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Introduction

The immediate study area is located along Dan Jones Road (CR 800E) between US 36 and
the CSX railroad bridge, including the intersections of Dan Jones Road with US 36,
Weston Avenue, and Lowes Road / Hartford Drive. Refer to Figure 1 for a location map of
the study area. The Town of Avon retained the services of The Schneider Corporation to
undertake this traffic operations analysis in order to determine possible future
improvements to Dan Jones Road between US 36 and the CSX railroad bridge, as well as
determine the impact of a potential detour of SR 267 during the construction of a railroad
bridge in Year 2009.

I. Study Procedure

In order to analyze traffic operations in the study area, A.M. and P.M. peak hour
intersection turning movement traffic counts were recorded at each of the existing study
intersections on June 29, 2006 and July 20, 2006. Annual growth rates of 2% for Dan
Jones Road and 1% for US 36 were obtained from the draft Avon Thoroughfare Plan and
utilized to determine the future traffic volumes anticipated in 2009, the horizon year for this
study. Growth rates for the neighboring roads of SR 267 and CR 100 S were 1.5% and 3%,
respectively. Analysis was completed to predict the level of service for each of the study
intersections for both existing and future traffic volumes. In addition, analysis was
completed to evaluate traffic operations during a planned detour, which in Year 2009 will
close SR 267 between US 36 and CR 100 S for construction of a bridge over the CSX
railway. This study concludes with recommendations to improve existing traffic
congestion and mitigate potential future traffic issues.
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1. Existing Conditions

The study area is located in a commercial area in the heart of the Town of Avon. Fast-food
restaurants, convenience stores, and strip-malls exist along Dan Jones Road both north and
south of US 36.

Intersections

Dan Jones Road (CR 800E) at US 36

The intersection of Dan Jones Road and US 36 is a signalized intersection. The eastbound
and westbound approaches on US 36 both have a dedicated left turn lane, a dedicated right
turn lane, and two through lanes. The northbound and southbound approaches on Dan Jones
Road have a through lane, dedicated left turn lane and dedicated right turn lane. All
approach lanes are approximately 12 feet in width.

Dan Jones Road at Weston Avenue

The intersection of Dan Jones Road and Weston Avenue is unsignalized, with Weston
Avenue stopping for Dan Jones Road. The westbound approach serves as a right-in / right-
out entrance, while the eastbound approach is a single lane with full access. A northbound
dedicated left turn lane extends south from the intersection of US 36 and Dan Jones Road
through the intersection with Weston Avenue. The dedicated southbound right turn lane
extends from the intersection of Dan Jones Road and Lowes Road/Hartford Drive north to
UsS 36.

Dan Jones Road (CR 800E) at Lowes Road/Hartford Drive

The intersection of Dan Jones Road and Lowes Road/Hartford Drive is a signalized
intersection. Each approach to the intersection consists of a dedicated left turn lane and a
shared through/right turn lane, except for the southbound approach which has a through lane,
a dedicated left turn lanes, and a dedicated right turn lane. The northbound approach
experiences queues resulting from the intersection of Dan Jones Road and US 36 during peak
hours. This queue creates safety concerns for northbound vehicles traveling over the CSX
railroad bridge.

Il1l. Intersection VVolumes

Traffic counts for the intersections within the study area were obtained from 6:30 to 9:00 AM
and from 4:00 to 6:00 PM on June 29, 2006 and July 20, 2006. Peak hours were determined
for individual intersections; therefore, some variations in volume between intersections occur.

During the traffic counts, road construction was underway at the intersection of SR 267 and

CR 100S. The road construction had closed the eastbound approach during the June 29"
counts, while the westbound approach was closed during the July 20" counts. These two
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counts were combined and the data input into an INDOT approved estimating software, which
projected turning movement volumes at the intersection.

Traffic volumes for the intersections of SR 267 at US 36 and SR 267 at CR 100S were
adjusted to account for the planned detour during the construction of a bridge over the CSX
railways in Year 2009. These volumes were then assigned downstream to the study
intersections. To distribute the detour traffic, it was first assumed that 10% of the total SR
267 traffic volumes were local trips that would still occur during the detour. The remaining
traffic was distributed with 67% using the official detour of Dan Jones Road and 33% using
CR 625E as a local alternative detour. However, in certain situations, this distribution was
not utilized due to expected driver behavior. For example, the non-local 90% of
northbound right turns from SR 267 were all reassigned to northbound right turns at CR
100S since very few motorists would choose to utilize CR 625E as the detour route and add
three miles to their pre-detour travel. Table 1 summarizes the impact that the detour route
is projected to have on the intersection of US 36 and Dan Jones Road.

TABLE 1
DETOUR ROUTE IMPACT ON YEAR 2009 DAN JONES ROAD TRAFFIC
NB Left NB Thru NBRight EBRight WB Left
AM Added Volume 179 32 21 129 55
Percent Increase 104% 13% 13% 94% 43%
PM Added Volume 317 28 242 254 105
Percent Increase 113% 7% 148% 151% 41%

* Note that only movements affected by the detour route are shown, minimal impacts are expected for the
remaining movements.

A summary of the traffic volumes used for the analysis can be found in Appendix A of this
report.

V. Capacity Analysis

SYNCHRO 6 software was used to conduct capacity analyses for each study intersection.
This software is based on methodology outlined in the Highway Capacity Manual.? The
results from each analyzed intersection can be found in Appendix B.

Level of Service (LOS) is a letter designation that describes a range of operating conditions on
a street network. LOS for intersections ranges from A-F depending on the average vehicle
control delay in seconds. In general, a LOS C or better is acceptable for an intersection in a
rural setting. A LOS of D or better is acceptable for an urban setting.

Table 2 shows the breakdown of average control delay and LOS for signalized intersections.

These criteria were used to determine the existing and future expected operations of the study
area intersections, except for the intersection of Dan Jones Road and Weston Avenue.
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Table 3 shows the correlation between control delay and LOS for unsignalized intersections.
This was used to determine the existing and future expected level of service for the critical
movements at the intersection of Dan Jones Road and Weston Avenue.

TABLE 2
LEVEL OF SERVICE CRITERIA FOR SIGNALIZED INTERSECTIONS

10.0 or Less

>10.0-20.0

>20.0-35.0

> 35.0 - 55.0

>55.0-80.0
Greater than 80.0

Mmoo |m|>

TABLE 3
LEVEL OF SERVICE CRITERIA FOR UNSIGNALIZED INTERSECTIONS

10.0 or Less

>10.0-15.0

>15.0-25.0

>25.0-35.0

> 35.0 - 50.0
Greater than 50.0

Tmo|O|m|>

V. Findings

In order to provide progression along the US 36 corridor, INDOT has set longer cycle
lengths on the signalized intersections along US 36. Because of these longer cycle lengths,
delays are longer on the intersecting roadways. While longer cycle lengths are currently
necessary, INDOT has plans for the addition of a travel lane in each direction on US 36.
Until additional lanes are constructed along US 36, cycle lengths will remain longer and the
LOS of intersecting roadways will remain poor. However, once the improvements are
completed the cycle lengths could be shortened while still serving US 36 traffic
satisfactorily; this would decrease the delay experienced by intersecting roadway traffic.

Due to the longer cycle lengths, improving the LOS of turning movements was not the sole
factor involved in the recommendations. Other factors considered were the capacity of the
movements, existing and projected queue lengths and safety. Therefore, several
movements will continue to operate at LOS F after recommended improvements are made.
However, implementing the recommendations will improve safety and increase the
capacity of the intersection of US 36 and Dan Jones Road.
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The intersection of US 36 and Dan Jones Road operates unsatisfactorily in all study
scenarios, with the left and through movements on each approach experiencing high levels
of delay. As stated previously, this is mainly due to the extended cycle lengths along US
36, which are necessary to provide progression to through traffic. Overall, the intersections
of Weston Avenue and Lowes Road / Hartford Drive with Dan Jones Road operate
satisfactorily during all scenarios; however some individual movements experience lengthy
delays.

Table 4 shows a comparison between LOS at each study intersection under existing
conditions and anticipated future conditions for both the weekday AM and PM peak hours.
The scenarios are as follows:

e Year 2006 Existing Scenario
o Studies current traffic volumes with the current intersection geometries.
e Year 2009 Future Scenario
o Studies future traffic volumes with no improvements over current
intersection geometries.
e Year 2009 Future with Detour Scenario
o Studies future traffic volumes with added detour traffic from SR 267 on
existing geometry.
e Year 2009 Future with Improvements Scenario
o Studies future traffic with recommended improvements in place.
e Year 2009 Future Detour with Improvements Scenario
o Studies future traffic plus detour traffic with recommended improvements.
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Table 4
Peak Hour Operating Conditions
Dan Jones Road South Approach - Avon, Indiana
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V1. Recommendations

Based on the results of the traffic operational analysis, all three of the study intersections
operate with high levels of delay under existing traffic, and delays are projected to lengthen
in the future scenario. Every through and left turn movement at the intersection of US
36 and Dan Jones Road is projected to operate at LOS E or F during the PM peak hour
in the future scenario. At the intersection of Dan Jones Road and Weston Avenue only the
eastbound approach is expected to operate below satisfactory levels, with the shared lane
projected to operate at LOS F in the PM peak hour. At the intersection of Dan Jones Road
and Lowes Road / Hartford Drive both the eastbound and westbound PM peak hour left turn
movements are projected to operate at LOS E. Capacity improvements to Dan Jones Road at
US 36 are needed to accommodate the projected traffic volumes.

After reassigning additional traffic to Dan Jones Road due to the SR 267 detour in year 2009,
further impacts on traffic operations were noted. Delay for the PM peak hour northbound
left turn movement from Dan Jones Road to US 36 increased from 69.7 seconds to 611.0
seconds. Delay for the westbound left turn movement from US 36 to Dan Jones Road
increased from 171.2 seconds to 386.7 seconds in the PM peak hour. Additionally, the
future volumes plus detour traffic is expected to now exceed capacity for northbound traffic
on Dan Jones Road at the Lowes Road / Hartford Drive intersection.

Due to the long cycle length for the intersection of US 36 and Dan Jones Road, long delays
and poor LOS will continue. Improving the LOS to acceptable levels is not feasible without
decreasing the cycle length on US 36; however, in order to preserve progression along US
36, this option was not studied. For Dan Jones Road, recommended improvements are aimed
to reduce the long queue lengths which create a safety hazard for northbound traffic traveling
over the CSX bridge.

It is recommended to construct a new northbound right turn lane, and add an overlap
phase for northbound right turn traffic. The existing northbound right turn lane would
become a second through lane. The existing northbound right turn lane north of the
intersection would become a shared through/right turn lane. Some minor taper work may be
required where the current right turn lane ends north of US 36. This improvement is
projected to reduce delay for PM peak hour northbound through traffic from 124.9 seconds to
67.5 seconds, and reduce the queue length from 660 feet to 270 feet.

It is recommended to construct a raised median on Dan Jones Road from the Lowes
Road / Hartford Drive intersection to the US 36 intersection. A delay of 65.7 seconds is
projected for the PM peak hour eastbound movements at Weston Avenue, but limiting this
intersection to a right-in / right-out entrance will decrease delay to 10.8 seconds, improving
from LOS F to B. This will also improve the storage space for northbound Dan Jones Road
traffic. No other improvements are specifically required for the Weston Avenue intersection
or the Lowes Road / Hartford Drive intersection; however, to gain the maximum
improvement in queue length the second northbound through lane should extend from
US 36 through the Lowes Road / Hartford Drive intersection.
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It is also recommended to construct a new southbound right turn lane from Dan Jones
Road’s intersection with US 36 north to the first shopping center entrance. The current
southbound right turn lane would be reconfigured as a through lane, and the dedicated
southbound right turn lane south of the intersection of Dan Jones Road and US 36
would become a through/right lane. A drawing depicting the recommended lane
configurations and improvements is located in Appendix C.

The addition of detour traffic to the study area severely lengthens delays. If added to the
existing geometry, queue lengths would lengthen on northbound Dan Jones Road to the CSX
Railroad bridge more frequently, creating a significant safety problem. However, if the
previously mentioned improvements were constructed before the detour is in place, the added
traffic could be accommodated without an excessive increase in delay. To accomplish this,
it is recommended to reassign the northbound lanes of Dan Jones Road to a dedicated
left turn lane, a shared left-through lane, a dedicated through lane, and a dedicated
right turn lane during the detour. This recommendation would require only that pavement
markings be modified; no new pavement would be needed. The above lane assignment
would require the intersection to be “split-phased”, where the northbound direction of Dan
Jones Road would be given a green light, and then stopped while the southbound direction is
allowed to proceed. In addition, over 100 more westbound left turns are predicted when the
detour is in place, resulting in a delay of 386.7 seconds in the PM peak hour. To reduce this
delay to 181.0 seconds, it is proposed to add an additional 10 seconds of green time to the
westbound left turn arrow, and reduce the eastbound through movement green time to 50
seconds. This modification to the signal timing does not result in a change to the cycle
length, and therefore preserves progression along the US 36 corridor. Finally, the signal
timing of the Dan Jones Road and Lowes Road / Hartford Drive intersection should be
monitored during the detour to ensure traffic does not queue to the bridge and create safety
issues.

Although the study was completed when schools were not in session, the added traffic is
expected to have little impact to the recommendations. The PM peak hour results in the
longest delays, however the added school traffic will occur before the current PM peak hour.
This will elongate the time of congestion, but not add traffic to the projected peak hour
delays.

As detailed herein, the recommended improvements will provide additional capacity and
minimize safety issues, however will not improve operations to a satisfactory level at the US
36 and Dan Jones Road intersection. INDOT’s future plans to improve US 36 with
additional travel lanes need to occur in order to realize the maximum benefit in traffic
operations.
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VIl. Recommendations Summary

Dan Jones Road at US 36

e Extend the current northbound right turn lane on Dan Jones Road from Weston
Avenue southward to Lowes Road / Hartford Drive

e Construct a new northbound right turn lane on Dan Jones Road from US 36 to
Weston Avenue

e Construct a new southbound right turn lane on Dan Jones Road from US 36 to the
first shopping center entrance

e Add an overlap phase for northbound right turn traffic from Dan Jones Road to
US 36

e Construct a median on Dan Jones Road from US 36 to Lowes Road / Hartford
Drive

e Reconfigure the current northbound right turn lane north of US 36 to become a
through/right lane

e Reconfigure the current southbound right turn lane south of US 36 to become a
through/right lane

Dan Jones Road at US 36 (During Proposed Detour)
e Modify the pavement markings for northbound Dan Jones Road to consist of a
dedicated left turn lane, a shared left - through lane, a dedicated through lane, and a
dedicated right turn lane.

Dan Jones Road at Weston Avenue
e Extend the current northbound right turn lane on Dan Jones Road from Weston
Avenue southward to Lowes Road / Hartford Drive
e Construct a median on Dan Jones Road from US 36 to Lowes Road / Hartford
Drive

Dan Jones Road at Lowes Road / Hartford Drive
e Extend the current northbound right turn lane on Dan Jones Road from Weston
Avenue southward to Lowes Road / Hartford Drive
e Construct a median on Dan Jones Road from US 36 to Lowes Road / Hartford
Drive
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TRAFFIC VOLUMES
Dan Jones Road South Approach - Avon, Indiana
TRAFFIC VOLUMES
wB NB
Intersection Analysis Scenario Right Left Thru Right Left Thru Left

2006 Existing 73 1035 | 133 123 | 639 53 189 264 177 132 275 81

AM 2009 Future 75 1066 | 137 127 658 55 201 280 188 140 292 86

US 36 at 2009 Future With Detour 75 1066 | 265 182 658 55 380 | 303 203 140 292 86
Dan Jones Road 2006 Existing 155 | 1105 | 163 | 248 | 1287 | 172 285 | 395 167 202 351 184
PM 2009 Future 160 | 1138 | 168 | 256 | 1326 | 177 302 | 419 177 214 372 195
2009 Future With Detour 160 | 1138 | 422 361 | 1326 | 177 619 | 447 | 419 214 372 195
2006 Existing 137 | 1002 64 59 593 86 94 154 91 226 141 164
AM 2009 Future 141 | 1032 66 61 611 89 98 161 95 236 147 171
US 36 at SR 267 2009 Future With Detour 146 | 1075 7 6 619 230 10 16 10 325 15 215
2006 Existing 193 | 977 99 114 | 1214 | 335 182 277 94 233 305 209
PM 2009 Future 199 | 1007 | 102 117 | 1251 | 345 190 | 290 98 244 319 219
2009 Future With Detour 207 | 1071 10 12 1290 | 583 19 29 10 436 32 314

2006 Existing 5 27 9 35 11 28 5 302 58 42 290 3

AM 2009 Future 12 49 15 40 12 31 5 313 59 43 293 4

2009 Future With Detour 1 57 71 197 14 3 83 31 263 4 29 0

SR 267at CR 100 S 2006 Existing 17 36 12 90 35 112 5 382 36 50 395 6

PM 2009 Future 17 39 15 111 37 131 5 396 42 51 413 6

2009 Future With Detour 2 49 130 | 423 42 13 122 40 281 5) 41 1

2006 Existing 14 0 11 0 0 76 17 560 27 0 510 21

AM 2009 Future 14 0 11 0 0 78 18 594 29 0 541 22

Dan Jones Road at 2009 Future With Detour 14 0 11 0 0 78 18 826 29 0 724 22
Weston Avenue 2006 Existing 25 0 30 0 0 38 6 798 33 0 716 46
PM 2009 Future 26 0 31 0 0 39 6 847 35 0 760 49

2009 Future With Detour 26 0 &l 0 0 39 6 1434 | 35 0 1119 49

2006 Existing 31 2 17 61 5 11 34 562 47 24 482 27

AM 2009 Future 32 2 18 63 5 11 36 596 50 25 512 29

Dan Jones at Lowes 2009 Future With Detour 32 2 18 63 5 11 36 828 50 25 695 29
Road / Hartford Drive 2006 Existing 136 26 56 136 12 47 59 654 63 13 706 45
PM 2009 Future 140 27 58 140 12 48 63 694 67 14 749 48

2009 Future With Detour 140 27 58 140 12 48 63 1281 67 14 1108 48
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