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would collect data while the vehicle is in motion. Ten Geologger units from GeoStats were
purchased for the sole purpose of collection data for the EUTS CMS study. The Geologger units
include a GPS receiver and data collection device which are powered by a vehicle’s cigarette
lighter. The actual GPS receiver is mounted to the front windshield to provide sufficient clearance
for data reception and collection. The units are programmed to collect speed, longitude, latitude,
and elevation data every five seconds while the vehicle is traveling at a speed greater than two
miles per hour.

Once sufficient data has been collected, the data is downloaded from the GPS receiver using a
utility provided by GeoStats. The data can then be viewed in tabular form in various data base
programs and it can be imported into a GIS system. The data is also divided into AM and PM peak
travel times to ensure that the data analysis is completed for the travel period with the heavier peak
volume.

Since traffic signals, school zones, lack of proper access management, poor signal timing and many
other roadway characteristics create delay for commuters, it was decided to analyze the actual
travel speed of the motor vehicle compared to the posted speed limit of the road. Every arterial
corridor was split into quarter mile segments for data accuracy purposes. This relatively short
segment of roadway allows for more efficient review since it is much easier to view traffic delays
that could be attributed to traffic signals, school zones or any number of other roadway
characteristics that hamper travel speeds. Several test corridors were evaluated with the study area
and reviewed by the driver of the corridor to determine if the data output was in accordance with
that actual driving conditions. The data was also compared to capacity analysis studies that have
been completed for various segments previously to determine data accuracy. Once it was
determined that the method of congestion analysis did accurately represent actual driving
conditions, the data collection process began.

As a supplement to the GPS data collected for this study, some Level of Service (LOS) data was
used to determine congestion along various corridors within the CMS study area. However, the
LOS data will be replaced with GPS once new data is available.

Turning movements are used to calculate the LOS data in the study. EUTS staff manually
cataloged all traffic within the study intersections for an hour and a half during the PM Peak travel
period. Highway Capacity Software (HCS) was used to calculate the overall intersection LOS from
the data collected. HCS also allows for corridor analysis based on LOS information collected at
various intersections.

VI. CMS METHODOLOGY

A CMS study completed by EUTS in the mid 1990s included only the Vanderburgh and Warrick
County portions of the EUTS Study Area. Figure 3 shows the existing LOS data for Vanderburgh
and Warrick Counties. Since data already exists for the Indiana portion, it was vital that the GPS
data collection begin in Henderson County, Kentucky. Some updates to the Indiana portion are
included with the first stage of this CMS Study, but as more and more data is collected, the study
will be revised to accurately represent current available data. The CMS development will be an
ongoing process as well with data updates being made at regular intervals to ensure that the most
accurate congestion data is available.






VII. CMS Data Analysis

As previously stated, the congestion analysis is a comparison of the actual field travel speed versus
the posted speed limit. The calculations to analyze the speed data gathered for the CMS study are
relatively simple, but time consuming. For this portion of the CMS analysis process, over 350
quarter mile segments were analyzed to obtain the GPS data presented in this study. To analyze the
data, all qualifying data, meaning the data was collected on appropriate days at appropriate times, is
manually sorted to AM and PM peak travel times. For this analysis, PM Peak was chosen since
data shows that overall there is more traffic during the PM Peak. Once the data has been verified
and split into appropriate peak travel times, each quarter mile segment can then been analyzed. For
each segment, all qualifying speed records are added, then divided by the total number of records to
arrive at the average speed for the segment. To calculate the speed ratio, the average speed is then
divided by the posted speed limit. The travel speed versus speed limit ratio is then used to map the
data along the various arterial corridors. For mapping purposes, the speed ratios were divided into
the following four groups: (see Table 2)

Table 2 — Travel Speed vs. Speed Limit Ratio Classifications

SPEED RATIO LEVEL OF CONGESTION
25% -49% Highly Congested
50% - 74% Moderately Congested
75% - 99% Slightly Congested
Over 100% No Congestion

Figures 4 and 5 demonstrate the congestion data collected thus far for the EUTS CMS Analysis.
Individual maps were prepared for Henderson County and Vanderburgh County to make the data
easier to view and understand.

A. HENDERSON COUNTY CMS
As Figure 4 shows, congestion is most prominent within the City of Henderson and along some of

the major corridors into the city. Several of the most congested corridors are discussed in more
detail.

1. US 60/Green Street Corridor

US 60/Green Street serves as a major east/west corridor through the city and county and serves as
an important link to both Union and Daviess Counties. As seen in Figure 4, some of the most
significant congestion in Henderson occurs along this corridor. The portion from the KY 425 By-
Pass to Wathen Lane is characterized by almost continuous congestion during the PM Peak travel
time. The corridor experiences significant commuter traffic each day and is highly commercialized
which results in a significant number of access points and it is burdened with many traffic signals
and which serve to slow commute travel times and promote congestion.

2. US 41Corridor

The US 41 corridor serves as the link between Henderson, KY and Evansville, IN. This highly
traveled corridor is home to significant commercial and service industry land uses as well as
several traffic signals and numerous curb cuts. As a result, the CMS data analysis shows the
portion of US 41 from the northern city limits to the US 60 interchange is heavily congested. The
portion of US 41 from KY 35 1/2™ Street to the KY 425 By-Pass is also slightly congested.



Planning Management

These strategies are related to zoning, land-use, and urban design techniques to avoid congestion by
integrating land-use planning, site planning, and landscaping within a transportation system.

Growth Management

Is defined as “the use of public policy to regulate the location, geographic patter, quality
and rate of growth of development.” Travel demand modeling provides valuable
information on traffic generation that could be used to implement controls over the land
development and its impact on the surrounding transportation network. A tool used for
growth management is site plan review and requirements in conjunction with required
traffic impact analysis for high-density multi-family, commercial or industrial development.

Access Management

Access management is the art of controlling space and design of driveways, medians, and
median openings, intersections, traffic signals, and freeway interchanges. Appropriate
access control can decrease the number of accidents and congestion. To have a successful
access management plan, both transportation planners and land use planners have to work
cooperatively. The benefits of access management are fewer conflict points, fewer crashes,
increased capacity, and shorter travel times.
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APPENDIX 2

Congestion Factors and Mitigation Actions

SOV Travel
SOV is the predominate mode of travel with the MPO area which is a major cause of congestion
and deteriorating air quality.
Action: TDM: Ridesharing, carpooling, vanpooling, bicycle, transit service,
flexible work hour program, compressed work week, parking management,
congestion pricing
TSM: Traffic signal improvement, intersection improvement, growth management,
access management, Intelligent Transportation System (ITS).

Traffic Signal Synchronization
Unsynchronized signals contribute to traffic congestion. Driver experience stops, stop-delays, and
longer travel time contributing to increased fuel consumption, congestion, and air pollution.
Action: TDM: N/A

TSM: Traffic signal improvements.

Bus Bays

Bus bays play an important part in reducing congestion on busy streets.

Action: TDM: N/A
TSM: Geometric design. Studies to determine possible addition bus bays where
applicable.

Access Management
Closely spaced driveways and drive too near intersection on arterial streets hamper traffic
movement causing congestion and air pollution.
Action: TDM: N/A
TSM: Geometric design, traffic signal improvements, intersection improvement,
parking management, growth management (subdivision regulations).

Intersections without Right Turn Channelization
Intersections that experience heavy right turn traffic movements without dedicated right turn lanes
contribute to congestion during peak hours.
Action: TDM: N/A
TSM: Geometric design (lane marking), traffic signal improvement, intersection
improvement.

School Zones on Major Arterials
The intent of the arterial street system is to emphasize mobility rather than land accessibility within
the urban area. Low driving speed limits in school zones on major arterials cause traffic delays and
congestion.
Action: TDM: N/A
TSM: Geometric design, traffic signal improvements, intersection improvements,
parking management, access management (designated crosswalks).
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Walkways
Walkways that are not properly maintained, that lack ADA accessibility ramps, and that do not
properly connect residential and commercial activity centers discourage potential users.
Action: TDM: Walkways
TSM: Traffic signal improvements, intersection improvements, growth
management, access management.

Bikeways
On street and off street bicycle facilities are necessary as an alternative mode of transportation to
alleviate congestion and enhance air quality.
Action: TDM: Bicycle routes.
TSM: Traffic signal improvements, intersection improvements, growth
management, access management.

Transit Service

Enhanced travel and headway times in the urban area can mitigate congestion and improve air

quality.

Action: TDM: Direct transit routes between activity centers and residential areas.
TSM: Growth management.

Speed Limit
Streets with higher functional classifications not posted with appropriate speed limits result in
speeding violations and inefficient traffic flow.
Action: TDM: N/A
TSM: Speed limit revisions.

Traffic Signs
Improper placement and lack of traffic signs showing directions at intersections hinder traffic flow.
Action: TDM: N/A

TSM: Intersection improvement.
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