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Executive Summary
The intersection of 47th Street with East Avenue is currently under all-way stop control. The Indiana
Harbor Belt (IHB) railroad tracks cross the south leg of East Avenue and the west leg of 47 th Street within
close proximity to the intersection. 47th Street is a minor arterial that carries approximately 18,100 daily
trips and East Avenue is a major collector that serves an industrial corridor and carries approximately
10,100 daily trips. During peak times as well as off peak, traffic constantly backs up for long distances
and these queues get longer when a train crosses the roads and all traffic is stopped. Based on the existing
traffic volumes and the requirements found in the Manual on Uniform Traffic Control Devices
(MUTCD), a traffic signal is warranted at this intersection. Since the intersection falls within multiple
jurisdictions and due to its proximity to the railroad crossings, the installation of such signal will require
close coordination with but not limited to the Illinois Commerce Commission (ICC), Illinois Department
of Transportation, Cook County Highway Department, Village of Brookfield and Village of La Grange
to ensure a safe and proper interconnect is provided. This location is similar to many others in District
One where a traffic signal is in close proximity to railroad crossings. Some of these existing locations in
fact carry more traffic and have more travel lanes..
Based on our observations and analyses, the intersection should be signalized providing pre signals on the
west and south legs of the intersection by guiding northbound and eastbound vehicles to stop before the
railroad tracks. In addition to the installation of a traffic signal, the frontage road located south of the
railroad tracks should be converted to one-way traffic from 47th Street to East Avenue. Furthermore, in
order to enhance traffic flow along 47th Street, the eastbound to northbound left-turn lane will be extended
west for approximately 75 feet. This will help accommodate the left-turning vehicles that under the
proposed plan will stop before the railroad tracks.
Based on the results of the traffic simulation and taking into account the proposed geometric
improvements, the intersection will operate much more efficiently and traffic queues will be normalized
after a train has crossed the roads within three full cycle lengths.

Introduction
This report summarizes the results and findings of a traffic signal justification evaluation conducted
by Kenig, Lindgren, O’Hara, Aboona, Inc. (KLOA, Inc.) for the intersection of 47th Street and
East Avenue in La Grange, Illinois. The intersection is currently under all-way stop control and
suffers from excessive delays and long queues particularly when a train crosses the south and west
legs of the intersection.

Existing Conditions
Existing transportation conditions in the vicinity of the site were documented based on a field visit
conducted by KLOA, Inc. As shown on Figure 1, land uses to the north are a mixture of industrial and
residential. The southwest quadrant of the intersection is occupied by the Sedgwick Park while the
southeast quadrant of the intersection is occupied by a stone quarry.

Below is a description of the two intersecting roadways.
47th Street is an east-west arterial that provides two lanes in each direction and carries an average
daily traffic (ADT) volume of 18,100 east of East Avenue and 12,100 west of East Avenue.
At its unsignalized all-way stop control intersection with East Avenue, 47th street is widened to
provide an exclusive left-turn lane, a through lane and an a combined through/right-turn lane on both
approaches. It should be noted that, due to the presence of the IHB railroad tracks, vehicles traveling
eastbound on 47th Street that desire to travel south on East Avenue can turn right before the
intersection via a slip road located approximately 230 feet west of the intersection. This slip road
also allows northbound to westbound left-turning vehicles on East Avenue to turn left before
reaching the railroad tracks. 47th Street has a posted speed limit of 35 mph and is under the
jurisdiction of the Illinois Department of Transportation (IDOT) west of East Avenue and Village of
Brookfield east of East Avenue.
East Avenue is a north-south minor arterial that in the vicinity of the site provides two lanes in each
direction with a posted speed limit of 40 mph. Exclusive left-turn lanes are provided on both
approaches of East Avenue at its unsignalized all-way stop controlled intersection with 47th Street.
East Avenue carries an approximate ADT of 10,100 vehicles. As previously mentioned, there is a
slip road that allows northbound to westbound left-turning vehicles on East Avenue to turn left
before reaching the railroad tracks. East Avenue is under the jurisdiction of IDOT south of 47th
Street and Cook County Highway Department (CCHD) north of 47th Street
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Existing Traffic Volumes
In order to determine current traffic conditions on the existing roadways, KLOA, Inc. conducted an
eight-hour manual traffic count at the intersection of 47th Street with East Avenue. The traffic
counts were conducted on Tuesday, September 29, 2009 from 6:00 to 10:00 A.M. and from 3:00 to
7:00 P.M. The traffic counts also distinguished between heavy vehicles and passenger vehicles.
The results of the traffic counts showed that the weekday morning peak hour of traffic occurred from
7:00 to 8:00 A.M. and the weekday evening peak hour occured from 4:15 to 5:15 P.M. Figure 2
illustrates the existing peak hour traffic volumes (inclusive of heavy vehicle traffic). Figure 2A
illustrates the heavy vehicle traffic volumes during the peak hours.
47th Street and East Avenue Intersection Characteristics
The intersection of 47th Street and East Avenue carry a substantial volume of traffic on all
approaches and the all-way stop control is not adequate to accommodate safely and efficiently the
existing traffic volumes as long queues and delays are experienced on all approaches during most of
the day. In addition, the IHB railroad tracks cross the west approach of 47th Street and the south
approach of East Avenue and when a train crosses the tracks, traffic congestion is exacerbated and
the queues and delays are magnified. Furthermore, the traffic queues that were increased when a
train crosses the roads are not normalized for a long period of time thus creating longer delays and
increasing driver frustration. The following is a summary of our observations based on our field
visit.
The IHB three railroad tracks cross 47th Street approximately 115 feet west of East Avenue
and East Avenue approximately 105 feet south of 47th Street.
Traffic backups for eastbound traffic during the A.M. and P.M. peak periods were regularly
between six to ten vehicles. However, when a train was crossing the tracks, these queues
were almost doubled (15 to 20 vehicles) and were not normalized for approximately
20 minutes after the gates went up.
Traffic backups for westbound traffic during the A.M. peak period were similar to the
eastbound backups. However, in the afternoon the backups were 10 to 15 vehicles. When a
train was crossing the tracks, these backups would double (20 to 30 vehicles) and were not
normalized for approximately 20 minutes after the gates went up.
Northbound traffic backups on East Avenue were regularly 20 vehicles during the afternoon.
When a train would cross the tracks, these backups would extend significantly extending for
almost 800 feet (30 to 35 vehicles).
Southbound traffic backups were generally shorter with an average backup of five to eight
vehicles.
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Based on our observations, three trains cross the roads during the morning period and five trains
during the evening period. The average down time for the gates was about four minutes and twenty
seconds during the morning period and five minutes during the evening period. Per the ICC data
base (2006), there are 50 trains per day with a maximum train speed of 25 mph.

It should be noted that there are other intersections in the Chicago metropolitan area similar to
47th Street and East Avenue in which a railroad track crosses two approaches. One is the
intersection of Irving Park Road (IL 19) and Wood Dale Road in Wood Dale, Illinois. Similar to the
intersection of 47th Street with East Avenue, there is a slip road that allows vehicles to make a rightturn maneuver without crossing the railroad tracks. IL 19 and Wood Dale Road carry an average
daily traffic (ADT) of 29,700 and 12,500, respectively. Both, IL 19 and Wood Dale Road, provide a
five-lane cross-section. The railroad tracks cross Wood Dale Road approximately 65 feet north of
its stop bar and Irving Park Road approximately 280 feet east of its stop bar. Given the short
distance between the Wood Dale Road stop bar and the railroad tracks, there is a pre signal for
southbound vehicles to direct them to stop before the tracks.
Another similar location is the intersection of North Avenue (IL 64) with Addison Road in
Villa Park, Illinois. North Avenue carries an ADT of approximately 45,500 vehicles and Addison
Road an ADT of approximately 13,000 vehicles. North Avenue at its intersection with Addison
Road provides dual left-turn lanes, three through lanes and an exclusive right-turn lane on the east
approach. The west approach provides dual left-turn lanes, two through lanes and a combined
through/right-turn lane. Addison Road at its intersection with North Avenue provides dual left-turn
lanes, a through lane and a combined through/right-turn lane on the south approach. The north
approach provides dual left-turn lanes, two through lanes and an exclusive right-turn lane. The
railroad tracks cross North Avenue approximately 205 feet west of its stop bar and Addison Road
approximately 65 feet south of its stop bar. Similar to the intersection of 47th Street with East
Avenue, there is a slip road that allows eastbound to southbound right-turning vehicles to make this
maneuver without crossing the railroad tracks. Given the short distance between the Addison Road
stop bar and the railroad tracks, there is a pre signal for northbound vehicles to direct them to stop
before the tracks. North Avenue at its intersection with Addison Road provides dual left-turn lanes,
three through lanes and an exclusive right-turn lane on the east approach. The west approach
provides dual left-turn lanes, two through lanes and a combined through/right-turn lane. The south
approach of Addison Road at its intersection with North Avenue provides dual left-turn lanes, a
through lane and a combined through/right-turn lane. The north approach provides dual left-turn
lanes, two through lanes and an exclusive right-turn lane.
The third similar location is the intersection of Palatine Road with Plum Grove Road in Palatine,
Illinois. Palatine Road carries an ADT of approximately 14,700 vehicles and Plum Grove Road
carries an ADT of approximately 6,000 vehicles on the north leg and 11,000 vehicles on the south
leg. Both, Palatine Road and Plum Grove Road, provide a three lane cross-section.
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All of these intersections carry more traffic and have either the same or more travel lanes than 47th
Street and East Avenue and are operating efficiently under traffic signal control. An aerial
photograph of these two intersections is included in the Appendix.

Accident Data
KLOA, Inc. also obtained accident data from IDOT for the intersection of 47th Street with
East Avenue. A review of the accident data indicates that the intersection experiences an average of
18 accidents per year. The majority of these accidents are angle collisions which are primarily due
to motorist confusion given multiple lanes and traffic congestion. As such, the provision of a traffic
signal will help mitigate this condition and enhance the efficiency and safety at the intersection of
47th Street with East Avenue.

Signal Warrant Analysis
The intersection of 47th Street with East Avenue was examined to determine if a traffic signal is
warranted under existing conditions. Installation of a traffic signal requires that one or more of
the nine signal warrants outlined in the Manual on Uniform Traffic Control Devices (MUTCD
2009) is met. Of these nine warrants that can be applied in establishing the justification for a
traffic signal, four were considered. These were the following:
Warrant 1, Eight-Hour Vehicular Volume
Warrant 2, Four-Hour Vehicular Volume
Warrant 3, Peak Hour
Warrant 9, Intersection Near a Grade Crossing
Warrant 1, Eight-Hour Vehicular Volume states that the minimum vehicular volume, Condition
A, is intended for application at locations where a large volume of intersecting traffic is the
principal reason to consider installing a traffic control signal. Given that both 47th Street
and East Avenue provide two or more lanes, the required vehicles per hour on the major street is
600 (total of both approaches) and the required vehicles per hour on the minor street (one
direction only) is 200. Table 1 shows the hourly volumes at the intersection of 47th Street and
East Avenue and whether the requirements for this warrant are satisfied or not.
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Table 1
WARRANT 1, EIGHT-HOUR VEHICULAR VOLUME (CONDITION A)
Time
47th Street Volume
East Avenue Volume
Warrant 1 Requirements
(Both Approaches)
(South Approach)
Satisfied
6:00 A.M.

746

327

Yes

7:00 A.M.

1366

527

Yes

8:00 A.M.

940

509

Yes

9:00 A.M.

711

378

Yes

3:00 P.M.

915

465

Yes

4:00 P.M.

1064

555

Yes

5:00 P.M.

1162

554

Yes

6:00 P.M.

847

454

Yes

As can be seen from Table 1, the eight hour volume warrant is met for the eight hours traffic
counts were conducted. As such, a traffic signal should be considered.
Warrant 2, Four-Hour is intended to be applied where the volume of intersecting traffic is the
principal reason to consider installing a traffic control signal. The need for a traffic control
signal shall be considered when for each of any four hours of an average day, the plotted points
representing the vehicles per hour on the major street (total of both approaches) and the
corresponding vehicles per hour on the higher volume minor street approach (one direction only)
all fall above the applicable curve on Figure 4C-1 for the existing combination of approach
lanes.
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As can be seen, the plotted points representing the vehicles per hour on the major street and the
minor street fall above the applicable curve (two or more lanes and two or more lanes) on
Figure 4C-1. As such, a traffic signal should be considered.
Warrant 3, Peak Hour is intended for use at a location where traffic conditions are such that for
a minimum of one hour of an average day, the minor street traffic suffers undue delay when
entering or crossing the major street. The need for a traffic control signal shall be considered
when the plotted point representing the vehicles per hour on the major street (total of both
approaches) and the corresponding vehicles per hour on the higher volume minor street approach
(one direction only) for one hour of an average day falls above the applicable curve in Figure
4C-3
for
the
existing
combination
of
approach
lanes.
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As can be seen, the plotted points representing the vehicles per hour on the major street and the
minor street fall above the applicable curve (2 or more lanes & 2 or more lanes) on Figure 4C-3.
As such, a traffic signal should be considered.
Warrant 9, Intersection Near a Grade Crossing is intended for use at a location where none of
the conditions described in the other eight warrants found in the MUTCD are met, but the
proximity to the intersection of a grade crossing on an intersection controlled by a STOP or
YIELD sign is the principal reason to consider installing a traffic control signal. The need for a
traffic signal shall be considered when both of the following criteria are met:
A.

A grade crossing exists on an approach controlled by a STOP or Yield sign and the center
of the track nearest the intersection is within 140 feet of the stop line or yield line on the
approach; and

B.

During the highest traffic volume hour during which rail traffic uses the crossing, the
plotted point representing the vehicles per hour on the major street (total of both
approaches) and the corresponding vehicles per hour on the minor-street approach that
crosses the track (one direction only, approaching the intersection) falls above the
applicable curve in Figure 4C-9 or 4C-10 for the existing combination of approach lanes
over the track and the distance D, which is the clear storage distance.

10

Data points for
A.M. and P.M.
exceed the graph’s
values

Given that the railroad tracks cross 47th Street and East Avenue 115 and 105 feet respectively
from their stop line and based on a review of the existing traffic volumes and the requirements
presented on Figure 4C-10, a traffic signal should be considered.
Based on the above, given that the four warrants that are applicable to this intersection are met
and given that traffic volumes in the area will most likely continue to increase, a traffic signal
should be installed.

Year 2030 Traffic Projections
The existing traffic volumes at the intersection of 47th Street with East Avenue were increased by
½ percent per year to reflect Year 2030 conditions in the area. This conservative growth factor
given the fully built and mature area will take into account normal regional growth and any other
developments in the surrounding area. Figure 3 shows the projected Year 2030 morning and
evening peak hour traffic volumes.

Traffic Simulation Analysis
In order to analyze how well the intersection of 47th Street with East Avenue will operate with
the installation of a traffic signal under existing conditions and Year 2030 future conditions, the
intersection and the railroad tracks were simulated using the Synchro/SimTraffic 7 software.
The traffic volumes, the number of trains and the duration of the trains crossing both roads was
entered into the model and analyzed. Based on numerous simulation runs, the traffic queues on
all approaches will be normalized within three to four minutes under existing conditions and
within four to five minutes under Year 2030 future conditions thus reducing the delays and
driver frustration currently experienced.
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Recommended Improvements
Based on the fact that a traffic signal is warranted at the intersection of 47th Street with East Avenue,
some geometric and traffic control modifications will be necessary. Below is a summary of these
modifications.
Installation of a temporary traffic signal.
Extension of the east to north exclusive left-turn lane to provide an additional 75 feet of storage
west of the railroad tracks.
Conversion of the slip road to only allow southeast bound traffic. This will shift the northbound
to westbound left turns to the signal potentially increasing the delays and queue lengths.
Provisions of pre signals for the eastbound and northbound traffic
Striping the west leg and the south leg between their stop bars and the tracks to prohibit stacking
of eastbound traffic east of the tracks and northbound traffic north of the tracks.
Operating the left-turn movements from all approaches under a protected phase only. This will
minimize the amount of track clearance needed and the potential for left-turn trap.
A preliminary geometric plan showing the proposed improvements is included in the Appendix.

Preliminary Cost Estimate
A preliminary cost estimate has been prepared for the proposed improvements at the intersection of 47th Street
and East Avenue. This estimate is preliminary in nature and is intended to provide the Village of La Grange
with an order of magnitude and does not include items such as right-of-way acquisition (if necessary), permit
fees, engineering fees, etc. It also assumes the need to install temporary signals at this time.
 Roadway Improvements:
 Temporary Traffic Signal:
 Interconnect to railroad crossing:
Total

$100,000 - $125,000
$100,000 - $150,000
$500,000 - $1,000,000
$700,000 - $1,275,000

It should be noted that the cost for the last item is only a ball park estimate and will be determined by the ICC
by the amount of track clearance time needed, maximum train speed, and number of tracks that need
equipment added to them. IHB will perform the construction in a force account basis (time and materials) and
is typically not bid out. The Village of La Grange may be able to apply for “Grade Crossing Protection
Funds” through the ICC. However, since 47th Street is under IDOT jurisdiction and the traffic signal would
have to be operated and maintained by IDOT, the possibility of securing these funds may be very low.
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Conclusion
The intersection of 47th Street with East Avenue carries a significant amount of traffic and its
existing traffic control (all-way stop) is not adequate to safely and efficiently handle the traffic
volumes. The long queues and delays that are experienced at this intersection are exacerbated
when a train crosses both roads and all traffic is stopped. Many of the accidents experienced at this
intersection are the result of driver frustration and confusion due to the long delays experienced
and the number of lanes on both roads. This situation is not unique and has been addressed at other
locations throughout the Chicago metropolitan area with the appropriate traffic control, signage and
striping (i.e., North Avenue with Addison Road in Villa Park, Illinois). Based on a review of the
existing traffic volumes and the requirements set forth in the MUTCD for traffic signals, a traffic
signal is warranted and should be installed.
In summary, based on the above and the results of the traffic simulation, the installation of a traffic
signal at the intersection of 47th Street with East Avenue will improve traffic conditions in the area
by controlling the flow of traffic and normalizing the queues of traffic that occur after a train crosses
the tracks in a more efficient manner. Furthermore, safety will be enhanced with the provision of
pre signals, protected left-turns and appropriate striping and signage.
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Appendix

Irving Park Road and Wood Dale Road in Wood Dale, Illinois

North Avenue and Addison Road in Villa Park, Illinois

Palatine Road and Plum Grove Road in Palatine, Illinois

