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SECTION 1

INTRODUCTION

Two of the three existing carbon monoxide (CO) monitors near
the central business district (CBD) of Wichita, Kansas, showed
exceedances of the 8-hour National Ambient Air Quality Standard
(NAAQS) during the period extending from 1974 to 1982. As a
result, a fully-approved State Implementation Plan for CO was
implemented in Wichita. Since 1982, no exceedances have been
detected at either of these monitors (the Health Department or
Fire Department No. 2). Because of these previous exceedances,
however, a portion of Wichita was designated as a nonattainment
area for CO (failing to meet the NAAQS for CO). EPA requested
that the SIP be reviewed because they believed that CO violations
were still occurring. These revisions should demonstrate both a
reduction in CO emissions and a subsequent reduction in ambient
CO concentrations. The nonattainment area is bounded by 13th
Street on the north, Grove Street on the east, Kellogg on the
south, and the Big Arkansas River on the west. Figure 1 shows
this CO nonattainment area and the locations of the two permanent
CO monitors.

In 1983, an additional CO monitor, a Special Purpose Monitor
(SPM) , was installed in the central business district (Figure 1)
as a check on the attainment progress of the area. This monitor
has shown exceedances of the 8-hour NAAQS, whereas the two per-
manent monitoring sites have not. The SPM site exceedances have
all occurred on Friday or Saturday nights when vehicular traffic
is heavy as a result of "cruising" by persons of high school and
college age.

The Special Purpose Monitor, which is located at 111 West

Douglas Street, has operated continuously since its installation.
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This monitor meets the general guidelines for the horizontal and
vertical placement of a CO probe (40 CFR 58, Appendix E). The

following shows these guidelines versus the SPM siting:
° Distance from edge of nearest traffic lane

Guideline - 2m to 10m
SPM - 3.05m

° Distance from intersection street corridor

Guideline -~ minimum of 10m
SPM - 27.4m

° Vertical placement

Guideline - 3 * 0.5m

SPM - 3.05m
The only notable difference between the actual SPM site and the
recommended siting is the distance from the intersection. The
guidelines strongly recommend a midblock location of CO monitors
in downtown areas rather than near intersections. The SPM site
is much closer to the intersection of Main and Douglas Streets
than to midblock.

For the area in question to be able to show attainment, the
Wichita implementation plan must be revised to demonstrate that
concentrations of CO at the SPM will be less than the NAAQS by
1987. This analysis allows for any transportation control mea-
sures (TCM's) that have already affected traffic flow and/or CO
emissions in the nonattainment area. For example, the 1987
analysis considers the impact of the projected Federal Motor
Vehicle Control Program on CO emissions.

The plan to demonstrate attainment by 1987 includes detailed
dispersion modeling, which first compares existing monitored CO
concentrations with estimated values (model evaluation) and then
estimates the 1987 CO concentrations. The following sections
describe the dispersion modeling, emissions estimates, and the
resulting CO concentration projections, both for the SPM site and
for an alternative site (in an attempt to establish a CBD site
that is not directly affected by the cruising phenomenon).



SECTION 2

AMBIENT CO CONCENTRATIONS

2.1 AMBIENT CO LEVELS

Concentrations of CO at the SPM site exceeded the 8-hour
NAAQS (10 mg/m3) a total of 10 times in 1983 and have exceeded it
once thus far in 1984. Table 1 shows these concentrations and
when they occurred. As shown, the noncomplying concentrations
are well distributed throughout the year and have ranged from
10.2 mg/m3 to 12.2 mg/m3. The distribution of values is very
atypical (e.g., one would expect to find the maximum 8-hour value
in one of the winter months, whereas it occurred in August).

This distribution indicates that either the meteorological condi-
tions or variations in traffic volumes and patterns (or both) may
have offset the normal variation in CO emissions, which are
temperature-dependent. Urban background CO concentration (the
concentrations against which all dispersion modeling calculations
were compared) also may have varied.

TABLE 1. CONCENTRATION OF CO EXCEEDING THE
8-HOUR NAAQS AT THE WICHITA SPECIAL PURPOSE MONITOR

Eight-hour

concentration, Ending Ending
mg/m3 day, date hour
11.0 Sunday, 1-16-83 3 a.m.
10.5 Friday, 3-4-83 12 p.m.
11.1 Friday, 4-15-83 12 p.m.
10.7 Saturday, 7-23-83 1 a.m.
10.8 Sunday, 7-24-83 3 a.m.
12.2 Saturday, 8-6-83 4 a.m.
11.5 Saturday, 9-3-83 3 a.m.
10.2 Saturday, 10-8-83 1 a.m.
11.6 Sunday, 10-16-83 3 a.m.
11.8 Saturday, 10-29-83 1 a.m.
11.0 Sunday, 1-8-84 4 a.m.




Examination of attendance records at the nearby Century II
Convention Center indicated that events occurred on 8 of the 11
dates with high CO concentrations. The attendance per event
ranged from a minimum of 500 persons to 3300 persons, who arrived
and departed over a limited time span, i.e., immediately before
and after the event. An examination of the 8-hour periods of
high concentrations shows that no single hour of measurements
could be associated with attendance at a Century II event and
that the concentrations were high over a longer period of time
than expected with an influx of traffic for a particular event.

Based on the assumption that ambient concentrations are not
directly related to Century II activities alone, it was further
assumed that nighttime street cruising (observed visually and
appearing in street counts) was a primary contributor to the high

ambient CO concentrations.

2.2 IMPACT OF 1979 CO CONTROL STRATEGY

In 1979 an SIP for CO was implemented in Wichita. As of May
31, 1984, 11 transportation control measures (TCM's) had been

committed.

1. Voluntary I/M

2. Improved traffic flow - Grove Street

3. Improved traffic flow - 1lst/2nd Street Bridge

4. Improved traffic flow - 2nd Street

5. Transit - 26 new buses

6. Rideshare program

7. Alternate fuel use in county, city and school vehicles

8. Transit service improvements

9. Signal improvements

10. On-street parking restrictions, Phase I--not
implemented

11 On-street parking restrictions, Phase II--not
implemented

Since 1982 no exceedances of the CO NAAQS have been detected at
the three permanent CO monitoring sites (see Figure 1). This

improvement can possibly be attributed to the implementation of
the first nine TCM's. Of concern in this analysis, however, is

the SPM site that continued to have exceedances of the 8-hour



NAAQS. Of all the TCM's proposed in the SIP, only the voluntary
I/M Program will have an effect on the late-night cruising phe-
nomena. Other TCM's are primarily effective during peak-hour
periods in the morning and afternoon.



SECTION 3

MODELING METHODOLOGY

3.1 OVERVIEW

The basic modeling methodology used in this analysis com-
bines the use of Mobile-3 emission factors (EPA-~460/3-84-002, Ann
Arbor, Michigan, June 1984) with the CALINE-3 highway dispersion
model (FNWA/CA/TL-~-79/23, Sacramento, California, November 1979)
into a microscale analysis. Because the emission factors esti-
mated by MOBILE-3 are given per vehicle (moving) and per vehicle-
minute (idling), traffic volumes, speeds, queuing lengths, and
delay times were also calculated or estimated. Inputs to the
MOBILE-3 program include temperature, inspection/maintenance
parameters, cold/hot start percentages, year of analysis, vehicle
speed, vehicle class mix, and model year distribution within each
vehicle class.

Source characterization consists of dividing nearby roadways
and intersections into individual through and queuing links.
Because this is primarily a microscale analysis (only the inter-
section and midblock streets in the immediate vicinity are mod-
eled; all other contributions are considered urban background),
the CO concentrations reflect small changes in traffic volumes
and flow.

One-hour dispersion modeling of specific events is very
difficult given the uncertainty in emissions, source character-
istics, vehicle movement, and the complex flow of the downwind
roadway plumes. Rather than attempting to use Wichita airport
meteorological data, worst-case conditions were assumed with a
varying wind-roadway angle. The worst-case one-hour CO concen-
trations (including background) were converted to 8-hour esti-

mates by using a persistence factor of 0.7 (as recommended by
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Volume 10, EPA-450/4-77-001, October 1977). This factor includes
some implicit meteorological variability and permits comparison
with the 8-hour measured CO concentrations. (Further detail

regarding modeling procedures are given Subsection 3.2.)

3.2 TRAFFIC AND STREET CHARACTERIZATION

The Wichita Department of Operations and Maintenance
provided 1983 traffic counts and signal cycle timing for the
streets and intersections near the SPM site. (The signal and
phase timing represents the most up-to-date signalization used in
the downtown area.) The average daily traffic (ADT) counts for
the downtown area (shown in Figure 2) indicate that the
intersection at Main and Douglas has high traffic volumes on all
four legs.

Hourly traffic distribution taken on July 13 and 14, 1984,
from the permanent traffic counter on Main Street (just south of
Douglas) and from a temporary counter located on Douglas (just
west of Main) confirms the high traffic volumes associated with
late-night cruising. Traffic counts during the period from 8:00
p.m. to 2:00 a.m. are often greater than 50 to 60 percent of the
weekday peak hour (which normally occurs from 5:00 to 6:00 p.m.),
and on Saturday the counts are greater than for any individual
daytime hour. Appendix A shows the individual hourly traffic
counts used for the analysis of the streets near the SPM site and
for the proposed CO monitor site.

The expected growth in vehicle miles traveled (VMT) was used
to estimate the potential growth in traffic volumes on each
street. These estimates (made by KDOT with a travel demand model
in a March 1980 dispersion modeling study of vehicle miles trav-
eled in Wichita in 1982 and the year 2000) were used with a
straight-line approximation to estimate the growth rate from 1983
to 1987. The resulting growth rate of 1.0639 was used to esti-
mate 1987 through-traffic volumes on all streets modeled. No

growth projections were made for queuing traffic volumes (they
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are calculated for the purpose of estimating total gqueue emis-
sions). The assumption made throughout this analysis is that the
projected vehicular volumes will not exceed street capacities and
that queue lengths will not change significantly.

Each leg of the intersection(s) was divided into smaller
links as appropriate. These model links represented traffic
traveling through the intersection at representative speeds.

They also represented vehicle queues where appropriate. If a
left-hand turn lane had vehicles left over from a green light
cycle, or if differences arose between queuing in different

lanes, more links were used to simulate the intersection leg.

(Individual links are described in subsequent chapters.)

3.3 CO EMISSION CHARACTERIZATION

Emissions from a vehicle traveling through an intersection
or street without experiencing delay were calculated directly by
MOBILE-3. For queuing vehicles, the idling CO emissions calcu-
lated by MOBILE-3 were combined with the approximate vehicle
length (4.35 m/veh) to determine the emissions per unit length
per second per lane. This information combined with the number
of lanes and the delay in each queue yields a total emission
estimate for the queue. For inputing this emission estimate into
the CALINE-3 model (which requires both an emission rate and
vehicle count), an arbitrary emission rate of 100 g/mi was set.
Based on the total emissions and 100 g/mi, a vehicle-per-hour
count was estimated for use in CALINE-3.

The use of the MOBILE-3 emissions model is dependent on a
number of factors, each of which is discussed in the following

subsections.

3.3.1 Year of Analysis

For this modeling analysis, CO emissions were estimated for
1983 and 1987. The 1983 estimates were made to correspond with
the year of most of the 8-hour CO violations at the special

10



purpose monitor. The purpose of the 1987 estimates was to esti-
mate the CO emissions (and related ambient air quality impacts)

for the year when attainment must be demonstrated.

3.3.2 Route Speeds

Estimates were made for route speeds of 10, 15, 20, and 25
miles per hour, which correspond with speeds estimated for the

streets and intersections in the subject analysis.

3.3.3 Vehicle Mix

The MOBILE-3 default mix of vehicle types is not applicable
for analysis of the SPM site because of the late-night period and
nature of the cruising phenomenon. 1In a previous modeling study
(Wichita Carbon Monoxide Dispersion Modeling Study, Update,
October 1981), the Kansas Department of Transportation suggests
the following vehicle mix for arterial and collector streets:

LDV LDT1 LDT2 HDG LDDV LDDT HDD MC
0.777 0.089 0.089 0.030 0.0 0.0 0.010 0.005

Because heavy-duty vehicles were not observed during cruising
periods, these percentages were redistributed to the LDV, LDT,
and LDD classes, and the following distribution was used in this
analysis for Main and Douglas Streets:

LDV LDT1 LDT2 HDG LDDV LDDT HDD MC
0.797 0.094 0.094 0.0 0.01 0.0 0.0 0.005

These distributions were used in both the base year (1983) and
projection year (1987) analyses.

For the alternate intersection analysis and proposed monitor-
ing site, the KDOT vehicle mix was assumed to be representative
of peak hour traffic (peak hour was modeled as the worst case
because the cruising pattern is such that cruising does not
affect this site).

3.3.4 Vehicle Registrations

The vehicle age distribution observed by PEDCo during a
Friday night cruising period (July 13-14, 1984) was skewed toward

11



somewhat older vehicles. The effect of this was accounted for by
adjusting the national average mix in MOBILE-3 for LDV and LDDV
classes. The adjustment involved moving the age of 10 percent of
the vehicles back 2 years each year starting with the current
year. This resulted in fewer new cars on the downtown Wichita
streets during the late-night periods.

The national averages of vehicle registrations for the
proposed monitor locations during peak-hour traffic were believed
to be representative and were used in the MOBILE~3 calculations.
These vehicle registrations were used in both the base year
(1983) and projection year (1987) analyses.

3.3.5 Vehicle Mileage Accrual Distributions

Because of the lack of local information, the national
averages contained in the MOBILE-3 model were used for vehicle
mileage accrual distributions for both the base year and projec-

tion year emission calculations.

3.3.6 Ambient Air Temperatures

Temperatures are discussed under meteorological considera-
tions; however, because CO emissions are a direct function of
ambient temperature, they are summarized here. Two cases (Jan-
uary and July) are reviewed and analyzed for both the baseline
and projection years. In an attempt to correlate the modeled and
measured CO concentrations, average temperatures were documented
during selected high CO events. Temperatures for each 8-hour
period were taken from Local Climatological Data, Wichita, Kan-
sas, 1983. During the period January 15-16, 1983, the average
temperature was 24°F; during the August 5-6, 1983, period (the
maximum in 1983), the average temperature was 80°F. These two
average temperatures were used in both the baseline and projec-

tion year analyses.

3.3.7 Cold start/Hot Start Percentages

In the absence of local data to support specific cold- and

hot~start percentages, the following Federal Test Procedure

12



percentages were used, as specified in the MOBILE-3 user manual:
20.6 percent cold start of noncatalyst LDV
27.3 percent hot start of catalyst LDV
20.6 percent cold start of catalyst LDV

These values were used in both the baseline and projection year

calculations.

3.3.8 Inspection/Maintenance Credits

The city of Wichita currently conducts a voluntary inspec-
tion/maintenance (I/M) program. A total of 68,777 cars were
tested from April 1981 to June 1984. Because the program is
voluntary, it is difficult to assess the overall pass/fail percent-
age (i.e., stringency level) within the context of the entire
Wichita vehicle fleet. Even though the fail rate in 1983 was
35.4 percent,* only 1954 of the 5513 cars that failed returned
for a retest. O0Of these, 785 failed a second time. The effect of
voluntary inspection, therefore, was to have 1169 vehicles re-
paired, which represents a 7.5 percent stringency level. The
lowest stringency level option available in MOBILE-3 is 10 per-
cent, which was selected as representative of Wichita's voluntary
program, given the other uncertainties in projecting the program
on the overall vehicle fleet.

Only the LDV class was assumed to be affected by I/M. The
idling test at the 3 percent CO/300 ppm HC level was assumed to
be in effect. These assumptions were used for both the baseline

and projection year analyses.

3.4 METEOROLOGY

Inasmuch as event-by-event modeling of specific CO measure-
ments is nearly impossible because of uncertainties in the emis-
sions, traffic, and meteorology at a particular site, a worst-

case modeling analysis was performed in an attempt to model the

*

Wichita TCM Summary, July 13, 1984, in a letter from Robert Eye,
Kansas Department of Health and Welfare, to Carl Walker, EPA
Region VII.
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maximum concentrations of CO. Rather than use specific airport
meteorological data, which might not be totally representative of
the urban core, and because site-specific data were unavailable,
worst-case conditions modified by local measurements were applied.
For most of the dates showing high CO concentrations at the SPM,
the local climatological summaries from the airport and from the
Wichita Health Department indicated windspeeds of about 1.5 m/s
or greater. Only for the August 5-6, 1983, exceedance did wind-
speeds measure about 1 m/s. Thus, a windspeed of 1.5 m/s is used
for the January analysis, and 1.0 m/s for the July analysis.

Other conditions include a mixing height of 100 meters
(conservative nighttime mixing height), neutral stability class
(4) for the urban area, and multiple wind angles at 10 degree
intervals. An 8-hour average to l-hour average ratio of 0.7 was
used as a persistance factor throughout the analysis.

3.5 CALINE-3 MODEL

The CALINE-3 Model was used to simulate the dispersion of CO
emission plumes from vehicles on roadways. Each roadway was
broken into through traffic links and queuing vehicles as appro-
priate. The coordinates and the width of each link were input to
the model. All links near the SPM and proposed monitor sites
were modeled coincidentally to obtain a total roadway impact as
well as to ascertain each link's contribution to the total concen-
tration. Traffic volumes of all through vehicles and MOBILE-3
emission factors were used for each through link. Volumes and
emissions for 1983 were input for the base year, and growth-ad-
justed volumes and MOBILE-3 projected emissions were input for
1987. Queue-link traffic volumes were adjusted to reflect idling
CO emissions projected by MOBILE-3 for 1987.

Deposition and settling velocities were assumed to be 0.0
because CO is a gaseous emission. The averaging time was 60
minutes. A surface roughness of 321 cm is assigned to the anal-

ysis area, which is consistent with the CALINE-3 guidance for

14



surface roughness for a central business district. The coordi-
nates and the vertical displacement of the SPM site and the pro-
posed site were input as appropriate. Meteorological conditions
were assigned as discussed in Section 3.4. Background concentra-
tions are discussed in Section 3.6.

Results obtained from the CALINE-3 Model were given as
l-hour CO concentrations in parts per million. For calculation
of the 8-hour concentrations (in mg/m3), the 1l-hour values (in
ppm) were divided by a conversion factor of 0.875 and multiplied

by the 1l-hour to 8-hour persistence factor of 0.7.

3.6 URBAN BACKGROUND CONCENTRATIONS

Because the SPM site and the proposed monitoring site are
both located in an urban area and because the extent of the
analyses described herein is microscaled spatially and temporally
(only nearby roadways are considered), the background concentra-
tion must reflect the overall CO concentrations in what is termed
an urban background. This type of background must reflect much
more than just the natural background; it must also reflect the
upwind contributions from other CO sources in the area during the
same time period.

Examination of the three permanent monitor sites shown in
Figure 1 and the average wind direction during high CO concentra-
tions at the proposed new SPM site (generally from the south)
indicates that the Wichita Fire Department No. 2 (WFD No. 2) CO
monitor may be appropriate to serve as an urban background site.
This site is near the intersection of Lewis and Topeka, about
four blocks south and three blocks east of the SPM site. It is
far enough from the urban core and from major thoroughfares to
prevent the monitor from being subject to high direct CO impacts
from any major roadway. The WFD No. 2 monitor is also generally
upwind of the SPM site during high CO periods, and it is nestled
in an area that is impacted by a major portion of the CO emissions

in Wichita.
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For the purpose of this analysis, the CO concentrations at
the WFD No. 2 monitor were the best suited to represent urban
background concentrations. The highest concentrations during
each of the analysis months (January and July) were selected on
the basis of the highest value for the season (which included any
exceedance periods in December, January, and February and June,
Table 2 presents the selected WFD No. 2
concentration and its l-hour counterpart in parts per million for
input to the CALINE-3 Model for both 1983 and 1987. A 1987 back-
ground concentration of CO was obtained by adjusting the measured
1983 values by multiplying them by the VMT growth rate (1.0639)
and by the approximate 1983 to 1987 MOBILE-3 emission ratio
(0.75).
ratio actually varies from about 0.7 to 0.73; the factor of 0.75

July, and August).

(At speeds varying from 10 to 25 miles per hour, the

was chosen to provide a conservative estimate.)

TABLE 2. URBAN BACKGROUND CONCENTRATIONS AS DERIVED FROM WFD No. 2
1983 1987
1-hour 8-hour
8-hour 1-hour background | background
Month of Date of concentra- | concentra- | concentra- | concentra-
analysis measurement | tion, mg/m3| tion, ppm tion, ppm tion, ppm
January 1-16-83 2.6 3.7 3.3 2.8
July 8-6-83 1.2 1.7 1.5 1.2

16
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SECTION 4

ANALYSIS OF THE SPECIAL PURPOSE MONITOR

As shown in Figure 3, the special purpose monitor is located
at 111 West Douglas Street, near the intersection of Main and
Doﬁglas Streets. The approximate route of the late Friday and
Saturday night cruising is also shown in this figure. Traffic
moves in both directions on Douglas Street. The loop for the
return trips from the west are to proceed south on Main and
around Century II Drive or north on Water, east on lst, and south
on Main. The east return loop is made by going south on St.
Francis, west on William, and north on Emporia.

Onsite observations (on the evening of July 13, 1984) indi-
cated heavy congestion in both directions on Douglas Street. The
heaviest congestion was in the center lanes next to the median.
Of primary concern in this analysis is the impact of the inter-
section at Main and Douglas on the SPM site. With this in mind,
qgueuing vehicles were also observed during this period. Table 3
presents the results for each leg of the intersection (Main and
Douglas). This table also shows the number of vehicles selected
for this analysis as being representative of each queue and the
estimated gqueue length for each lane.

The intersection at Main and Douglas was modeled to estimate
the impact of CO emissions on the Special Purpose Monitor. Fig-
ure 4 shows the roadway configuration and the location of the
SPM. Each leg of the intersection was broken into through and

queue roadway links. Queuing vehicles were represented by short

17
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TABLE 3. QUEUE ANALYSIS FOR THE INTERSECTION

AT MAIN AND DOUGLAS

Cars Modeled Modeled
Intersection in queue queue
leg Lanes queue number length, m
Main, north 3 west 1-5 3 13.1
Main, north 1 left turn 10-15 12 52.2
Main, south No queue
Douglas, east
westbound 2 west 1-5 3 13.1
1 left 12-16 15 65.4
eastbound Near median 30-40 38 165.0
Douglas, west Near median 10-13 12 52.3
eastbound Center 6-8 7 30.5
Right turn 1-3 2 8.7
links equal in length to those described in Table 4. Where

vehicles moved from one queue to a subsequent queue (i.e., were
delayed more than one total signal cycle), additional end-to-end
links were constructed. These are shown along with x and y
coordinates in Figure 5, where the center of the intersection is
considered to be the center of the coordinate system (0,0).
In a like manner, the through traffic was characterized by

links extending into the intersection and arbitrarily assigned a
length of 300 m.

nates of each 1link.

Figure 6 shows these links and the end coordi-

The signal cycle time for the intersection is 60 seconds
during the off-peak hours when the cruising occurs. The green
light at Main Street lasts 25.2 seconds. Westbound left-turning
and through traffic on Douglas has a green light for 34.8 seconds
(9 seconds for left turns) and eastbound Douglas traffic has 25.8
seconds of green light.

Vehicle counts for the streets were obtained from a permanent
monitor located on Main Street south of the intersection (assumed
to be applicable to both the north and south legs because the ADT
on both legs is nearly identical; see Figure 2). Traffic volumes

for Douglas were obtained from ADT averages and from a temporary
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TABLE 4.

LINK CHARACTERISTICS AND ESTIMATED CO EMISSIONS AT
24°F FOR MAIN AT DOUGLAS

Emission

Number rate, Emission | Traffic

Speed, of Delay time, | ug/m-s factor, vo]umg,
Link Identification Type mph lanes Year s 4 per lane g/mi vph
A Main N-5B Through 25 4 1983 NA NA NA 49,68 668
1987 NA NA NA 36.49 711
B Main S-5B Through 25 4 1983 NA NA NA 49.68 668
1987 NA NA NA 36.49 711
o Doug W-WB Through 20 3 1983 NA NA NA 62.17 554
1987 NA NA NA 45,97 589
D Doug E-WB3 Through 10 3 1983 NA NA NA 112.25 599
1987 NA NA NA 79.13 637
E Doug W-WB2 Through 10 2 1983 NA NA NA 112.75 599
1987 NA NA NA 79.13 637
F Doug W-EB Through 15 3 1983 NA NA NA 79.92 572
1987 NA NA NA 58.64 609
G Main E-EB Through 10 2 1983 NA NA NA 112.75 618
1987 NA NA NA 79.13 658
H Main N,L1-3 Queue NA 3 1983 | 34.8 |0.58 67,468 100.0 3909
1987 | 34.8 |0.58 50,401 100.0 2920
I Main N, L4 Queue NA 1 1983 | 34.8 |0.58 22,489 100.0 1303
1987 | 34.8 |0.58 16,800 100.0 973
J Doug E, L2-3 Queue NA 2 1983 | 25.2 {0.42 32,571 100.0 1887
1987 | 25.2 {0.42 24,332 100.0 1410
K Doug E, left-1 Queue NA 1 1983 | 51.0 ]0.85 32,959 100.0 1910
1987 | 51.0 |0.85 24,621 100.0 1426
L Doug £, left-1,2B Queue NA 1 1983 | 60.0 |1.00 38,775 100.0 2247
1987 | 60.0 |1.00 28,966 100.0 1678
M Doug E, left-2B | Queue NA 1 1983 | 60.0 |1.00 38,775 100.0 2247
1987 | 60.0 }1.00 28,966 100.0 1678
N Doug W, left-3 Queue NA 1 1983 | 34.2 |0.57 22,102 100.0 1281
1987 | 34.2 |0.57 16,511 100.0 957
0 Doug W, left-2 Queue NA 1 1983 | 34.2 |0.57 22,102 100.0 1281
1987 | 34.2 |0.57 16,511 100.0 957
P Doug W, left-1 Queue NA 1 1983 | 34.2 0.57 22,102 100.0 1281
1987 | 34.2 |0.57 16,511 100.0 957
G Doug E, left-5 Queue NA 1 1983 | 60.0 [1.00 38,775 100.0 2247
1987 | 60.0 {1.00 28,966 100.0 1678
R Doug W, left-3 Queue NA 1 1983 | 60.0 |1.00 38,775 100.0 2247
ext. 1987 | 60.0 |1.00 28,966 100.0 1678

avph = vehicles per hour.
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counter placed on the western leqg of Douglas from July 13, 1984
to July 15, 1984. Volumes on the east leg were estimated by
adjusting the east leg volumes by the ratio of the ADT for the
east leg and west leg (east leg ADT = 18061; west leg ADT =
16,718; ratio = 1.08). 1In all cases the traffic volumes between
the hours of 8:00 p.m. and 4:00 a.m. were reviewed, and the
peak-hour traffic was selected for analysis regardless of whether
the hours coincided.

Each link was characterized according to EPA Region I Mobile
Source Modeling Procedures, which include the queuing link analy-
sis as outlined here and in Section 3.3 for idling emission con-
sideration. (See Appendix for an example calculation.) Tables 4
and 5 present the individual link characteristics for both a
January and July modeling analysis, respectively, for 1983 and
1987. The inclusion of growth rates and temperature-dependent CO
emission factors is evident in the tables.

The selected meteorological conditions were a 1.5 m/s wind-
speed for January and 1.0 m/s for July, neutral stability, and a
100-m mixing height. Wind direction was varied from 270 degrees
(from the west) to 90 degrees (from the east) in 10-~degree inter-
vals from west to north back to east.

Background concentrations were assigned to the CALINE-3
modeling as described in Section 3.6.

Table 6 presents the results of this 1983 worst-case 1l-hour
CO analysis at the SPM site in parts per million. These values
are much lower than the l-hour NAAQS (35 ppm). The highest
concentrations occurred with winds from 70 degrees (east north-
east). The maximum l-hour CO concentrations were 13.4 ppm in
January 1983 and 13.9 ppm in July 1983. Conversion of these
values to milligrams per cubic meter (by dividing by 0.875) and
to 8-hour averages (by multipling by 0.7) yields maximum 8-hour
concentrations of 10.7 mg/m3 and 11.1 mg/m3 for January and July
1983, respectively. A comparison of these values with the

measured 8-hour CO concentrations of 11.0 mg/m3 in January and
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TABLE 5.

80°F FOR MAIN AT DOUGLAS

LINK CHARACTERISTICS AND ESTIMATED CO EMISSIONS AT

Erission
Number rate, Emission | Traffic
Speed, of Delay time, | .g/m-s factor, | volume,

Link Identification Type mph lanes Year B 14 per lane 9/mi vph
A Main N-5B Through 25 4 1983 NA NA NA 28.69 668
i 1987 | NA NA NA 18.16 711
B Main S-5B | Through 25 4 1983 NA NA NA 28.69 668
| 1987 NA NA NA 18.16 711
C Doug W-WB | Through | 20 3 1983 | NA NA NA 35.83 554
i 1987 NA NA NA 22.91 589
D Doug E-WB3 ' Through | 10 3 1983 | NA NA NA 66.03 599
1987 | NA K~ NE ~5.4C £37

i i
E Doug W-kB2 } Through 10 2 1983 NA NA NA 66.03 599
1987 NA NA NA 40,40 €37
F Doug W-EB ?Through ( 15 3 1983 NA NE NA 46.18 572
| ! 1987 | NA NA NA 29.40 609

i |
G Main E-EB ! Through 10 2 1983 NA i NA KA £6.03 €18
! 1987 | KA | NA NA £0.40 658
H Main N,L1-3 Queue NA 3 1983 | 34.8| 0.58 €7,468 100.0 3909
1987  34.8| 0.58 50,401 200.0 2920
1 Main N, L4 Queue NA 1 1983 | 34.8] 0.58 22,489 100.0 1303
1987 | 34.8| 0.58 16,800 100.0 973
J Doug £, L2-3 Queue NA 2 1983 | 25.2 | 0.42 32,571 100.0 1887
1987 | 25.2| 0.42 24,332 100.0 1410
K Doug E, left-1 Queue NA 1 1983 | 51.0| 0.85 32,959 100.0 1910
1987 | 51.0] 0.85 24,621 100.0 1426
L Doug E, left-l,Z‘B Queue NA 1 1983 | 60.0| 1.00 38,775 100.0 2247
1987 | 60.0] 1.00 28,966 100.0 1678
M Doug E, left-2B | Queue NA 1 1983 | 60.0! 1.00 38,775 100.0 2247
1987 | 60.0} 1.00 28,966 100.0 1678
N Doug W, L3 Queue NA 1 1983 | 34.2 | 0.57 22,102 100.0 1281
1987 | 34.2| 0.57 16,511 100.0 957
0 Doug W, L2 Queue NA 1 1983 | 34,2} 0.57 22,102 100.0 1281
1987 | 34.2 | 0.57 16,511 100.0 957
P Doug W, L1 Queue NA 1 1983 | 34.2| 0.57 22,102 100.0 1281
1987 | 34,2 | 0.57 16,511 100.0 957
Q Doug E, LS Queue NA 1 1983 [ 60.0! 1.00 38,775 100.0 2247
1987 | 60.0 ] 1.00 28,966 100.0 1678
R Doug W, L3 Ext Queue NA 1 1983 | 60.0 ] 1.00 38,775 100.0 2247
1987 | 60.0{ 1.00 28,966 100.0 1678
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TABLE 6. ESTIMATED CONCENTRATIONS OF CO FOR THE BASE YEAR 1983
AT THE SPECIAL PURPOSE MONITOR

1-hour CO 8-hour CO
concentration, ppm concentration, mg/m
Wind

direction, January July January July
degrees 1983 1983 1983 1983
270 5.3 3.3 4.2 2.6
280 6.3 4.4 5.0 3.5
290 7.0 5.5 5.6 4.4
300 7.3 6.2 5.8 5.0
310 7.4 6.7 5.9 5.4
320 7.6 6.7 6.1 5.4
330 7.3 6.7 5.8 5.4
340 7.4 6.6 5.9 5.3
350 7.7 7.0 6.2 5.6
360 8.1 7.6 6.5 6.1
10 8.6 8.3 6.9 6.6
20 9.4 9.4 7.5 7.5
30 10.6 10.8 8.5 8.6
40 11.5 12.0 9.2 9.6
50 12.4 13.0 9.9 10.4
60 12.8 13.6 10.2 10.9
70 13.4° 13.9°¢ 10.7¢ 11.1°
80 12.7 12.7 10.2 10.2
90 9.8 9.5 7.8 7.6

4CALINE-3 output.
bDerived by use of conversion and persistence factors.
“Maximum concentrations.
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12.2 mg/m3 in August indicates that the modeled concentrations
are within about 2 to 9 percent of the measured values. Further
calibration was performed to account for the range of agreement
between the modeled and measured 8-hour CO concentrations by
simply adding the difference to the maximum estimated concentra-
tions.

The CALINE-3 and projected MOBILE-3 CO emissions were used
to estimate 8-hour concentrations at the SPM site in 1987. Based
on the 1983 to 1987 growth rates and emission and traffic char-
acteristics discussed previously for the projection year analysis,
l1-hour CO concentrations were calculated. Table 7 presents both
the l1-hour and 8-hour CO concentrations at the SMP site, includ-
ing projected background concentrations from the WFD No. 2
monitor.

As shown in Table 7, the projected SPM concentrations are
less than the 8-hour NAAQS (10 mg/m3), which indicates that the
nonattainment area will be in compliance by 1987. Based on the
worst case (July 1983), the modeling value was 1.1 mg/m3 less
than the measured value of 12,2 mg/m3 {August 6, 1983) at the SPM
site. This 1.1 mg/m3 was added to the highest 8-hour concentra-
tion (8.2 mg/m3) to "calibrate" the modeling. The calibrated
1987 8-hour concentration (9.3 mg/m>) is less than the NAAQS.
Using the difference between the modeled January 1983 value of
10.7 mg/m3 and the January 16, 1983, measured value of 11.0 mg/m3
{(i.e., 0.3 mg/m3) results in a calibrated 1987 8-hour CO concen-
tration of 8.5 mg/m3. Thus, both the January and July 1987
modeling show that the SPM site will be less than the NAAQS (10
mg/m3).
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TABLE 7. ESTIMATED CONCENTRATIONS OF CO FOR THE PROJECTION YEAR 1987
AT THE SPECIAL PURPOSE MONITOR

1-hour CO 8-hour CO

. “Ya . 3
concentration, ppm concentration,

b mg/m
Wind

direction, January July January
degrees 1987 1987 1987
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— C
booc

—
N

(g}
O

(o))

(e
— =
(@]

—
VWO WODONOTTOITON DT RBRWN
e e e e T T e s e e e e e e e e e

LD

(o2}

o
~SNWOWOOWWOWOONOTOOTOLHOITOYOYUTOYT O &
e o o & o & & e & e 4 e o s 6 o e e o
OCONMNUOORLWOPRPOWORROO O W
WWWrHRLr~NOOOMNNMTWOLOODOYHWWDM
ONOONNO IO PLAEPLW
e o 6 o o o ¢ o o © o 8 ® s 6 s e e o
NNOMNNNNOANCTOOORERHPEOONNANOOON -
NNOONNOVOTERASER_RWEPR_RWWNN
e s e 6 o e s 8 e ® 8 s o s+ & e o e o
NMENNFOORR_ROOOOUINODOONWOHO

4CALINE-3 output.
bDem‘ved by use of conversion and persistence factors.
CMaximum concentrations.
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SECTION 5

ALTERNATE CO RECEPTOR SITE ANALYSIS

An alternate CO receptor site location was necessary to
estimate typical downtown concentrations apart from those found
in the nighttime cruising area on Douglas Street. Reviews of the
cruising route eliminated most of Douglas Street and several
associated cross streets as possible alternative receptor sites.
Based on the high volume of traffic on Broadway in both direc-
tions and the need for locating the monitor at least one block
from the cruising route (to minimize the nighttime cruising ef-
fects on CO concentrations), a site was selected on Broadway one
and a half blocks north of Douglas, between 1lst and 2nd Streets.
Figure 7 shows the proposed monitoring site with respect to the
two nearby intersections. The proposed monitor would be 12 feet
from the curb at a height of 10 feet and situated at the midblock
between 1st and 2nd Streets (consistent with 40 CFR 58 Appendix
E).

Estimates of traffic volumes and hourly variations in such
volumes were obtained from the Wichita Department of Operations
and Maintenance (WDOM), as were the number, dimensions, and
directions of each traffic lane as shown in Figure 7. The peak
hour was determined to be 5:00 to 6:00 p.m. on both lst and 2nd
Streets and between 12:00 noon and 1:00 p.m. on Broadway. Be-
cause the peak-hour traffic on lst Street was much higher than
the peak-hour traffic on Broadway (and the difference between
12:00 noon to 1:00 p.m. and 5:00 to 6:00 p.m. traffic on Broadway
was less than 10 percent), the 5:00 to 6:00 p.m. peak hour was
used in the worst-case l-hour dispersion modeling. (The effects
of cruising are assumed to be minimal at this location; thus, the

focus is on peak~hour analysis.)
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Figure 7. Alternate CO monitoring site and nearby streets
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Hourly traffic volumes were available for Broadway and 1st,
but only ADT was available for 2nd Street. The ratio of peak
hours to ADT volumes on 1lst was used to calculate the peak-hour
volumes for each leg of 2nd street.

As shown in Figure 7, traffic moves in two directions on
Broadway, west only on 2nd, and east only on lst. Queues develop
on specific legs only. Best estimates by the WDOM of queues that
develop during peak hours are presented in Table 8 along with the
length of the qgueue. Figure 8 presents the analysis area and the
gueue links as input to the CALINE-3 Model.

TABLE 8. QUEUE ANALYSIS FOR THE INTERSECTIONS AT BROADWAY AND 1ST
AND BROADWAY AND 2ND

Cars Modeled Modeled
in queue queue

Intersection leg Lanes queue number length, m
Broadway, Left-turn 7-8 8 34.8
northbound Right-turn 3-4 4 17.4
Broadway, Left 7-8 8 34.8
southbound Right-through | 3-4 4 17.4
1st, eastbound 3 lanes 15-20 18 78.3
2nd, westbound 3 lanes 4-5 5 21.8

Through-traffic links were characterized in a similar manner
and are shown in Figure 9. A 50-50 directional split was assumed
for traffic on Broadway during peak hours. The maximum length
given to the east-west through links was 100 m.

The total cycle time for signals at each of the two inter-
sections is 65 seconds. The lengths of the green lights for each
phase were as follows:

Broadway and 1st Broadway and 1st

Broadway, southbound left: 10.4 s Broadway, northbound left: 9.1 s
Broadway, north-south: 23.4 s Broadway, north-south: 29.9 s
1st, eastbound: 31.2 s 2nd, westbound: 26.0 s
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Figure 8. Queue links near the alternate monitor on Broadway,
1st, and 2nd Streets
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Figure 9. Through roadway links near the alternate monitor on
Broadway, 1st, and 2nd Streets.
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These two intersections were modeled by using the seasonally
adjusted and yearly adjusted (for 1987) peak hour traffic volumes
to describe the vehicle flow on the streets. Each through and
queue link shown in Figures 8 and 9 was characterized as to
speed, number of lanes, and emission rates according to EPA
Region I Mobile Source Modeling Procedures. Tables 9 and 10
present the individual link characteristics for January and July
modeling analyses, respectively, for 1983 and 1987. Growth rates
in VMT, reductions in CO emissions in future years, and depen-
dence of temperature are included in the tables.

As described in Section 3.4, selected worst-case meteorolog-
ical conditions were as follows: a 1.5 m/s windspeed in January
and a 1.0 m/s windspeed in July, neutral stability, and a 100-m
mixing height. Wind direction was varied in 10-degree increments
from south at 180 degrees to northeast at 40 degrees. Background
concentrations (as discussed in Section 3.6) were seasonally and
yearly adjusted in the same manner as for the SPM site analysis.

Table 11 presents the results of the microscale CALINE-3
dispersion modeling analysis for 1983 January and July condi-
tions. The maximum 8-hour concentrations of CO at the alternate
monitoring site are 6.3 mg/m3 in January and 5.9 mg/m3 in July.
Both of these maximums are associated with a southwest (210
degrees) wind. If the calibration factors from the baseline SPM
analysis are considered (0.3 mg/m3 in January and 1.1 mg/m3 in
July), the resulting concentration estimates are 6.6 and 7.0
mg/m3, respectively. These values are less than the NAAQS.

Eight-hour concentrations were also estimated for 1987 by
use of growth projection and emission techniques similar to those
described in the SPM site analysis. Table 12 presents the l-hour
CALINE-3 CO concentration estimates and the derived 8-hour
values. Estimated maximum 8-hour CO concentrations for January
and July 1987 were 5.0 and 4.2 mg/m3, respectively. If the
calibration factors from the SPM analysis (0.3 mg/m3 in January;
1.1 mg/m3 in July) are considered, the maximum estimated CO
concentrations are 5.3 and 5.3 mg/m3 for both January and July,
1987.
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TABLE 9.

LINK CHARACTERISTICS AND ESTIMATED CO EMISSIONS AT

24°F FOR BROADWAY AT 1ST AND BROADWAY AT 2ND

Emission

Number rate, Emission | Traffic

Speed, of Delay time, ug/m-s factor, | volume,
Link Identification Type mph lanes Year 3 4 per lane g/mi vph
A Broad SBND Through 15 2 1983 NA NA NA 83.3 390
1987 NA NA NA 61.3 415
B Broad NBND Through 15 2 1983 NA NA NA 83.3 390
1987 NA NA NA 61.3 415
C 1st W, EBND Through 15 3 1983 NA NA NA 83.3 1017
1987 NA NA NA 61.3 1082
D 1st E, EBND Through 15 3 1983 NA NA NA 83.3 1293
1987 NA NA NA 61.3 1375
E 2nd W, WBND Through 20 3 1983 NA NA NA 64.1 858
1987 NA NA NA 47.6 913
F 2nd E, WBND Through 20 3 1983 NA NA NA 64.1 762
1987 NA NA NA 47.6 811
G Broad S, left Queue NA 1 1983 | 56.6 | 0.87 30,867 100.0 1788
1 1987 | 56.6 | 0.87 22,233 100.0 1288
H Broad S, Thru Queue NA 1 1983 | 31.2 | 0.48 17,030 100.0 987
1 1987 | 31.2 | 0.48 12,267 100.0 711
1 Broad N, thru Queue NA 1 1983 [ 26.0 | 0.40 14,192 100.0 822
1 1987 | 26.0 | 0.40 10,222 100.0 592
J Broad N, left Queue NA 1 1983 [ 55.9 | 0.86 30,512 100.0 1768
1 1987 | 55.9 | 0.86 21,978 100.0 1273
K 1st EBND Queue NA 3 1983 | 33.8 | 0.52 55,349 100.0 3207
3 1987 | 33.8 | 0.52 39,867 100.0 2310
L Z2nd WBND Queue NA 3 1983 | 39.0 | 0.6 63,862 100.0 3700
3 1987 1 39.0 | 0.6 46,000 100.0 2665
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TABLE 10. LINK CHARACTERISTICS AND ESTIMATED CO EMISSIONS AT
80°F FOR BROADWAY AT 1ST AND BROADWAY AT 2ND
Emission
Number rate, Emission | Traffic
Speed, of Delay time, ug/m-s factor volume,
Link Identification Type mph lanes Year | sec. % per lane g/mi vph
A Broad SBND Through 15 2 1983 NA NA NA 52.2 390
1987 NA NA NA 34.3 415
B Broad NBND Through 15 2 1983 NA NA NA 52.2 390
1987 NA NA NA 34.3 415
C 1st W, EBND Through 15 3 1983 NA NA NA 52.2 1017
1987 NA NA NA 34.3 1082
D 1st E, EBND Through 15 3 1983 NA NA NA 52.2 1293
1987 NA NA NA 34.3 1375
E 2nd W, WBND Through 20 3 1983 NA NA NA 40.2 858
1987 NA NA NA 26.4 913
F 2nd E, WBND Through 20 3 1983 NA NA NA 40.2 762
1987 NA NA NA 26.4 811
G Broad S, left Queue NA 1 1983 | 56.6 | 0.87 30,867 100.0 1788
1 1987 | 56.6 | 0.87 22,233 100.0 1288
H Broad S, thru Queue NA 1 1983 | 31.2 | 0.48 17,030 100.0 987
1 1987 | 31.2 | 0.48 12,267 100.0 711
I Broad N, thru Queue NA 1 1983 |{26.0 | 0.40 14,192 100.0 822
1 1987 |26.0 | 0.40 10,222 100.0 592
J Broad N, left Queue NA 1 1983 | 55.9 | 0.86 30,512 100.0 1768
1 1987 | 55.9 | 0.86 21,978 100.0 1273
K 1st EBND Queue NA 3 1983 | 33.8 | 0.52 55,349 100.0 3207
3 1987 | 33.8 | 0.52 39,867 100.0 2310
L 2nd WBND Queue NA 3 1983 | 39.0 | 0.6 63,862 100.0 3700
3 1987 | 39.0 | 0.6 46,000 100.0 2665




TABLE 11. ESTIMATED CONCENTRATIONS OF CO FOR THE BASE YEAR 1983
AT THE ALTERNATE MONITORING SITE

1-hour CO 8-hour CO

concentrations, ppm concentrations, mg/m3

Wind

direction, January July January July
degrees 1983 1983 1983 1983

180
190
200
210
220
230
240
250
260
270
280
290
300
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320
330
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360

10

20
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40

3.

o
(@]
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4CALINE-3 output.
bDerived by use of conversion and persistence factors.
“Max imum concentrations.
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TABLE 12. ESTIMATED CONCENTRATIONS FOR CO FOR THE PROJECTION YEAR 1987
AT THE ALTERNATE MONITORING SITE

1-hour CO 8-hour CO

concentrations, ppm concentrations, mg/m3

Wind
direction, January July January July
degrees 1987 1987 1987 1987

180
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200
210
220
230
240
250
260
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290
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310
320
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350

(o)
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O
(g}
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e e e e e e e @ e 8 & 8 e ® s o e o e v e e
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3CALINE-3 output.
bDerived by use of conversion and persistence factors.

cMaximum concentrations.
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Estimates indicate that the alternate monitoring site will
yield 8-~hour CO concentrations that generally somewhat exceed 50
percent of the 8-hour NAAQS (10 mg/m3). The alternate site is
such that nighttime cruising should not influence the monitor
significantly, but it is close enough to the central business

district to be considered representative of downtown ambient air.
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SECTION 6

CONCLUSIONS AND RECOMMENDATIONS

6.1 CONCLUSIONS

Two conclusions were drawn from the dispersion modeling
analysis of the streets affecting the special purpose monitor at
111 W. Douglas. The first was that the combination of MOBILE-3
CO emission factors (queuing and delay) and the CALINE-3 Model
provided a reasonable modeling methodology. Considering the
great variability in emission and source characteristics and the
influencing meteorological conditions, the model-versus-monitor
maximum 8-hour concentrations compared gquite well, i.e., within 2
to 9 percent (underestimates by the model).

The second conclusion was that, based on the representative-
ness of the 1983 modeled concentrations at the SPM site, the SPM
site will show NAAQS attainment by 1987. The maximum 8-hour con-
centrations estimated for 1987 and calibrated by 1983 model/moni-
tor comparisons were 8.5 mg/m3 (January) and 9.3 mg/m3 (July).
Thus, the results of this modeling analysis should be included as
part of the State Implementation Plan for CO in Wichita in addi-
tion to the Transportation Control Measures already presented.

An alternate monitoring site proposed in this analysis was
located midblock on Broadway between 1lst and 2nd Streets. A
microscale analysis (similar to the SPM site analysis) that
determined the impact of nearby streets on the proposed monitor
was used to evaluate CO concentrations with respect to this
model. Concentrations of CO were estimated to be about 60
percent of the 8-hour NAAQS in 1983 and to decrease to about 50
percent by 1987. This monitor is believed to yield more repre-

sentative measurements of downtown air quality because it is
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affected less by the downtown nighttime cruising phenomenon but

is situated on a main downtown street in the urban core.

6.2 RECOMMENDATIONS

Although the dispersion modeling performed in the vicinity
of the SPM site showed attainment of the CO NAAQS by 1987, this
attainment may be possible at an earlier date if additional TCM's
are implemented. The primary focus of any additional TCM's
should be with regard to the weekend nighttime cruising problem.
Improvements in number of vehicles, traffic flow, signalization,
etc. will decrease CO emissions on and near Douglas Street and
should contribute to reaching acceptable CO levels prior to the
projected 1987 attainment date.

Possible alternative TCM's for reducing the downtown cruis-

ing problem include:

1. Ban left turns from Douglas to Main. This would de-
crease queue lengths on both westbound and eastbound
Douglas.

2. Make Douglas Street one-way. Even if cruising per-

sisted, the problem would be diluted.

3. Barricade certain downtown streets on weekend nights.
Only specific streets would need to be blocked to
disperse nighttime cruising; e.g., Douglas between Main
and Market and between Broadway and Topeka. All north-
south streets would remain open.

4. Add traffic police to critical intersections to improve
traffic flow.

5. Require special licensing for use of area.

While these potential solutions to improving urban core air qual-
ity range from possible to improbable, they do represent alterna-
tives. Of particular use may be the first recommendation banning
left turns from Douglas to Main. This will reduce gqueueing on
Douglas at Main Street, which should in turn improve overall
traffic flow even during nighttime cruising conditions. Further
review of the overall implications of these suggested TCM's is

necessary before implementation would be advised.
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Other TCM's such as anti-tampering and anti-fuel switching
are probably not warranted at this time. Because the area is
projected to be in compliance by 1987, the recommendations given
here are somewhat more reasonable and cost-effective when com-
pared with areawide emission and fuel control programs.
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APPENDIX A

TRAFFIC COUNTS FOR MAIN, DOUGLAS,
BROADWAY, AND FIRST STREETS
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APPENDIX B

EXAMPLE CALCULATION OF IDLE AND
QUEUE EMISSION FACTORS



Idle Emission Factors for CO - Example Calculations

1983: CO idle emissions = 10.12 g/veh min

To convert to emissions per length per time per land multiply
idle emissions by unit conversions and divide by average vehicle
length:

6
. 1 x 107 ug
(10.12 g/veh min) ( 9 ) (60 sec

min veh
) (7

3T m) = 38774.8 ug/m sec land

Total emissions (Q,) are obtained by multiplying by the number of
lanes in the queue and the delay time percentage:

Q1 = (38774.8 ug/m sec lane) (No. lanes) (percent red time)

Noting that this Q. is the same as the resulting total link
emissions in CALINE-3 and that the equation used in Caline-3 is:

Q1 = (0.1726) (EF) (VPH)
where:

EF is the CO emission factor is g/mi
VPH is the number of vehicles per hour

Because Q, is calculated above for queue links but CALINE-3

requires %F and VPH to be input, EF is arbitrarily specified at
100 g/mi and VPH is calculated:

VPH = (

' )
.17267 ‘100 g/mi

Specifying these EF and VPH as inputs to CALINE-3 results in the
appropriate emissions assigned to the gqueuing links.



APPENDIX C

MOBILE-3 CALCULATIONS
MAIN AND DOUGLAS



Z=0

#axx HAIN AND DOUGLAS THRU 10,25 MPH  JANUARY-JULY tre+

I/ PROGRAM SELECTED:
START YEAR (JANUARY 1): 1981
PRE-1981 MYR STRINGENCY RATE: 10%
MECHANIC TRAINING PROGRAM?: NO

FIRST MODEL YEAR COVERED: 1968
LAST MODEL YEAR COVERED: 2020
VEHICLE TYPES COVERED: LDGY
1981 & LATER MYR TEST TYPE: IDLE

1981 & LATER MYR TEST CUTPOINTS: 3.0Z ICO / 300 FPM IHC
TOTAL HC EMISSION FACTORS INCLUDE EVAPORATIVE HC EMISSION FACTORS,

- wn " - " R D . 0 e - e = " == S A S e = W o . WL SR e v M S S S e et = e o M B e e A = e s amt T b e e T - s vt - n " ®

USER SUPPLIED VEH REGISTRATION DISTRIBUTIONS.

REGION:
TITUDE:
HD DY

Lou
500.

REGION: LOMW
TITUDE: 500.

HODY

FT.
MC ALL VEH
25.0
005
28.91 49.48
2.79 10.12
FT.
MC ALL VEH
25.0
.005
27.32 36.49
2.52 7.56

CAL. YEAR: 1983 I/N PROGRAM: YES AMBIENT TENP: 24.0 (F)
ANTI-TAM. PROGRAM: NO OFERATING WODE: 20.4 / 27.3 /7 20.6 AL
VEH. TYPE: LDpGv LDGTH LDGT2 LDGT HDGY Lopy LopT
VEH. SPEEDS: 25.0 25.0 23.0 23.0 23.0 25.0
UNT MIX: 797 094 .094 000 010 .000
COMPOSITE EMISSION FACTORS (GM/MILE)
EXHAUST CO: 43.88 75.57 79.28 77.43 .00 1.01 .00
HOT STARILIZED IDLE EMISSION FACTORS (GM/MIN)
IDLE CO: 10.23 10.21 10.61 10.41 09 18 .00
USER SUPPLIED VEH REGISTRATION DISTRIBUTIONS.
CAL. YEAR: 1987 I/4 PROGRAM: YES AMBIENT TEMP: 24.0 (F)
ANTI-TAM. PROGRAM: NO OFERATING MODE: 20.6 / 27.3 / 20.6 AL
VEH. TYPE: LDGY LDGTH LDGT2 LDGY HOGY Lopy LonT
VEH. SPEEDS: 25.0 25.0 25.0 23.0 25.0 25.0
UNT MIX: 797 094 094 000 010 000
COMPOSITE EMISSION FACTORS (GM/MILE)
EXHAUST CD: 30.63 63.951 61.43 63.47 .00 1.03 .00
HOT STABILIZED IDLE EMISSION FACTORS (GM/MIN)
IDLE CO: 7.89 6.75 6.65 6.70 .00 A% .00



€-0

USER SUPPLIED VEH REGISTRATION DISTRIBUTIDNS.
CAL. YEAR: 1983 I/N PROGRAM: YES
ANTI-TAM. PROGRAM: NO

VEF. TYPE: LDGY LpGT! LDGT2 LDGT

' r . mmemem-s mEmesmess ssesesme smssee-
VEH. SPEEDS: 25.0 25.0 25.0

UMT MIX: .797 .094 094
COMPOSITE EMISSION FACTORS (GM/MILE)
EXHAUST CO: 24.58 44,94 30.77 47.87
HOT STABILIZED IDLE ENISSION FACTORS (GM/MIN)

IDLE CO: 10.23 10.21 10.61 10.41

AMBIENT TEMP:
OFPERATING MODE:

80.
20,
HIGV

0 (F)
L027.3 7
Lppy

USER SUPPLIED VEH REGISTRATION DISTRIBUTIONS.

CAL. YEAR: 1987 I/% PROGRAM: YES AMBIENT TEMF: B8O,
ANTI-TAM. PROGRAM: NO OPERATING MODE: 20.
VEH. TYPE: LBGY LDGTH LDGT2 LDOGT HDGV
VEH. SPEEDS: 23.0 25.0 25.0 23.0
UNT NIX: .797 094 .094 .000
COMPOSITE EMISSION FACTORS (GM/NILE)
EXHAUST CO: 13.96 36.13 37.67 36.91 .00
HOT STABILIZED IDLE EMISSION FACTORS (GM/MIN)
IDLE CO: 7.89 6.73 6.65 6.70 .00

UUSER SUPPLIEDN VER REGISTRATION DISTRIBUTIONS.
CAL. YEAR: 1983 I/H PROGRAM: YES
ANTI-TAM. PROGRAM: NO

VEH. TYPE: LDGY LoGm LDGT2 LDGT
VEN. SPEEDS: 10.0 10.0 10.0
VMT MIX: 797 .094 094
COMPOSITE EMISSION FACTORS (GM/MILE)
EXHAUST CO: 97.67 169.91 197.21 183.56
HOT STABILIZED IDLE EMISSION FACTORS (GM/MIN)
IDLE CO: 10.23 fo.21 10.61 10.41

20.

HBGY

AMBIENT TEMP: 24.0 (F)
OPERATING MODE:

6 /7 27.1 7/
N 10Y

FEGION: LOW
20.6  ALTITUDE: 7500.
LopT HoTY
23.0 25.0
000 000
00 .00
20 00
REGION: LOU
20.4 ALTITUDE: 3500.
Lpny HODY
25.0 25.9
000 000
00 .00
00 .00
REGION: LOW
20,6  ALTITUDE: 3599.
Loot HRDY
10.0 10.0
.000 000
09 .00
00 .00

FT.
MC ALL VEH
25.0
.003
18.07 8.69
2.79 10.12
FT.
L] ALl VEH
25.0
.003
16.50 18.14
2.32 7.36
FT.
MC ALl YEH
10.0
. 005
74.07 112.75
2.79 10.12



USER SUPPLIED VEH REGISTRATION DISTRIBUTIONS.

CAL. YEAR: .1987 I/4 PROGRAM: YES AMBIENT TEMP: 24,0 (F) REGION: LOW
ANTI-TAM. PROGRAM: NO OFERATING MODE: 20.6 7 27.3 /7 20.6  ALTITUDE: 500, FT.
VEH. TYPE: LDGV LDGTH LDGT2 LDGT HDGV Lopv LDBT HIpY NC AL VEH
VEH. SPEEDS: 10.0 10.0 10.0 10.0 10.0 10.0 10.9 10.9
UMT MIX: .797 .094 .094 .000 L0190 000 .000 005
COMPOSITE EMISSION FACTORS (GM/MILE)
EXHAUST CO: 64.15 143.03 148.895 146.94 .00 2.38 .00 .00 70.03 79.13
HOT STARILIZED IDLE EMISSION FACTORS (GM/MIN)
IDLE CO: 7.89 6.73 6.65 6.70 00 A9 .00 .0 2.52 7.56
UUSER SUPPLIED VEH REGISTRATION DISTRIBUTIONS.
CAL. YEAR: 1983 1/M PROGRAM: YES AMBIENT TEMF: 80.0 (F) FEGION: LOVY
ANTI-TAM. PROGRAM: NO OPERATING MODE: 20.6 / 27.3 / 20.464  ALTITUDE: 500, FT,
VEH. TYPE: LDGY LDG6T1 LOGT2 LNGT HDGY Lopv LppT HDDY MC ALL VEHW
VEH. SPEEDS: 10.0 10.0 10.0 10.90 10.0 10.0 10.0 10.0
UMT MIX: 797 .094 094 .000 L0190 .000 000 .003
CONPOSITE EMISSION FACTORS (GM/MILE)
EXHAUST C€O: 35.76 101.57 125.48 113.52 .00 2.34 .00 .00 46.04 £6.03
HOT STABILIZED IDLE EMISSION FACTORS (GM/MIN)
100:>F 100
HOT STARILIZED IDLE EMISSION FACTORS (GN/MIN)
IDLE CO: 10.23 10.21 10.61 10.41 .00 .18 .00 .00 2.79 10.12
USER SUFPLIED VEH REGISTRATION DISTRIBUTIONS.
CAL. YEAR: 1987 I/4 PROGRAM: YES AMBIENT TEMP: 80.0 (F) REGION: LOU
ANTI-TAM. PROGRAM: NO OFERATING MODE: 20.6 / 27.3 / 20.4  ALTITUDE: 3500. FT.
VEH. TYPE: LDGV LRGTH LB6T2 LBGT HDGV LBy LonT HDODW MC Al.. VEH
VEH. SPEEDS: 10.0 10.0 10.0 10,0 10.0 10.0 10.0 10.90
UNT MIX: .797 094 .094 .000 L010 000 .000 .003
COMPOSITE EMISSION FACTORS (GM/MILE)
EXHAUST CO: 30.08 80.79 91.30 86.14 .00 2.38 .00 00 42.26 10.40

HOT STABILIZED IDLE EMISSION FACTORS (GM/MIN)
IDLE CO: . 7.89 6.75 6.85 6.70 .00 .19 .00 .00 2.52 7.56



*exx  MAIN AND DOUGLAS THRU 15,20 WPH  JANUARY=JULY +#+=
1/M PROGRAM SELECTED:

START YEAR (JANUARY 1): 1981
'+ PRE-1981 MYR STRINGENCY RATE: 107%
MECHANIC TRAINING PROGRAM?: NO
FIRST MODEL YEAR COVERER: 1968
LAST MODEL YEAR COVERED: 2020
VEHICLE TYPES COVERED: LDGV
1981 & LATER MYR TEST TYPE: IDLE

1981 & LATER MYR TEST CUTPOINTS: 3.0 ICO / 300 PPM THC

TOTAL HC EMISSION FACTORS INCLUDE EVAPORATIVE HC EMISSION FACTORS.

USER SUFPLIED VEH REGISTRATION DISTRIBUTIONS.

ALL VEH

CAL. YEAR: 1983 1/4 PROGRAM: YES AMBIENT TEMF: 24.0 (F) REGION: LOU
ANTI-TAM. PROGRAM: NO OPERATING MODE: 20.4 /7 27.3 / 20.6  ALTITYDE: 3500,
VEH. TYPE: LDGV LDGTH LDGT2 LDGT HDGY Lpov Looy LR Y
VEH. SPEEDS: 20.0 20,0 20.0 20.0 2.0 20.0 20.90
UMT MIX: 797 .094 .094 L0090 010 000 009
COMPOSITE EMISSION FACTORS (GM/MILE) ‘
EXHAUST CD: 34.77 74.64 100.38 ?7.31 .00 1.28 on .00
HOT STARILIZED IDLE EMISSION FACTORS (GM/MIN)
IDLE CO: 10.23 10.21 10.61 10.41 .00 .18 00 .00
USER SUPPLIED VEH REGISTRATIOGN DISTRIBUTIONS.
CAL. YEAR: 1987 I/M PROGRAM: YES AMBIENT TEMP: 24.0 (F) REGION: LOW
ANTI-TAM. PROGRAM: NO OPERATING MORE: 20.6 / 27.3 / 20.6  ALTITUDE: 500,
VEH. TYPE: LDGY LDGT1 LDGT2 LOGT HOGY Loy LooT HODV
VEH. SPEEDS: 20.0 20.0 20.0 20.0 20.0 20.0 20.0
UNT MIX: 797 .094 .094 .000 210 000 .000
COMPOSITE EMISSION FACTORS (GM/MILE)
EXHAUST CO: 38.37 83.04 78.67 80.86 .00 1.30 00 .00
HOT STARILIZED IDLE EMISSION FACTORS (GM/MIN)
IDLE CO: 7.89 6.75 6.65 6.70 .00 19 00 .00



USER SUFPLIED VEH REGISTRATION DISTRIRUTIONS.
CAL. YEAR: 1983 I/M PROGRAM: YES

ANTI-TAM. PROGRAM: NO
VEH. TYPE: LDGV LDGTI LDGT2 LDGT

VEH. SPEEDS: 20.0 20.0 20.0

UMT MIX: 797 .094 .094
COMPOSITE EMISSION FACTORS (GM/MILE)
EXHAUST CO: 30.62 36.13 64,03 60.08
HOT STABILIZED IDLE EMISSION FACTORS (GM/MIN)

ILe  CO: 10.23 10.21 10.61 10.41

AMBIENT TEMP:
OPERATING MODE:

HIGY

ROLO (F)
20,6 /7 27.3 7/ 2004

Loppy

REGION: LOU

LT HDQY
0.0 20,0
200 .000
00 .00
00 .00

ALTITUDE: 500,

P

o e e . e - - = = e = e = e e e e e e e A SR - o S e e e AR A R m - e e - R e e e e e A e 4n - m e Tm Ak e e e e T e - o = o ——— -

USER SUPPLIED VEH REGISTRATION DISTRIBUTIONS.

AMBIENT TEMF: 80.0 (FJ
MODE: 20.6 7 27.3 / 20.

REGIOM: LOW

4 ALTITUDE: 3500,
LooT HDOY
20.0 20.0

900 000

00 .00

00 .00

> B o - D b P " = - T - =t . e D MR W S = D e = - e SR e S - T e e P = = = - A = e - S e Tm % M i = = e n e o e v = e e M e e e e e ) -

CAL. YEAR: 1987 1/4 PROGRAM: YES
ANTI-TAM. PROGRAM: NO OFERATING
VEH. TYPE: LDGY LDGTH LDGT2 LOGT
VEH. SFEEDS: 20.0 20.0 20.0
UMT MIX: .797 .094 .094
COMPOSITE EMISSION FACTORS (GM/MILE)
EXHAUST CO: 17.51 45.79 48.18 45.98
HOT STABILIZED IDLE EMISSION FACTORS (GM/NIN)
IDLE CO: 7.89 6.73 6.63 6.70
USER SUPFLIED VEH REGISTRATION DISTRIBUTIONS.
CAL. YEAR: 1983 I/4 PROGRAM: YES AMRIENT
ANTI-TAM. PROGRAM: NO OPERATING
VEH. TYPE: LDGY LD6TH LDGT2 LDGT
VEH. SPEEDS: 15.0° 15.0 15.0
UMT MIX: 797 .094 094
COMPOSITE EMISSION FACTORS (GM/MILE)
EXHAUST CO: 49.98 121.19 132.990 127.04
HOT STABILIZED IDPLE EMISSION FACTORS (GM/MIN)
IpLE CO: 10.23 10.21 10.61 10.41

HOGY .oov
20.0 20.0
.000 URRY
.00 1.30
.00 19
TEMP: 24.0 (F)
MODE: 20.6 7 27.3 / 20.
HDGY Lony
15.0 15.0
.000 HARY
00 V.69
.00 18

REGIOH: LOW

4 ALTITURE: 500,

LOnT HIDY
5.0 150
000 000
00 .00
00 .00

79.92

10.12



1JSER SUFPLIED VEH REGISTRATION DISTRIBUTIONS.

ALL YVEH

CAL. YEAR: 1987 I/n PROGRAM: YES AMBIENT TENP: 24,0 'F) FERION: LOW
ANTI-TAM. FROGRAM: NO OPERATING MODE: 20.6 + 27.3 /7 20.% ALTITURE: 500,
VEH. TYPE: LnGv LDGTY LDB6T2 LDGT HOGY Lnpy LOET Hripy
VEH. SPEEDS: 13.0 15.0 15.0 15.0 7.0 15,0 15.0
UMT MIX: 797 .094 .094 .000 .010 000 .000
COMPOSITE EMISSION FACTORS (GM/MILE)
EXHAUST CO: 48.50 106.55 103.89 105.22 .00 1.72 .00 .00
HOT STARILIZED IDLE EMISSION FACTORS (GM/MIN)
IDLE CO: 7.89 6.73 8.65 6.70 .00 .19 .00 .00
1ISER SUPPLIED VEH REGISTRATION DISTRIBUTIONS.
CAL. YEAR: 1983 I/M PROGRAM: YES AMLICPT (MP: 80.0 (F) FEGINN: LOU
ANTI-TAM. PROGRAM: NO OFERATING MODE: 20.6 7 27.3 /7 20.6 ALTITUNE: 500,
VEH. TYPE: LDGY LDGT LDG6T2 LDGT HIGY Lopy LonT HIOv
VEH. SPEEDS: 15.0 15.0 15.0 15.0 15.9 15.0 15.0
UMT MIX: 797 .094 .094 000 010 009 000
COMPOSITE EMISSION FACTORS (GM/MILE)
EXHAUST CO: 3o.27 71.92 84.35 78.23 .00 1.4° .99 .00
HOT STABILIZED IDLE EMISSION FACTORS (GM/NIN)
IDLE CO: 10.23 10.21 10.61 10.41 .00 .18 .00 .00
USER SUPPLIED VEH REGISTRATION DISTRIBUTIONS.
CAL. YEAR: 1987 I/M PROGRAM: YES AMBIENT TEMF: 80.0 (F? FEGION: LOW
ANTI-TAM. PROGRAM: NO OFERATING MODE: 20.6 / 27.3 / 20.6  ALTITUDE: 3500.
VEH. TYPE: LDGY LDGT! LBGT2 LDGT HDGY Lopy LoDy HIipuY
VEH. SPEEDS: 13.0 15.0 15.0 15.0 15.0 15,0 15.0
UMT MIX: 797 ©.094 .094 .000 .010 000 .000
COMFOSITE EMISSION FACTORS (GM/MILE)
EXHAUST CO: 22.25 "38.86 63.62 61,24 .00 1.72 .00 .00

HOT STABILIZED IDLE ENISSION FACTORS (GM/MIN)
IDLE CO: 7.89 6.73 5.65 6.70 .00 .19 .00 .00






APPENDIX D

MOBILE-3 CALCULATIONS
BROADWAY, 1ST, AND 2ND STREETS



2237 RROADUAY - 1ST-7NN = WICHITA  %4%»
T/M FROGRAM SELECTED:

START YEAR (JAMNUARY 1): 1981
FRE-1981 MYR STRINGENCY RATE: 10%
MECHANIC TRAINING FROGRAMT: NO
FIRST MODEL YEAR COVERED: 1948
LAST MOPEL YEAR TOVERED: 1297
VEHICLE TYPES COVERED: LDGY
1981 & LATER MYR TEST TYPE: TME

1981 % LATER MYR TEST CUTPDINTS: 3.0% ICO /7 300 FFM THC
TOTAL HC EMISSION FACTORS INCLUDE EVAFORATIVE HC EMISSTION FACTORS.

CAL. YEAR: 1983 1/M PROGRAM: YES AMBIENT TEMF: 24,0 (F) REGIOM: LOU

ANTI-TAM. FROGRAN: NO OFERATING MODE: 20.6 / 27.3 / 20,4 ALTITIHDE: 500, FT.
VEH. TYPE: LBGY LDIGTI LDGT2 LIGT HNGY nnu LT Himy MC ALl VEH
VEH. SPEEDS: 15.0 13.0 15.0 13.0 15,9 15.0 15.0 15.90
UMT MIX: 637 LA .088 .040 L0146 noa L0537 .007
COMFOSITE EMISSION FACTORS (GM/MILE)
EXHAUST CO: 48.67 121.19 132.90 125.89 230.%6 1.48 7.1% 17,49 47,93 £3.26
HOT STABILIZED IDLE EMISSION FACTORS (GM/MIM)
T10LE CO: 10.01 10.21 10,61 10.37 8.73 .18 .34 .89 2.79 9.26
CAL. YEAR: 1987 I/M FROGRAM: YES AMBIENT TEMF: 24.0 (F) REGIOM: LDU
ANTI-TAM. PROGRAM: NO OFERATING MODE: 20.4 / 27.3 / 20,4 ALTITNDE: 500, FT,
VEH. TYFE: LoGy LDGTY LDGT2 LBGT HhGY L.ony Lent HOoY NC AL’. VEH
VEH. SPEEDS: 15.0 15.0 15.0 13.90 0 15.9 15.0 15.
UMT MIX: .647 .124 .087 .040 03 A2 051 . 007
COMPOSITE EMISSION FACTORS (GM/MILE)
EXHAUST CO: 47,7 106.35 103.89 105.44 172.82 . 2.00 15.54 4%.51 £1.27
HOT STABILIZED IDLE EMISSLON FACTORS (GM/MIN)
2.52 6.67

IDLE CO: T .75 6.6% 6.7 4.97 19 .35 .86



£-d

15.0
007
27.86

2.79

ALl VEH

52.17

9.24

AlL VEH

CAL. YEAR: 1983 I/4 FROGRAM: YES AMRTIENT TEMP: RD,D
. ANTI-TAM, PRDGRAM: NO OPERATING MONE: 70 4
VEH. TYPE: LoGgyY LoGTY LDGT? LOGT HOGY

VEH. SPEEDS: 15.0 15.0 15.0 15.0
UMT MIX: 657 A3 ngs .NAg
COMPOSITE EMISSION FACTORS (GM/MILE)
EXHAUST CO0: 38.23 71.92 B4.55 76.99 223,77
HOT STABILIZED IDLE EMISSION FACTORS (GM/MIM)
IDLE CO: 10.01 10,21 10.61 10.37 B.73
CAL. YEAR: 1987 I/# FROGRAM: YES AMBIENT TEMF: B80.0
ANTI-TAM. FROGRAM: NO OFERATING MONIE: 20,4
VEH. TYPE: LDGY LOGT LpG6T2 LEGT HDGY
VEH. SPEEDS: 15.0 15.0 15.0 15.0
UNT MIX: 647 .124 .087 0490
COMPOSITE EMISSION FACTORS (GM/MILE)
EXHAUST CO: 21.47 38.86 63.62 60.83 157.62
HOT STARILIZED IDLE EMISSION FACTORS (GM/MINI
IDLE CO: 7.71 .75 4.65 .71 4,97
CAL. YEAR: 1983 I/M PROGRAM: YES AMBIENT TEMF: 24.0
ANTI-TAM. FPROGRAM: NO OFERATING MODE: 20.4
VEH. TYFE: LGy LPGT LnGT2 LOGT HRGY
VEH. SFEEDS: 20.0 20.0 20.0 20.0
UMT MIX: . 657 g0 088 040
COMFOSITE EMISSION FACTORS (GM/MILE)
EXHAUST CO: 53.75 74,64 100.38 96.94 171.53
HOT STARILIZED IDLE EMISSION FACTORS (GM/MIM)
IDLE CO: 10.01 10.21 10.41 10.37 8.73

(] REGTOM: LOU
R T ) ALTTTHDF: 500,
P nny LnnT HTy

19,0 LN te .
N4 nna 057
1,48 219 17,49
18 .34 .B9
(F) FEGIOM: LLOW
S S A ALTTITHDRE . 500,
Loy LUDT HIDY
5.0 15 15,0
IR n? L0351
ER To0n 1% .54
19 15 .86
(F) FEGIOM: LOU
F27.3 /4 2004 ALTITUDE: 300,
(I (R{11] LRt HOIDY
0.9 m.n 20,0
014 noa 057
1,27 tLohA 121,34
.18 14 .89



CAL. YEAR: 1987 I/4 PROGRAM: YES AMRIENT TEME: 24 0 ‘B0 HEGTIOM: LDV

ANTI-TAM. PROGRAM: NO NMPERATING MODE: 20,4 7 20,0 /7 20,4 ALTITUDE: SN0, FT,
VEH. TYPE: LoGY LIGTY LDGT? LDGT HIGY b opy LT HTY MC AL VEH
VEH, SFPEEDS: 20.0 20.0 20.0 20.0 SO 2.0 20.0 20.0
UMNT MIX: L5647 124 .087 .04an L0 L0172 00 007
COMFOSITE EMISSION FACTORS (GM/MILE)
EXHAUST CO: 37.79 83.04 78.47 81.24 128,35 1.2° 1.0 11,74 34,23 47 .64
HOT STARILIZED IDLE EMISSION FACTORS (GHM/MIN)
IDLE  CO: 7.1 6.73 6.65 b.71 4,97 .19 <35 .84 2.52 .47
CAL. YEAR: 1%83 I/M PROGRAM: YES AMBIENT TEMPF: 80.0 (F» FERION: LOU
ANTI-TAM. PROGRAM: NO OFERATING MODE: 20,4 / 27,3 7 20,4 ALTITUDE: 500, FT.
VEH. TYPE: LpGY LIGT1 LDGT2 LDGT HDGY Lipy 1.ont ooy MC ALL VEH
YEH. SPEEDS: 20.0 20.0 20.0 20.0 20,0 0.0 20.0 20.0
UMT MIX: 837 RN .088 .0an RURN] .00 057 .007
COMFOSITE EMISSION FACIORS (GM/MILE)
EXHAUST CO: 29.81 56.13 64.03 59.30 166,17 1.7 1,64 131,34 22,359 40,16
HOT STARILIZED IDLE EMISSION FACTORS (GM/MIN)
IDLE  CO: 10.014 10.21 10.61 10.37 8.73 .18 .34 .39 2.7¢ .26
CAL. YEAR: 1987 I/M FROGRAM: YES AMEIENT TEMF: RO.0O (F) REGTON: 10U
ANTI-TAM. FROGRAM: NO OFERATING MODE: 20.4 7 27.3 /7 20.4 ALTTTIRE: 500, FT.
VEH. TYPE: LoGY LOGTY LDGT2 LOGT HOGY LTpv LonT HDOw MC ALL VEH
VEH. SPEEDS: 20.0 20.0 20.0 20.0 20.9 N0 0.0 0.0
UMT MIX: .647 .124 .087 040 A WA 05 007
COMPOSITE EMISSION FACTORS (GM/MILE)
EXHAUST CO: 17.96 45.77 48.18 446.78 117.06 1.29 1.51 11.74 20,67 26.43

HOT STABILIZED IDLE EMISSION FACTORS (GM/WIN)
IDLE Co: 7.71 6.75 6.65 A 4.097 .19 L35 .R4 2.92 6.67



APPENDIX E

CALINE-3 CONCENTRATIONS FOR WORST
CASE WIND DIRECTION AT THE
SPECIAL PURPOSE MONITOR



T TCALINEZT CALIFORNIA LINE SOURCE DISPERSION MODEL = SEPTEMBER, 1979 VERSION 7 PAGE 39

__JOBS_WICHITA, KANSAS. _CO SIP_STUDY __ 3525=73___ _  _ _ ___ KUNI__MAIN AND DOUGLAS 1983 JANUARY

Lo _SIVE VAR[ABLELS

v = 1.5 M/$ CLAS = 4 (D) VS = .0 CM/S ATIM = 60, MINUTES MIXH = 100, M
_BRG6 = __ 70, DEuLREES. o tu_ = 321, CM v = eV CMu/s AMB = 3.3 PPM
. Tle_ _LINK VAR[ABLES e ; . . S
LINK DESCRIPTIUN » LINK CUURDINATES (M) = LINK LENGTH LINK HBRG TYPE VPH EF H W
L =AY Yl | -2 Ye * (M) (LEG) ) ) (G/MI) (M) (M)
D " D D D D L D P I P N A e A S an D G s A W S Y D SR P R D D D YR R e Ar WP b R AP P R D R R R D YD S D D P D S YD D S W M D TP P R D W P P W W P R W W ——— e
Ao MAIN N STHBND TrRy A # 0. 0. 0, 3u0, * 3yU,. S0V, AG bod. 49,7 e9 dU.b
B. %AIN S5 STAHRND ThRU = 0, 0, U, «300, = 300, 150, AG 668, 49,7 «5 2U.b
Ce DOUG W wSTHND Triy L ® 0. 9. -300. 9, » 300, 270, AL 994, 62.2 ) 17.0
De DL E wiAND ¥ Thkuy 0 » 0. Se 49. Se * 49. 90. AG 999, 113,.0 e 16.7 o
Ee DUl E wd) 2 THRU £ = 45, 7. 300, Te * 2595, 90, Al 599, 113.y <95 13.3
Fe NUUG w E3:D TRy F % Oe -5, =3u0, -9, » 3u0, 270, AG 572. 19.9 «9 16.4
6. 00UG € ER D Trey G = 0, -3, 300, -3, = 309, YU, AG old, 113.0u 2 12,7 _
He MAIN N it LANEL=3 o -2, 14, -2, 31, » i7. 300, Al 3909, 1uh,0 T I )
fe MAIN N LU LANE 4 [ & 6. 14, b ob. * 2é. 30U, Ay 1303, 10v.u <9 10.0
Je Nulis & wiir LANEZ=3 J = 10, . 23, T. » 13, 9u, AL tadAl, 1UuaLu .5 135.u
Ry Duylly & Wic LANE L < » 10, 2. 51. 2. * 22. 90, Al 1910, 1uv.y <9 lu.u
Le TUIG £ ok LANE 23 L« 3t. 2a 53. 5. * 22. 61, Ats cedl, luu.v «e5 1u.u
M, DU E YIIE LANE 23 M 53, . 75. 5. * cl. 99, AL eedla luvau e lu.uy
Ne CUUG w uue LANE 3w« =10, 2. =49, -2, 39. 210, AG 1281, 190.0 <S 10.0
Je Nulle N uwue LANE 2 U« =10, ~5e -40, -9, =« 3L, 2ro, AG ldsl. luu.y «3 tue0
Pe Uubb A e LAWE 1 P # -10, -9, -20, -9, 10, 270. Al 1231. 100,90 .5 10,0
We MMy € uom LANE Sy & 23, 2. 150, 2. * 127, Yy, Aly 2edl, luuev «9 lu.u
Ne Ul W wile LN 3 Ex .  # -49, -2. ~0l. -2, % 13, elu, AG 224’7, 1vu. v <5 10,0



CALINE3: CALIFORNIA LINE SOURCE OISPERSION MODEL = SEPTEMBER, 1979 VERSION "~ — 7 77 T TTTTTPAGE 50

__JOB: WICHITA, KANSAS CO _SIP STUDY _  3525=73 _ KUN: MAIN AND DUUGLAS 1983 JANUARY

I. SITE VARIASLES

U= 1.5 M/§ CLAS = 4 (0) Vs = .0 CM/S ATIM = 60, MINUTES MIXH = 100. M
_BRG 3z 70. YEGREES v = 321, Cw VD = .0 Em/S AMB = S, 3pPM T
E1I. RECEPTOR LOCATEIONS AND MyDEL RESULTS
- e T Tt Tk T T oTm oo e o * TOTAL T T T T T T T T T T
. COURDINATES (M) * + A4d
RECEPTUR * Y ®  (PPM)
cecescccccenmwce—e - g i g S Y R
L. SPECIAL CO MONITUR  # © =37, =13, 3.1 * 13.8 -~ . - R L



CALINES: CALIFORNIA LINE SOURCE DISPERSION MODEL =~ SEPYEMHMFK, 1979 VERSION ~ T T T TTTTTTRAGE S

JOb2 WICHITA, KANSAS (U S]IP Siuwy 35e5~73 _ RUw:  FAIN AND DOUGLAS 1983 JANUARY

le  OJTE VARJAsLES

U = 1,5 /S CLAS = 4 (D) vS = 0 Cm/s ATIM = o6U, MINUTES MIXxh = lbv, ™
ARG = 70, DFLKLES 2u = 321, CwMm vh = «U Cm/s Amts = 3,8 FPw ] .
TVe MDDEL RESULTS (RECEPTUK=LIwK MaTwla)
* CO/L Tk T T T
* (PFPm)
RELEPTUR * A B C L t F [ H 1 J [ L M N 0 P 8] R

- - = " e E RS EE ] T - - W T P e T e T S A e P = e e = P S P e S e e T o e e =

1. SPEClAL CO MUN]JTUR * .c . o .5 «3 1.0 et o4 .2 . b .4 .2 1.2 <Z.0 .7 1.0 J0 T T
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CALINESD CALTFORNIA LINE SOURCE DISPERSION MODEL = SEPTEMBER, 1979 VERSION =~ =~ N PAGE 49

JOB: WICHITA, KANSAS _CO SIP STUDY _ 3525-73 RUN: MAIN AND OUUGLAS JANUARY 1987

le__ SITE VARIABLES

U3 1,5 M/8 CLAS = 4 (D) Vs = «0 CM/S ATIM = 60, MINUTES MIXH = 100, ™
_BR6_ = 70. UEGREES ==~ Iv = 321, Cm_ vo = .0 CM/3 AMB = 2.8 PPM_ e _ e
Ile. LINK VARJABLES . e
LINK DESCRIPTIUN . LINK COORDINATES (M) * LINK LENGTH LINK BRG TYPE VPH EF H "
B o & X1 Y1 xe Ya s (M) (0EG) . ] (/M) (M) M)
- . . T T D T ] S R D en D TP P D T e D A e T G W G N e A ARl S e P tm R WD 4 T G S S e P e P R AP D D R W D D D L T P YR e W e - .-
As YAIN N OTHAND THRU A  # 0, 0. 0. 300, = 3v0. 360, AL 7Til. 30.5 9 2U.H
B AN 5 OTRHND ThRRyU 3 » 0. 0, [V 8 -3y, = 500, 140, AG 711, 0.3 «5 2U.0
Ce NUYG w 4STAND THRuU ¢ # 0. 9. -390, 9, = 300. 2lv, AG 549, 4do.U -9 1l.v o
0. OuuG € w8nN) 3 TrRU O & 0. S. 4S, S, * 45, 949, AG 637, 79.1 5 16777 7T
E. DUy E ABND 2 TR €& & 45, Te 300, Te * 295, 90, Ab 037, 79.1 .9 13.5
e DUUG W EBND TrRuU F 0, -S. -3u0, S, % 390, 270, AG 6U9, 538.7 <3 lo.4
6. NUUG € ERAND THRY & ¢ 0, -3, 30v, -3, = 3uv, 9¢, AG 658, 79,1 ed 127
He “aliv v wue LANEL=3 n  » -2. 14, -2. 31, » 17, 300, AG 2920. 100.0 «5 17.0
[e “alIn w yUe LAWE 4 [ ¢ 6. 14, 6. b, % 52. 3oV, A 9735, 1UdU.v ¢ 1ULV
Jo TUUL B uiE LANEZ=3 J & 10, 7. 23. To * 13. 90, Ab 1410, 10v,.0 +5 13.0
Ke JuUb £ yile LANE L & 19, 2. 3l. 2. 22, 9, AG 1420, 1Uub,y S 1U,L.u
Le Nuo & e LANE 20 L ¢ 3. 2. 53, S. * 22. 81, AG 1678, 1U0u.0 «5 lu.v
M, Nuite £ itk LANE 20 M 2 53, 5. 75. S, % ¢c. 90, Al lols, 1oy, «3 lued
Ne DUt w wit LANE 3 o e -14. -2 -49, -2, * 39, 270, A 4S7. 1YV .0 «D 1u,.u
Ue TNy w il LANE 2y # =10, “Se =40, -5, * 31, e, Ay 957. 1luu,.v «9 104 .
Pe 2UUG w e LANE 1P » -10. -9, -2, -9, = L, 27u., AL 157. 1vG.0 «S 1u,.u
e ulb & ik LALE 95 4 ¢ e3, -2. 1,0, -2, * 127, Ju, AG 1o78. 10V, «5 1U.v
Re "UlG W i LN 3 Fa x @ -49, -2. “0l. -2, * 13. eru, AL 16738, luu,v - T RVPRY)
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ST T T T CALINES: CALTFORNIAT LINE

SOURCE DISPERSION MOCEL = SEPTEMBER, 1979 VERSION T PAGE S0

JOO3 WICHITA. KANSAS __CO SIP_STUDY_ . 3525-73 _

o Ka _SITE VAR]ABLES . —

. _MAIN AND OOUGLAS . JANUARY 1987

Iz
-
~N»
73
i

4
0. =_.321. CMm

"
Hn

ITI. RECEPTUR LUCATIONS AND MODEL RESULTS

=
*

RECEPTUR *

COURDINATES (M)
Y L

P L T R L L L L L T T T S N R P R o

L. SPECIAL CO MuN[TUR™ = 7 =37,  ={3,7"
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CALINE3: CALIFORNIA LINE SOURCE DISPERSION MODEL =~ SEPTEMBER, 1979 VERSION R 7 YT -1

_.J002 WICHITA, KANSAS CQO SIP STuDY _ _ 3529~73 _ - NUNS _ MAIN AND OUUGLAS JANUARY 1987

e La SITE VARIAGLES ___

Uz 1,5 m/ CLAS = q (D) Vs = .0 CM/S ATIM = 60, MINUTES MIXH = 100, M
_BRG =__70, uEGREES 20 = 321, CM ... vDh = WU CM/3 AMB = 2.8 PPM L -
IVve MODEL RESULTS (RECEPTOR=LINK MATRIX)
* - " CO/ZLInK Tt T T T
. (PPM)
RECEPTYUR L A L] C ] 3 F G H 1 J K L ] N 0 P Q R
LR R E R R T P ] PR N Ty Y L XY L R L R et PR TR R ] - D .- S - - PE TR L R 2
1. SPECIAL CO MUNITUR * I TS | ol .3 .2 .8 S5 .3 o1 .3 .4 3 .2 .9 1.5 .9 Y. Y |



CALIMER: CALTFORN[A LINE SOURCE DISFERSION MOUEL = SEPTEMBFR, 1979 VERSION ~~ ~~ 77— 77 PAGE 49

__JDBI_WICHLTA. KANSAS__CO SIP STUDY.  _35¢5=73 ___ _ ___ __KUN: _MAIN AND DUUGLAS JULY 1983

e SITE VARIAWLES . . .. _ ... ...

"= 1,0 M/§ CLAS = 4 (D) v8 = 0 CM/S ATIM = 60, MINUTES MIXH = 100, M
BRG = _ 710, DEGREES . _Z4. 3. 321. CM .. ND = «0 CM/5 AMB = 1 ,S_PPM S
o Y1l LYINK VARIAYLES. . . _ _ . — S

LINK DESCRIPTTION - LINK COORDINATES (M) » LInK LENGTH L{N@ BRG TYPE VPH EF H w
31 e ,“mﬂ>m_h___mm‘Jm,: X1 A & U -3 Yye .. (M} _ (DEG) . o (G/MTY_ M) (M)
P L L L T T L L T T o e L LR L L L L L B E R e R e R L L L L L L L LY T e T T
[s+] Ao MAIN N STHRAND THRU A # 0, 0, n, 300, = 300, 360. AG 608, 28,7 «9 2V.b
Be MAIN § STHAND THRU H 0. 0. 0, -3uN, 300, 130, AG ho8, 28.7 5 2.0
Coe NDUHL % A#STAND THRYy C  » 0, q, =-3p0n, 9, = 30, 2ln, AG 554, 35,8 9 17.0 .
De DOUG E wWBAND 3 THRY O 0. S. 45, Se * 4S5, 90, AG 599, 66,0 5 16,7
€. DONG E ~2ND 2 THRU E  * 4S5, 7. 300, Te * 255, 90, AG 599, 66,V ) 13.3
F. NONG w ERND THRY F 0, -5, =-3y0, -5, » 0, 210, AG S572. 06.2 <5 10.4
6. NOHG E E£RAND ThRU 6 * 0. =3. . 3u0.. -3, = 390, 99, Ab 618. bho,.0 «9 12.7 __
e MATN N QbFE [ ANFL=3 n x -2. 14, -2, 351, = 17, 3In0. AG 5909, 10U.0 «2 17.v
Ta MATN N QUIE L ANF 4 1 # h. 14, hq, oh, = 52. 30, At 130%, 100,.0 .5 10,4
Jo DOUG £ Hite L AFe=8 J 10, 7. z3. T, » 13, 99, A3 1847, 100,09 ) 13.0
Ke DUt £ GIJE LAGE 1L < % 10, 2. 51, 2. ® ¢2. 90, ALy 1910, 1Ou,u e 1044
Ve DONIG F QNE ) ANF PH L " 51, °. S3. S, * 2, 31. Aty 2247, 100.0 5 10,0
M, DYl & wile 1 ANF 20 ™M % 53, S, 75. S, » e, 90, AG 2247, 100.0 «3 1U.0
SR i | N S SO S O 11 SO S Lt L S B
Je DUIG w QL L AN '} * - .. =R, __ =40, e % . - A 81, U, - oV ~
P. DOG w liF IANE ? (2 -1n, -Q, -, -9, « 10, ern, Ay 1281, 1%, <9 tu.0
Ve NUG » WbE 1 ANE S o ¢3. 2. 150, -2. % 1e7, 90, AG 2247, 10u.v «9 104
Ko PUYNG w NHE 1IN T Fx w -4a, -?. “-n?, -2, * i3, 270, LY 2P4T, 1000 <5 109



TTUTTEALINES: CALTFORNTIA UINE SOURCE DISPERSION MNDEL = SEPTEMBER, 1979 VERSION T PAGE S

__J0B: WICHITA, KANSAS _CO SIP_STUDY. _ 3525-13_

_ RUNZ  MAIN AND OOMGLAS JULY 1983 e e e
o J1a _SITE VARIAHLES _ [ o [
e ]
1 "= 1.0 m/3 CLAS = 4 (D) V8 = «0 CM/S ATIM = 60, MINUTES MIXH = 100, M
Q _BRG6 = 70, OEGREES_ 2y = 321l. €M ¥ = .0 CM/S .. AMB = o3 PPM e
ITI. RECFPTOR LUCATIONS AND M(DEL RESULTS
e S_— . I . T07TAL . . . e
* COURUINATES (M) * o+ AMB
RECFPTUR * X Y L *  (PPM)

g X LT A

1. SPECTAL CN MONTITUR . -37. -13., 3.1 * 13.9 ’ o o o B



oT=d

T CAUINESE CAUTFORNTA CINE SOURCE DISPERSION MODFL < SFPTEMBEK, 1979 VERSION — PAGE S1

__JdNB: WICHITA., KANSAS CO SIP STUDY _ 35e5=73 ___ _ _ RUNI MAIN AND DOUGLAS JuULY 1983 -
o Ue_ SLTF VARIABLES . _ i ) , o
"3 1,0 M/5 CLAS = 4 (D) V§ = .0 CM/S ATIM = 60, MINUTES MIXH = 100. M
_RRG = 70. OFGREFS _ 70 =z 321, CM__ _____wD =_ .0 CM/S AMB = 1.5 pPM_ -
TV. MODEL RESULTS (RECEPTOR=LTNK MATRIX)
. e T I S -
" (PPM)
RECEPTUR * A -} c )] 3 F G H 4 J K L M N 4] P Q R
i Y L1 eyl - > Y P D " T D P D W D e P T R B D D R D P e A R R W W D T e D W

1. SPECTAL CO MONITOR & o1 oI o1 .8 .3 .8 .5 .6 .3 .6 8 .6 .3 1.7 2,9 .9 f.8 .0
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T CALINEZ: CALTFORNIA L (NE SOURCE DISPERSINN MOGEL = SEPTEMBER, 1979 VERSION ' T T PAGE 49

_._.JNB: WICHTTA, KANSAS CO S{P _STHLY _ _3525-73 . RUNS  MAIN AND DOUGLAS  JIILY 1987

_ . le . SITE VARIABLES

tt= 1,0 M/8 CLAS = 4 (D) V8 = .0 CM/S ATIM = o0, MINUTES MIXH = 100, M
~ BAR6 = 70, DEGREES_ ______Zu = 3214, CM NN = L0 CM/S _AMB = 1.2 PPM e
o Tle _LINX VARIASLES _ ~ . e
LINK NESCRIPTTUN ~ LINK CUORDINATES (M) * LInK LENGTH LINK BRG TYPF VPH EF H w
- B o * X1 A4 X2 \X ] (M) (PEG) (G/MI) (M) (M) :
- - - - - - - m e f E E E E T D D D W D D D e D P P R s T WD D P W AP S W P P AP R e ek WPy S A P e W R T 4 S W W S e =
Aoa MAIN N STHBND THRU A # 0, 0, 0, 3u0, =« 3u0, 360, AL 711. 18.°2 «5 2ia.b
B. MATN 8 STHAND THRU o » 0, 0. 0, -3y0, Vo, 1480, AG 711, 18.2 9 2U.b
Ce DULG W ASTHND ThQy Oe _ Q, -3u0, 9, = 300, 270, Ay 549, 2.9 ] 17.9 - R
Ve NUNG € WAND 3 THRY 1) # 0. S. 45, S, » 45, 90, AG 637, 40.4 95 16.7
E. DUNG & ARND 2 THRU E * 45, 7. 3y9, To 2 255, 90, AG 637, 4U.d4 <5 15.3
Fo NUG w £AND THRU F 0, -S. -340, -5, = 300, 270, A 609, 29.4 «5 1b.4
Ge Nlt; E ERND THQU &5« 0, -3, 30, -3, % 3u0, Yo, AG 659, 49,4 ] 12,7
He MATN N QilF | ANFl=3 H & -2, 14, -2. 31, « 17. 300, Al 2920, 10vu.u &5 17.v
Te AT N WiItE L ANE 4« h, ia, h. nh, 52. 3oy, A 978, 10v.v «9  1u.u
do DU F olie LANFR=4 & 10, 7. 3. 7, = 13. 90, AL 1410, 10v,.0 .5 13.¢
Ke NONG ¥ itk LAGFE 1L & & 10, 2, s, o ® 2. 99, A laeb, 10u,.v +9 tu.v
e PONG E QHE | ANF 29 |« 5. 2. 93, S. * 22, sl A te7A, 110044 «5 1040
M, DONG F ity L ANF 24 M # 53, S. 75. 5, = 22, 90, AG 173, 100,V <5 14,y
Ne DG A QUi | ANE 3 N # -10. EF -49, -2. % i9, 270, AG 957, 10u.v «5 lua.v
Ve NHy w il L ANE 2y # -10, -S. -40, -S, % S, Pl0, Ay 957, 19Jau e lu,0 __
P, NDONG & e L ANF 1 P = ~-10, -9, -20, -9, =% 10, 210, AG 957, 10y ,.v .5 tu.0
We DUty & NME 1L ANFE S g # ¢3. -2, 150, -2, % 1e?. 30, AL 1678, 10hu,.v e lu,y
R, PUNG A Wtk N 3 Fx R ® ~49, -7 -6?. -P. % 13. 210, AG 1ATA, 10v.0 I T KV RY)



cT=3

T " CALINEZ: CALIFNRNIA LINE SOURCE DISPERSION MOLEL ~ SEPTEMHER, 1979 VERSION
. JOB:_WICHITA. KANSAS_ €O SIP _STUDY__ _3525=73 - . . _RUN® MAIN AND DUUGLAS  JULY 987
e L STTE VARIASBLES . L e e
1) = 1,0 M/S CLAS = 4 (D) vs = .0 CM/S ATIM = 60, MINUTES MIXH = 100, M
_RARG6 = 70, OEGREES. ___  Zu_=_321..CM_ ____ VO = «0 CM/S AMB = 1.2 PP™ i e B
ITl. RFCFPTOR LOCATINNS AnN MUDEL RESULTS
"""" Ta ST ’ ~ TOTAL oo
* COURDINATES (M) ® o+ aM3
NFCFPTHR . X Y I'4 * (PPM)
.-----------------—------.--‘-----‘---’--_o--------------'- ----- -y I

1. SPECIAL CO MyN[TuR . -37. -13. 3.1+ 10,3



€14

" CALINEZ: CALIFNKNIA LINE S0URCE DISPERSION MNDEL = SEPTEMBFR, 1979 VERSION T PAGE S1

__J0B: WICHITA., KANSAS  CO SIP STULY . 3525-73_ _ _ __ RUN:_ MAIN AND DUUGLAS JULY 1987 S,
L. SITE VARIABLES o
"n = 1.0 M/8 CLAS = q (D) VS = 0 £M/S ATIM = 60, MINUTES MIXH = 1u0, M
ARG = 10. DEGREES 7w =.321. CM__._ . _yD = 0 CM/S . AMB = 1.3 pPM ) T e

TV. MODEL RESULTS (RECEPTON=LTNK MATRIX)
* T - Cu/LTnK - T
N (PPM)
RFCFEPTOR ~ A [} C V] £ F G H 1 J K L M 18] 0 P 0 R
- - . P S W Y S > D s D S D AP AP P S SN YR D e WD S ek W A SR S L WD AP A O A D W N e W A D T P Lt P D el L Ll Dl Rl ekttt e .
. T Wb W8 .3 1.3 2.2 .1 t. .0

t. 3PECTAL CO MONITUR * ol .1 o1 .2 .2 .5 «3 .4 2






APPENDIX F

CALINE-3 CONCENTRATIONS FOR
WORST CASE WIND DIRECTION
AT THE ALTERNATE MONITOR



[Ait!

CALINEZ: CALJFORNIA LINE SOURCE DISPEKSION MUDEL = SEPTEMHEk, 1979 VERSIUN T PAGE 1w

JOB: wlCHITA, KANSAS (O SIP STULY 3525-73 RUNS BrUOAUDWAY BTwl 1ST AnD 2wD  JAKUARY 1983

I. SIIE vaR]lAbLES

U= 1,5 m/S CLA> = 4 (D) vy = <0 Cri/s ATIN = ¢0, ~IKNUTES MIXK = fov, ~
BrG = 210, UFLKEFES v = 321, Cwm VD = L0 Ci/s AV = 3,3 PPM :

11. LINK VARIASLES

LIk DESCRIPTTUN x LINK CUORDINATES (M) * LIk LERGTH LINK KRy TYPE VPH EF H w

* X1 Yl xe Ye * (v) (beb) Gsr1)  (w) ()

c—Teeeoesceesceresecenerecan e eTe incsescoeantroe o ee -—--—weteosoee- - - - - e S v b W e S WS de G Ee A WS e - S S . W s G W e e e
A, RRUOADNAY SHiD) Thkuy A # -3, =1u(, -3, 1v0, = 20u, Ipu, (30 390, H35,3 e T W-PO |
Be BrUADAAY WD Trky b # . -lub, 3 Tutr, = cuv, 3ou, Ais s9u, 8B5S, «H el d
Coe 18T WST  ERWD THRY C  # 0. ~v3, 100, 53, * 100, 9o, Al 1017, ©3.3 2D 1vel o A
ve 15T EST tHwly Tninu 0 * Ue -v3, 100, ~u3, * 10v¢, 9y. Au 1293, 83,3 .5 1b.1
t. eND wWST  wHrD THRU £ = =100, 03, 0. 53, * juu, 9, AG 89b. bu.ld +5 lo.l
Fo enD EDT nHw) TRy F L 0 b3, fub. 3. » 100, 90, AG T bu.1 .5 1b.1
e HRDWAY 5 LEFT it b # ~C. =55, -, “cl, = 59, 300, At 1768. JUUL,LV eD 1U,U
He BrUnWAY O IThwdylte oo -5, =55, -5, ~3h, * 17, SHu. AL 9al, Juu,.u «9 lu.v
le RRNWAY o [rwtiylir 1 * Se 5%, S 5a, = i7. lovu, Ao 822, VUL «Y  lul.uv
Jo RkDwAY n LEFT quE = 2. 55, Ce cl, » 35, lou, Ao 1708, JUvV.v - I RV Y}
Ke )07 Wo:r gut Koo =10, -, -88. ~o03, » Ta, 2T, Ao 3207, 10U «9 16,1
L. oND EST Qut L » 10, ol 6e. o0, n S5e. Yu, AL 370v. Tuvev ¢S5 16.1



CALINES: CALIFORNIA LINt SUURCE DISFERSION MODEL = SEPTEMBEK, 1979 VERSION

T OPAGE ITT
JOB: WICHITA., KANSAS CO SIP STUDY 352573 _ KUn: BRKOADNAY BTwN 1ST AnD eND  JANUARY 1983 I
la SITE VARiABLLES
U= 1,95 M/s CLAD = (U) vy = «0 CHi/S ATIM = b0, MIWHTES MIxH = 100, ™
BxkG = 210, DEGREES v = 32i. CMm VD = «0 CM/d AMHB = 3,3 pPm B S
J11. KELEPIUK LULATJUND AND MuDEL KLSULTS
. * T01AL
» CLUUKDTIIATED (M) * o+ Ay
"ELEPTUN * X % yi " (PP
R R R R K R T T L L L T X W I e W N A e
1. PRUPUSED CtD MuN]1TUR = 14, 0. 3.1 * 7.9



p—d

CALINE3: CALTIFORNIA LINE

JOB: wlCnITA, KANSAS CO SIP STUbY 35¢5=-73
I OSITE vaklapLtS
Us 1.5 m/s CLAS = 4 (L)
RRG = 21v. uFGLPEFS v = 321, Cwm
Ive M™MODFL KESULTS (RECEPTIOK=p Itk %2TwIX)
”
*
NELEPTUK ] A t C V]

R e L L L L L L X L R R I R

t. PRUPUSED CRD MyUN]TuR # -1 .7 -1 o1

SOURCE DISPEKSION MODEL = SEPTEMBEK, 1979 VERSION T

RUNS BrOADWAY BTwN

15T AwD 2nh JAKNUARY 1983
vo = o Cri/o ATIM = bUe, F1ILUIES P lxen =
vh = O Ci /s AMK = 1.3 PPm
CO/LINR
(FPr)
F L 1 i J K L
¢ .0 1.4 .3 .U .0 1.5 ol

T oPaGE X2



CALINE3: CALIFORNIA LINE SOURCE DISPERSION MOLEL = SEPTEMBEK, 1979 VEKSION ’ PAGE 10

JOB: wICHITA, nANSAS (O S1P STULY 3525~73 KUt BROADWAY BTaN 1ST ARD 2D JAWUARY 1987

le SITE vaRjantLES

= 1.5 M/ CLAS = 4 [1D] vS = .0 Cnsy ATIM = o0, MINHTES MIXH = 160, ™
BKG = 21V. VEuLKEED v = 321, Cm v = L0 CM/ Akib = 2.6 Pbm o
Jle LInK vaR1ABLES .
LInk DESCRIPTIUN * LINK COQORDINATES (i) *» LIwK LENLTH  LINK BKG TYFE VFH tF H [
* X Y1 xe Ye = (M) (DEG) (6/M1) (M) () .
LR X R R WY R P R A L L L L L L L T e R Y R R R Bt R R ettt
Ao RROADWAY SHWD Thrkuy A w -3, 100, -3, 1u0, = 2ul, 360, X 415, obl1.3 S-S -
Be BNOANWAY R Trky n = ., -10(, 5, Tun, = 2ul, iol, (18 415, 61,5 5 1.7
Ce 1ST w5T  ERwir Trby (¢ # 0, -02, fvo, ~p3, * 100, 90, AL 1o, 61,3 ) 1e,l
De 15T EST £\ Trvy 1 2 138 -3, 10C., ~03, = JuvD. U, Ab 1375, bl.s 5 lb.l
E. onD WST  wRND THRU £ * =140, 63, 0, o3, * 100, Qu, AG 913, 47.6 P P |
Fo oND EST  wnnD TRy F s . 63, 100, o3, » 1vo, 90, Al 811. 47.0 «d tb,.l
G BROWAY 5 LEFT ik v -2. ~55. - ~20, 35, 3bv. AL 1e6t. 10Uy «9  1Uav
He RROWAY § THRUuLE oo -S. -5, -5, ~38, = 17. Inv, AG 711. 100,00 «D  lu b
1o HKDAAY N VMLt [ = . 56, S. 38, » 17. 180, AG 592, 100,00 «D  1UL,L0
s BROnAY N LFFTY QUF J 2. 55. 2. eu, 35. 180, AG 1273, 1v0.0 .9 1t.u
Ko 1ST wST QUE N =10, -b3. -b8, ~p3, ¢ 78, 270, AG 310, 100.0 «5 lo.l
Le eND EST GUE L o= 10, o0, 6. 60, » Se. 0. AG 2665, 100,0 «5 16,1
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CALIwWES: CALIFORNIA LIt SOUKLE DISFERSIOWN MOUEL = SEPTEMBEK, 1979 VEKSIOW

PAGE 11
JOB: wiCHITA, KANSAS €O SIP STULY 3525-73 KUiv: BROADnAY BTwN 1ST AND 2ND  JANUARY 1987
1. STIE VaRjphasLES
s 1,5 M/ CLAS = 4 (M) VS = o Cm/S ATIM = 60, MINUTES MIXxH = 10V, ™
BkG = 21¢, ULEGLKEEDS U = 3ci. CW vh = (LU SRV AMB = 2.8 PPw
111. RELEF TR LUCATLIUNS ANL MODEL KESULULIS
* Y TulaAL
* CuurbTivATEDS (1) * A
RECEPTOR * X Y « | PE)

I T Y R R R L R R R it L R RN R R

1. PRUPUSED CbD MUN{TUR » 14, 0, 3.1 * 6,2



" CALINES: CALIFOKRNTIA LINE SOURCE DISPERSION MODEL

JOB: WICHITA, nAKRSAS CO SIP STULY 3525=-73

Je STIE vaRIADLES

1.5

[l
BRG

1

T 4
Tw
T

J

SEPTEMBEK,

umn

o

K

X

RUNS BROADWAY BTWN 1ST ARKD

-
Tr

L

a

1979 VERSION

enNL

wUTES

m/S AS = 4 () vy = «0 CH/>
210, DEGKLES 70 = 321, Cw vh = L0 C™M/S
Tv. MEDEL KESULTYS (RECEPTUN=~L T ATk TIX)
o . T "CU/LINK
* (FPe)
RECFPTUR * A [} C U £ F [ H
PR R R R R R R R R R R R L L L R R R R R R R R R R R R R R R R R R R
1. PRUPOSED CwHD MUNITHR = od .6 ot ot .0 O 1.0 .2

U

.0

o0

JANUAKRY 1987

MTxh

100, M



CALINE3: CALIFOxNIA LINE SOGURCE DISFER3ION 1OOEL = SEPTEMbER, 1979 VvEKSION PAGE 10

JOBS wnlCinlITA, nAwOsS L0 S4P STHDY 35¢5-73 FPULS BrOADWAY bTaf 15T AnD 2N JuLy 19R3

Je OS1IE VvakjhAbLLES

= 1,0 m/s CLAS = 4 (D) vS = <0 Cm/S ATIM = 0. MINUTES mlXH = Tvu, ™
BrRG = 210. UFGREEDS v = 321, (M vh = «U CHM/S AMB = 1.5 PPm - . o
Tle LINK VekjlplLtS -
LIk DESULRIPTIun * LInn COURKDINATES (M) * LInK LENbTH  LIER LRG 1YPE VvPH tF H W
* xl Y1 X¢ Ye " (M) (Lt6) (5/M1) (M) (V)
B L L L L L R R L L L L L T R R L I o R e e e e kAU U S =y
Ae ROADWAY SHND Trky A @ -3, ~lut, -3, JOu, = 2uu, o0, AL 390, S¢.c 9 1cal
Be FrOADWAY sl TRRU B ® 3. -luv, 3. T, » euu, 3oL, Al 390, Sc.c «5 1c.7
Ce 1IST WOHT thn0 ThWuy L w (8 -3, 1006. 03, * lyo, Y0, Al 1017, H¢.2 5 16,1 e
Do 15T EST 8wl Tnku u & 0. -03, 100, 03, * 100, 90, AG 1293, 5¢2.¢ «5 16,1
E. eND WST wBND THPU E * =100, 63, 0, 63, * 100, 90, AG 858, 4u,2 <9 1641
Fo 2D EST  wEnND Thku F o o® 0. 03, 100, b3, » 100, 9u, AG Toce 4u,2 .5 16,1
6e BROWAY & LEFT wUE b * =2 -55, - =20, = 35. 360, AG 178be 1UV,0 5 10,0 e
He BRNDWAY 5 THrUuite "ok -5. =55, -5. -58, » 17. 3o0v. AG a7, 1Uv,.u <5 1u.v
l. BDWAY N Trkllyue 1« 5. 55, S. 38, « 17, loU, AG b2e. 1vu.u «5 1U.u
Jo BROWAY w LEFT GutE J = ?e 55. . 20, » 35. 18v, AG 17ob6. lUV.V «D 1LeU
K. 15T WST Qut K% ~10, -3, -88, =63, » 78, c7v, AL v, 100.v ) }b.i o .
Le enD ESY QUE L~ 10, ol, . ble 00. » 52. 90, AG 37060. 1000 - be
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JOB: WICHITA, KANSAS (O S1P STUDY 3525-73 RUNS BRUOADwWAY BTwN 1ST AND 28O JULY 1983

lsa SIIE VAKIABLLES

U

T lev m/d CLho = 4  (v) VS = «0 CH/S ATIM = 60, MIWUTILS LIXH = 166, M
BRG = 210, DEGREES v = 321, CM vh = U CM/S AMH = 1,5 pPM
111, RECFPTUR LUCATLIONS AND #uDiblL RESULTS
* o - o *  T0TAL o
* LUBFUIINVATES () * + AMp
KECEPTUR * X Y L * (FEM)
Seeoecooneeee e rToomoeonoeee fToecoosavnee LR X R R R W R R N LR R R Y - -
Y. PRUPUSED C€BD MUN]ITUR = 14, 0. 3.1 » 7.4



n* t°2 »n* ne [ [*2 0° n°e | 5 | 9" [ » 40LINON QD (g3SNdNyd °1

LR L EE LD L T ik R R R R R L e L ol iy iR

1 % r { H 9 4 3 a 3 a v . aNE4373IN
(ndd)} »
_ . MMTY/NN " i
(XIMLYN AM[N=MN1dIDTIH) CLTN9IH 300N *AL
w4 G*{ = qvy S/3 0 = A W) *12¢ = n? 449 4N *al2 = 9Mg
W *nat = HY [N SHLnMLa "0 = N1V S/«d o° = GA (1) = GgyI1) S/Ww 0°*1 2 1
q1lavTsuwa I I °°7
) £RAT AL QN2 AONY LST NMLA AVMAOVOMY NN €L~-5726¢ AONLS dIS 03 SvS“wN Yy IHJIIM 2q0f

21 39vd NOTSMIA HLb6T HIANITLAIS = 1INNW MOISHNIASTA IIHN0S INTT VINYOS[ YD 2g3InITv)

F-10
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JOB: WICHITA, KANRSAS C0O SIP STLDY 3525-73 K'INT BRROADWAY BTwN 1ST AND 2nD  JULY 1987

1. STTE VARJAELES

U= 1.u m/s CLAS = 4 (D) Vs = .0 CM/S ATIM = 60, MIJWUTES MIxH = 10v, M

BRE = 210, DELRLES v = 321, W vh = .0 CHi/s AMR = 1,2 FPMm o .

CTle LInK VARJABLLS L e

LI DESCRIFTIUN * LINK CUORDINATES (M) * LTk LENGTH 1 INE HBrg TYPE VPR FF h w

- . L L X) o __ Yy _ xe Ye * (™) (beoL) (/™) (M) (M) o I
oo o ee----- e R e T Y ——--—--- R am D e e Y R T e G R R R T e S R W TR IR R T EE e - e - w----
A, BRODADWAY o8nb Thnky A = -3, -tvl, -3. 1v0, = cuy, Sou. AL 415, 34,48 «9 1c.?
Be HrNDADVAY ki) TRy 8 % 3, -1uv0, 3. 10, = PATIUN in0, AL 415, 34.3 .S .7
Lo 10T wuT &l Twdu (0 # [ -03, fob, 03, * [RVEU Yu, Ab 1uRZ, 34,5 e5S lb,.1l _

« 1SYT €57 ERWD TrmRuy O = . -3, tu6, -3, » 1o, Qo, af 1275, 34,3 .8 16.1

e CHN WST  wHuwlh TeRYy £+ =100, b3, 0, 03, = 100, qu, AG 913, 2b.4 «5 16,1

e CHD EST  alnD Tnky F e . 63. 100, o3, = 1ul, 9o, AL Bll. Co.4 «5 1lb.1

o BRDwWAY S LEFT uwht & = -2- -55. -2 -20, * 359, 360, AG 1288, Y00, D 100

« RrDABY 5 IHKUWUL noow -5. -55, =-5. -38, =% 17. 3p0. AL T1l, luu.e «5 10,0

e BRDWAY N ThwilyUg [ » S. 55, 5. 3R, % 17. 16y, AL 59¢2. 10u,b D 1UL0

o BRDWAY v tEFT QUE g Ce 55. Ce v, = 35, 180, AL 1273, 100.v 5 1LY

« IST wWST uwnE [ =10 03, L.=bb, 03, * 18, elv, AG €310, juu.v S 1b.1

. enD EST GuE L % 10, ol, ol. ol. » 5C. 90, Al 2665, 10u.0 «5 1b.1
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CALINEZ: CALIFORNIA LINL SOURCE DISPERS1OM

JOB: ¥ICHITA, kAWNSAS €D SIP STUDY 3525-73
1. S5171€ VaR]ABLES
= 1,0 M/8 CLAS = 4 (b} vy = U Cin/y
BrG = 2lv, uvtLKEEDS 7y = 321, Cw vh = .0 CM/S
1T1. RECEPTOR LOuCAT]IONS AND MUODEL RESULTS
B ) ) *  T0OTAL
L COURLINATEDS (M) * + Aidy
WECHP YUK " X Y ) *  (PPM)
emeeeccmmmcemamemsceeremefl et e et e e emec e, e —————
1. PRUPUSED €4l WM TR » ‘T4, 0. 3.1 * 5.2

MODEL = SEPTEMBEN,

RUNS BROADWAY BTwaiv 18T AND 2WD

60. MINITES
1.2 kbt

1979 VEKRSION

JuLYy

1987

MT XH

100, ™
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CALINE3: CALIFURNIA LINE SOURCE DISPEKSION MODEL = SEPTEMBENR, 1979 VERSION T TPAGE 1o
JuB: WICHTIYA, KANSAS C(CO SIP STULY 31525-73 KUl BROANDWAY BTwN 1ST AND 2ND  JULY 1987 _
I SITE VaRIAGLES
= 1.0 m/8 CLAS = n) VS = .0 CM/S ATIM = 60, MINUTES MIXH = 100, M
Bk = ci1v,. ofouReto . _ v = 321, (m vb = o0 Cli/y Aas = 1.2 PHR B . N .
TVe MiuvblL KESULTS (RECEPTOK=LTIWK METKIX)
* LU/ 1wk o T
» (PP
RECEFTUR * A 3] C v F F 6 h 1 J X L

1. PRUPUSED Chh “UNITUY = o3 ] L0 0 o PO LY .3 o L0 1.5 ot T
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