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Executive Summary

Study Purpose and Scope

The purpose of this traffic impact study (TIS) is to evaluate the operational impacts of the proposed
development on the surrounding road network in Westfield, Indiana. The proposed development is
bounded by 156" Street to the north, 146" Street to the south, Ditch Road to the east and Towne Road
to the west. The study provides a summary of the traffic forecast and identifies the operational
impacts.

The scenarios examined in this study are as follows:

Scenario 1 — Year 2012 AM and PM peak hour traffic, with existing lane configurations.

o Scenario 2 — Year 2022 AM and PM peak hour traffic, with future lane configurations. This
scenario includes scheduled improvements to the study area roadways and intersections.

o Scenario 3 — Year 2022 AM and PM peak hour traffic, with the addition of the proposed
development traffic and proposed roadway lane configurations.

The year 2022 was assumed to be the year at which the development will be fully developed.
The study intersections are as follows:

156" Street & Towne Road
156™ Street & Ditch Road
151 Street & Towne Road
151% Street & Ditch Road
146" Street & Towne Road
146™ Street & Ditch Road
All development drives

0O 0O 0O O O O O

Background and Proposed Development Information

The Westfield Thoroughfare Plan was used to determine the classifications of the study area roadways.
The existing roadway conditions and land uses within the study area were also reviewed and
considered.

The proposed development is comprised of 274 acres in southwest Westfield, Indiana. It will consist
of a single family residential portion to the north and a multi-use portion to the south. The multi-use
portion will include multi-family residential, grocery store, pharmacy, restaurant, gas station, and
medical office land uses. The multi-use nature of this site plan necessitates internal and pass-by trip
reductions to be applied. In addition, internal trips between the north portion and the south portion
were considered during the assignment and distribution process.

Traffic Impact Study - Harmony Development, Westfield, Indiana
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Traffic Forecast

Traffic volumes have been forecasted by determining the base year (2012) traffic volumes using
existing traffic data provided by the City of Westfield supplemented by traffic counts performed by
American Structurepoint, Inc. A background traffic growth rate was then applied to obtain the 2022
traffic volumes, followed by adding in any new trips generated by the development to the 2022
background traffic.

Capacity Analysis

A capacity analysis has been performed at each of the study intersections for the above-mentioned
scenarios. To facilitate the analysis, Synchro (Version 8) was used to perform the capacity analysis at
signalized and stop-controlled intersections. ARCADY 8.0 was used to perform the capacity analysis
at roundabout intersections. An acceptable level of service (LOS) for this study was considered to be
LOS “D” or better at each of the study intersections.

Findings
This study has shown that all study intersections can operate at acceptable levels of service. The
following table summarizes what improvements, if any, are necessary.

. Improvements o

Intersection Needed? Description
156" & Towne No
156™ & Ditch No
151% & Towne No
151* & Ditch Yes Westbound exclusive right-turn lane or single lane roundabout.
146™ & Towne Yes Double lane roundabout.
146" & Ditch Yes Double lane roundabout as shown in design plans.
146" & Drive A N/A Right-in/Right-out Drive. Single lane approaches.
146™ & Drive B N/A Right-in/Right-out Drive. Single lane approaches.
Ditch & Drive C/1 N/A Double lane roundabout. Single lane entries except northbound.
& Somerville Northbound Ditch Road will have two lane entry.
151 & Drive D N/A Stop-controlled drive. Single lane approaches.
151* & Drive E N/A Stop-controlled drive. Single lane approaches.
151% & Drive F N/A Stop-controlled drive. Single lane approaches.
151* & Drive G N/A Single lane roundabout with two entry lanes along Drive 1.
156™ & Drive H N/A Stop-controlled drive. Single lane approaches.

Traffic Impact Study — Harmony Development, Westfield, Indiana
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Study Purpose and Scope

Study Purpose

The purpose of this traffic impact study (TIS) is to evaluate the operational impacts of a proposed
multi-use development to be located on a 274 acre site within the area bounded by 156" Street, Ditch
Road, 146™ Street, and Towne Road in the City of Westfield, Indiana. This study will determine the
effects of the proposed development on the adjacent roadway system and will provide necessary
recommendations.

Study Scope

To solidify the scope of this study, a traffic impact study scoping meeting was held between American
Structurepoint and the City of Westfield on February 7, 2012.

The study estimates the number of new trips that will be generated by the proposed Harmony
development and shows how these new trips are distributed to the surrounding public roadway system.
New trips are determined based on procedures set forth in the ITE Trip Generation Report’ . The
proposed development is to consist of multi-family residential, single family residential, grocery,
general retail, bank, restaurant, medical office, and pharmacy land uses.

The year 2022 was assumed to be the horizon year at which the development will be fully developed.
Year 2022 background traffic volumes were obtained by applying a growth rate of 2% per year to the
existing traffic volumes.

The study area is bounded by 146" Street to the south, 156™ Street to the north, Towne Road to the
west and Ditch Road to the east. Figure 1 shows the overall study area. The study intersections
include the following:

156™ Street & Towne Road

156™ Street & Ditch Road

151° Street & Towne Road

151% Street & Ditch Road

146™ Street & Towne Road

146™ Street & Ditch Road

One full access drive along 156" Street

Four full access drives along 151% Street

One full access drive on Ditch Road at Somerville Drive
Two full-access drives along 146™ Street

0O 0O 0O 0O 0O 0O 0O O O O©

Turning movement traffic counts at existing intersections and ADT counts along 151* Street were
either provided by the City of Westfield or obtained by American Structurepoint, Inc.

VITE, Trip Generation Report, 8" Edition. 2008.

Traffic Impact Study — Harmony Development, Westfield, Indiana
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Background Information

Existing Roadway Conditions within Study Area

o

146" Street: 146" Street is a 2-lane east-west facility. The speed limit within the vicinity of the

study area is posted at 50 mph. It is classified in the Westfield Thoroughfare Plan as a primary
arterial 2. 146" Street is planned to be a 4-lane roadway before the year 2022. Therefore,
scenarios 2 and 3 will include 146™ Street as a 4-lane roadway.

151 Street: 151% Street is a 2-lane east-west facility. The speed limit within the vicinity of the
study area is not posted. It is classified in the Westfield Thoroughfare Plan as a collector street.

156" Street: 156" Street is a 2-lane east-west facility. The speed limit within the vicinity of the
study area is posted at 50 mph. It is classified in the Westfield Thoroughfare Plan as a collector
street.

Towne Road: Towne Road is a 2-lane north-south facility. The speed limit within the vicinity
of the study area is posted at 45 mph. It is classified in the Westfield Thoroughfare Plan as a
primary arterial 2.

Ditch Road: Ditch Road is a 2-lane north-south facility. The speed limit within the vicinity of
the study area is posted at 40 mph south of 151% Street and 50 mph north of 151% Street. It is
classified in the Westfield Thoroughfare Plan as a primary arterial 2.

Existing Intersection Conditions within Study Area

O

146" Street & Towne Road: This intersection is currently an all-way stop controlled
intersection with one lane in each direction on all approaches. When 146™ Street is widened to
four-lanes, this intersection will become a roundabout. Therefore, scenario 2 and 3 will
analyze this intersection as a roundabout.

146" Street & Ditch Road: This intersection is currently an all-way stop controlled intersection
with one lane in each direction along all approaches. When 146™ Street is widened to four-
lanes, this intersection will become a roundabout. Therefore, scenario 2 and 3 will analyze this
intersection as a roundabout.

151% Street & Towne Road: This intersection is currently a two-way stop controlled
intersection with 151 Street stopping for Towne Road. Each approach has one lane in each
direction.

151% Street & Ditch Road: This intersection is currently a one-way stop controlled intersection
with 151 Street stopping for Ditch Road. Each approach has one lane in each direction.

156" Street & Towne Road: This intersection is currently a one-way stop controlled
intersection with 156" Street stopping for Ditch Road. Each approach has one lane in each
direction.

Traffic Impact Study — Harmony Development, Westfield, Indiana
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o 156™ Street & Ditch Road: This intersection is currently an all-way stop controlled intersection
with one lane in each direction on all approaches.

Existing Land Use within Study Area

The areas near the proposed Harmony development consist primarily of single family homes or
agricultural land.

Future Roadway Improvements

Hamilton County is planning to upgrade 146™ Street to a limited access 4-lane divided roadway within
the vicinity of the site. This improvement will include roundabout intersections at 146" Street &
Towne Road and 146™ Street & Ditch Road. In addition, two frontage roads will be constructed on
either side of proposed 146" Street. Since 146™ Street is to be a limited access roadway, these frontage
roads will provide access to drives along 146" Street.

This improvement is expected to be completed before the year 2022. Therefore, this improvement was
considered in Scenario 2 and Scenario 3 of this analysis. New traffic volumes from the proposed
development were distributed based on the new 146" Street configuration and intersection capacity
analysis was based on the proposed intersection conditions. Specific geometry for 146" Street & Ditch
Road was provided by RW Armstrong.

In addition, US 31 is currently being upgraded to freeway standards through Hamilton County. With
this project, some roads that currently have direct access to US 31 will no longer have access. For
instance, 156" Street currently has direct access to US 31 but will not have an interchange when US 31
is upgraded to freeway standards. Therefore, future interchange locations were taken into
consideration when determining trip distribution.

Proposed Development

The proposed development is to be located on a 274-acre site which is bounded by 146" Street, 156"
Street, Towne Road, and Ditch Road. The proposed development will consist of a multi-use section
and a single family residential section, as shown in Figure 2. In this figure, the yellow and light pink
is the single family residential area, and the red is the multi-use section. The single family residential
section will consist of 708 lots and the multi-use section will consist of a grocery store, inline retail,
two banks, three sit down restaurants, a pharmacy, a medical office building, and 250 multi-use family
dwelling units. A further breakdown of land uses is shown in the Trip Generation section of this
report.

Multiple access points have been identified for the proposed Harmony development. All proposed
access drives will be full access drives with the exception of the drives along 146" Street which will be
right-in/right-out only drives. The access drives are shown and labeled on Figure 2.

Traffic Impact Study — Harmony Development, Westfield, Indiana
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Traffic Forecast

Traffic has been forecasted by determining the base year (2012) traffic volumes using existing traffic
data provided by the City of Westfield or collected by American Structurepoint, Inc., then applying a
background traffic growth rate to obtain the 2022 traffic volumes, and finally adding in any new trips
generated by the development to the 2022 background traffic. The following sections of the report
provide greater detail of these steps.

Existing Traffic Data

Manual turning movement counts were provided by the City of Westfield for the intersections of 146"
Street & Towne Road and 146" Street & Ditch Road. The remaining turning movement counts were
obtained by American Structurepoint, Inc. in January 2012. In addition, the City of Westfield provided
24-hour average daily traffic (ADT) counts for 15 1* Street between Towne Road and Ditch Road. The
ADT counts were obtained in September 2011. Counts obtained in 2011 were assumed to be existing
traffic volumes.

Figure 3 shows the 2012 existing traffic volumes. The raw data for the traffic counts are provided in
Appendix A of this report.

Traffic Impact Study — Harmony Development, Westfield, Indiana
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Background Traffic Growth

It has been assumed the site will be fully developed by the year 2022; therefore, the year 2022 was
chosen as the horizon year. In order to estimate the existing traffic volumes that will be present on the
study area roadways for the year 2022, the background traffic growth must be determined.

Background traffic growth refers to the growth of traffic volumes that occur over time due to
influences outside of the study area. These influences can range from transportation improvements to
the status of the economy. Typically, the background traffic growth rate is determined by comparing
historic traffic counts with current traffic counts.

In order to determine the background traffic growth rate, various sources of data were consulted.
INDOT historic traffic data, Hamilton County historic traffic data, the projected volumes from a
current impact fee study (provided by HNTB), and a previous INDOT study performed in the area
were all used to help determine the background growth rate. A background growth rate of 2% per year
was chosen. This growth rate is consistent with the projections from HNTB, which accounts for
growth within the study area. This growth rate is also consistent with the previous INDOT report2.
This study analyzed SR 32 through the City of Westfield which is directly to the north of the proposed
site. The INDOT study used growth rates ranging from 1.4% per year to 2.7% per year.

It should also be noted that this growth rate was applied in a linear manner, as opposed to
compounded. Linear growth is growth that occurs at a constant amount per year, as opposed to an
exponentially growing amount added each year (compound growth).

Trip Generation

The Institute of Transportation Engineers (ITE) Trip Generation Report, 8" Edition was used to
calculate the generated trips for the proposed development. Table 1 contains the number of AM peak
and PM peak trips that would be generated by each specific land use within the proposed Harmony
development.

Internal Trips

Internal trips are trips which have origins and destinations within a development, but never actually
travel on the public roadway system. For instance, a trip may begin at a pharmacy and end at a bank,
both of which are located within the same development, and would not travel on external roads. For
this proposed development, internal trips will occur between the land uses within the multi-use portion
of the proposed development since they are all connected via internal roads. Procedures outlined in the
ITE Trip Generation Handbook were used to estimate the number of internal trips that will occur
within the proposed multi-use development. The internal trips are shown in Table 2.

Pass-By Trips

Pass-by trips consist of those that are an intermediate stop en route from a trip origin to a trip
destination. For example, on the way home (destination) from work (origin), many people stop along

2 Project Summary for SR 32 from US 31 to SR 38 in Hamilton County, INDOT. April 2008

Traffic Impact Study — Harmony Development, Westfield, Indiana
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their route to get fuel (intermediate stop). This is not a new trip for the overall area but does change the
travel pattern of the individual vehicles that were already present.

The ITE Trip Generation Handbook provides estimated pass-by trip percentages for each retail land
use and was used to determine the appropriate pass-by percentages for the proposed development.
These percentages were applied to the generated traffic volumes and the non pass-by trips represent the
new trips added to the roadway system by the proposed development. The pass-by trip reductions are
shown in Table 1.

Table 1 — Trip Generation for Proposed Land Uses

Land Use % | Size | AMEnter | AMExit | PMEnter | PM Exit
Multi-Family 220 250 DU 25 101 101 54
Internal 16 13 54 40
External 9 88 47 14
Grocery | 850 | 68000sF 149 95 364 350
Internal 37 37 56 63
External 112 58 308 287
Pass-By (36%) 40 21 111 103
Non Pass-By 72 37 197 184
Retail ' 820 l 22,000 SF 38 25 113 118
Internal 10 10 18 21
External 28 15 95 97
Pass-By (61%) 17 9 58 59
Non Pass-By 11 6 37 38
Bank | 912 | g400sF 9 7 21 18
Internal 4 3 7 6
External 5 4 14 12
Pass-By (47%) 2 2 7
Non Pass-By 3 2 7
Restaurant l 932 I 16,600 SF 99 92 109 76
Internal 35 36 34 27
External 64 56 75 49
Pass-By (43%) 28 24 32 21
Non Pass-By 36 32 43 28
Pharmacy | 881 | 15,500 SF 23 18 80 80
Internal 8 7 25 28
External 15 11 55 52
Pass-By (49%) 7 5 27 25
Non Pass-By 8 6 28 27
Continued on Next Page

Traffic Impact Study — Harmony Development, Westfield, Indiana
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Continued from Previous Page

Land Use (I:'(I)‘(Iiﬂe Size AM Enter | AM Exit | PM Enter | PM Exit

Medical Office 720 40,000 SF 73 19 37 101
Internal 8 8 16 16

External 65 11 21 85

Single Family 210 708 DU 126 379 386 226
Fast Food Restaurant 934 4,500 SF 113 109 79 73
Internal 16 15 19 20

External 97 94 60 53

Pass-By (AM: 49%, PM: 50%) 48 46 30 27

Non Pass-By 49 43 30 26

gt:;sr eStatlon w/Convenience 853 3,000 SF 66 66 90 %9
Internal 15 16 20 19

External 51 50 70 70

Pass-By (AM: 63%, PM: 66%) 32 32 46 46

Non Pass-By 19 18 24 24
Total New Trips 398 627 820 658
Total Pass-By Trips 174 139 311 287

Trip Distribution and Traffic Assignment

The existing land uses and transportation system were taken into account when determining where to
distribute the newly generated trips. In addition to the land uses and transportation system, the existing
traffic volumes were used to determine the percentage of traffic that would use each route. The
computer software program TRAFFIX was used to help facilitate the assignment and distribution.
Figure 4 shows the overall trip distribution amounts. It should be noted that Figure 4 represents a

combination of assignment and distribution percentages.

Different distribution percentages were

assumed for each type of land use. For example, distribution percentages for retail land uses differed
from distribution percentages for residential land uses. Additional figures in Appendix C show the
distribution percentages for each land use type.

Traffic Impact Study — Harmony Development, Westfield, Indiana
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Capacity Analysis

A capacity analysis has been performed for each study intersection and each study scenario based on
the methodology outlined in the Highway Capacity Manual (TRB 2010). The standard parameter used
to evaluate traffic operating conditions is referred to as the level-of-service (LOS). There are six LOS
(A through F), which relate to driving conditions from best to worst, respectively. LOS for both
signalized and unsignalized intersections are defined in terms of control delay per vehicle, which is a
direct correlation to driver discomfort, frustration, fuel consumption, and lost travel time. Table 2
provides the LOS criteria as defined in the Highway Capacity Manual. To facilitate the analysis,
Synchro and SimTraffic (Version 8) were used to perform the capacity analysis at signalized and stop-
controlled intersections and driveways. ARCADY 8.0 was used to perform the capacity analysis at
roundabout intersections. The output from Synchro and ARCADY includes the average vehicle
control delay, LOS, average queue length, and 95t percentile (or maximum) queue length.

Table 2 — Level of Service Criteria for Signalized and Unsignalized Intersections

Control Delay Per Vehicle (second)
LOS Signalized Intersection Rougtril:ll;g:l?tl }Z:ifsli tion

A <10 <10

B > 10 and <20 >10and <15
C >20and <35 >15and <25
D > 35 and <55 >25and <35
E >55and <80 >35and £50
F > 80 > 50

The capacity analysis has been performed at the study intersections for each of the study scenarios
summarized in Table 3. Appendix B provides the software output from the capacity analysis.

Table 3 — Study Scenarios

Scenario Year Analysis Hours Harmony Volumes
1 2012 AM & PM Peak Not Included
2022 AM & PM Peak Not Included
3 2022 AM & PM Peak Included

Traffic Impact Study — Harmony Development, Westfield, Indiana
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Lane Configurations

During the capacity analysis, the proposed year 2022 intersection lane configurations were developed
based upon the Harmony development and the intersection improvements required to achieve an
acceptable LOS (LOS “D” or better) for each of the study intersections.

The existing traffic data, the traffic forecast for the year 2022, and the existing intersection lane
configurations were used as the input for the capacity analysis. During the capacity analysis, the
proposed year 2022 intersection lane configurations were developed based upon current plans for 146"
Street and the intersection improvements required to achieve an acceptable LOS (LOS “D” or better)
for each of the study intersections.

Level of Service and Delay Results

Table 4 shows the intersection of 156™ Street & Towne Road will continue to operate at an acceptable
LOS in the year 2022 with the existing intersection lane configurations and control. The City of
Westfield also requested a roundabout analysis at this location. Table 4 shows that a one-lane
roundabout would also operate above an acceptable level of service in the year 2022.

Table 4 — Summary of Capacity Analysis for 156™ Street & Towne Road

AM Peak PM Peak
Scenarios A;ael:: s Los#* | Ave Delay | .. | Avg. Delay
(sec/veh)** (sec/veh)**
1 2012 B 10.3 A 9.7
2 2022 B 10.8 B 10.1
3A* 2022 B 11.3 B 10.4
IB* 2022 A 4.1 A 4.1

*3A refers to the existing intersection conditions and 3B refers to roundabout intersection conditions.
**Represents the worst approach at the infersection.

Traffic Impact Study — Harmony Development, Westfield, Indiana
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Table 5 shows the intersection of 156™ Street & Ditch Road will continue to operate at an acceptable
LOS in the year 2022 with the existing intersection lane configurations and control. The City of
Westfield also requested a roundabout analysis at this location. Table 5 shows that a one-lane
roundabout would also operate above an acceptable level of service in the year 2022.

Table 5 — Summary of Capacity Analysis for 151% Street & Ditch Road

AM Peak PM Peak
Scenarios Analysis Ave. Del Ave. Del
Year vg. Delay vg. Delay
LOS (sec/veh) LOS (sec/veh)
1 2012 A 8.6 A 8.3
2 2022 A 9.2 A 8.7
3A* 2022 B 10.5 B 10.7
3B* 2022 A 4.5 A 4.6

*3A refers to the existing intersection conditions and 3B refers to roundabout intersection conditions.

Table 6 shows the intersection of 151 Street & Towne Road will continue to operate at an acceptable
LOS in the year 2022 with the existing intersection lane configurations and control.

Table 6 — Summary of Capacity Analysis for 151% Street & Towne Road

AM Peak PM Peak
Scenarios Analysis Ave. Del Avs. Del
Year N vg. Delay N vg. Delay
LOS (sec/veh)* LOS (sec/veh)*
1 2012 B 10.0 B 10.1
2 2022 B 10.5 B 10.5
3 2022 B 11.8 B 11.8

*Represents the worst approach at the intersection.

Table 7 shows the intersection of 151% Street & Ditch Road will continue to operate at an acceptable

LOS for scenario 2 with the existing intersection lane configurations and control. Scenarios 1 and 2
represent existing intersection conditions. For scenario 3, 151% Street will be realigned just north of
the existing intersection to align with the existing drive on the east side of Ditch Road. In scenario 3,
the eastbound approach will operate below acceptable levels of service with the proposed intersection
conditions. The proposed intersection conditions include existing lane configurations along Ditch
Road and the westbound approach. The eastbound approach of 151% Street should consist of two exit
lanes and one entry lane. Scenario 3B shows that if a roundabout is installed at this intersection, a
level of service “A” can be achieved during both the AM and PM peak hours.

Traffic Impact Study — Harmony Development, Westfield, Indiana
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Table 7 — Summary of Capacity Analysis for 151% Street & Ditch Road

AM Peak PM Peak
Scenarios Analysis Avs. Del Ave. Del

Year 5 vg. Delay " vg. Delay
LOS (sec/veh)* LOS (sec/veh)*

1 2012 B 10.6 A 94

2 2022 B 11.2 A 9.6

JAH* 2022 E 43.5 C 25.0

3B** 2022 A 5.5 A 7.4

*Represents the worst approach at the intersection.
**34 refers to the existing intersection conditions and 3B refers to roundabout intersection conditions.

Table 8 shows the intersection of 146™ Street & Towne Road will continue to operate at an acceptable
LOS in the year 2022 with the proposed intersection lane configurations and control. Scenario I
represents existing intersection conditions. Scenarios 2 and 3 represent the proposed intersection
conditions. These intersection conditions include a two-lane roundabout with two-lane entries on each
approach. The northbound and southbound approaches will flare from a single lane to a double lane
entry.

Table 8 — Summary of Capacity Analysis for 146" Street & Towne Road

AM Peak PM Peak
Scenarios Analysis Ave. Del Ave. Del
Year vg. Delay vg. Delay
LOS (sec/veh) LOS (sec/veh)
2012 B 11.1 C 15.3
2022 A 2.1 A 23
3 2022 A 2.3 A 2.6

Table 9 shows the intersection of 146™ Street & Ditch Road will continue to operate at an acceptable
LOS in the year 2022 with the proposed intersection conditions. Scenario 1 represents existing
intersection conditions. Scenarios 2 and 3 represent the proposed intersection conditions as provided
by RW Armstrong. These intersection conditions include a two-lane roundabout with two-lane entries
on each approach. The northbound and southbound approaches will flare from a single lane to a double
lane entry.

Traffic Impact Study — Harmony Development, Westfield, Indiana
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Table 9 — Summary of Capacity Analysis for 146™ Street & Ditch Road

AM Peak PM Peak
Scenarios Analysis Avs. Del Avg. Del
Year LOS g. Delay LOS vg. Delay
(sec/veh) (sec/veh)
2012 C 17.2 D 34.4
2022 A 2.5 A 2.6
3 2022 A 3.6 A 3.9

Table 10 shows the intersection of 146™ Street & Drive A will operate at an acceptable LOS in the
year 2022 with the proposed intersection conditions. The proposed intersection conditions consist of a
right-in/right-out stop-sign controlled intersection with the southbound approach stopping for the
westbound approach. The drive will consist of one entry lane and one right-turn only exit lane. 146"
Street will consist of two through lanes in the eastbound direction, and one through lane and one

through/right shared lane in the westbound direction.

Table 10 — Summary of Capacity Analysis for 146™ Street & Drive A

AM Peak PM Peak
Scenarios Analysis Ave. Del Ave. Del
Year | pos+ | ©VE UeHY | pogx | OVE VEAY
(sec/veh)* (sec/veh)*
3 2022 A 9.5 B 10.8

*Represents the worst approach at the intersection.

Table 11 shows the intersection of 146™ Street & Drive B will operate at an acceptable LOS in the
year 2022 with the proposed intersection conditions. The proposed intersection conditions consist of a
right-in/right-out stop-sign controlled intersection with the northbound approach stopping for the
eastbound approach. The drive will consist of one entry lane and one right-turn only exit lane. 146'
Street will consist of one through lane and one through/right shared lane in the eastbound direction,

and two through lanes in the westbound direction.

Table 11 — Summary of Capacity Analysis for 146" Street & Drive B

AM Peak PM Peak
Scenarios Analysis Ave. Del Ave. Del
Year | pos+ | VB CC0Y | g« | 2VE Y
(sec/veh)* (sec/veh)*
3 2022 A 93 B 10.2

*Represents the worst approach at the intersection.

Traffic Impact Study — Harmony Development, Westfield, Indiana
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Table 12 shows the intersection of 146™ Street & Drive C/I & Somerville Drive will operate at an
acceptable LOS in the year 2022 with the proposed intersection conditions. The proposed intersection
conditions consist of a 5-legged roundabout intersection. The southbound, westbound, north-
eastbound, and south-eastbound approaches will consist of a single entry lane and a single exit lane.
Due to the high number of northbound left-turning vehicles during the PM peak hour, the northbound
approach should consist of a two-lane entry and a single lane exit. This entry should consist of an
exclusive left-turn lane and a shared through/right-turn lane.

Table 12 — Summary of Capacity Analysis for Ditch Road & Drive C/I & Somerville Drive

AM Peak PM Peak
Scenarios Analysis Avse. Del Ave. Del
Year LOS vg. Delay LOS vg. Delay
(sec/veh) (sec/veh)
3 2022 A 9.37 A 5.43

Table 13 shows the intersection of 151% Street & Drive D will operate at an acceptable LOS in the
year 2022 with the proposed intersection conditions. The proposed intersection conditions include a
stop controlled intersection with the northbound approach (Drive D) stopping for the eastbound and
westbound approaches (151% Street). Each approach will consist of one lane in each direction.

Table 13 — Summary of Capacity Analysis for 151 Street & Drive D

AM Peak PM Peak
Scenarios Analysis Avs. Del Ave. Del
Year N vg. Delay N vg. Delay
LOS (sec/veh)* LOS (sec/veh)*
3 2022 A 93 A 9.1

*Represents the worst approach at the intersection.

Table 14 shows the intersection of 151% Street & Drive E will operate at an acceptable LOS in the year
2022 with the proposed intersection conditions. The proposed intersection conditions include a stop
controlled intersection with the northbound and southbound approaches (Drive E) stopping for the
eastbound and westbound approaches (151* Street). Each approach will consist of one lane in each

direction.

Table 14 — Summary of Capacity Analysis for 151* Street & Drive E

AM Peak PM Peak
S . Analysis
cenarios Year LOS* Avg. Delay LOS* Avg. Delay
(sec/veh)* (sec/veh)*
3 2022 B 10.8 B 11.9

*Represents the worst approach at the intersection.

Traffic Impact Study — Harmony Development, Westfield, Indiana
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Table 15 shows the intersection of 151% Street & Drive F will operate at an acceptable LOS in the year
2022 with the proposed intersection conditions. The proposed intersection conditions include a stop
controlled intersection with the southbound approach (Drive F) stopping for the eastbound and
westbound approaches (151 Street). Each approach will consist of one lane in each direction.

Table 15 — Summary of Capacity Analysis for 151° Street & Drive F

AM Peak PM Peak
Scenarios Analysis Avg. Delay Avg. Delay
Year % : * :
LOS (sec/veh)* LOS (sec/veh)*
3 2022 A 9.4 A 9.9

*Represents the worst approach at the intersection.

Table 16 shows the intersection of 151% Street & Drive G will operate at an acceptable LOS in the
year 2022 with the proposed intersection conditions. The proposed intersection conditions include a
stop controlled intersection with the southbound approach (Drive G) stopping for the eastbound and
westbound approaches (151% Street). Each approach will consist of one lane in each direction.

Table 16 — Summary of Capacity Analysis for 151% Street & Drive G

AM Peak PM Peak
Scenarios | AnAYSiS Avg. Dela Avg. Dela
Year LOS* g Y | LOS* g Y
(sec/veh)* (sec/veh)*

3 2022 A 9.6 B 10.0

*Represents the worst approach at the intersection.

Table 17 shows the intersection of 151% Street & Drive H will operate at an acceptable LOS in the
year 2022 with the proposed intersection conditions. The proposed intersection conditions include a
stop controlled intersection with the northbound approach (Drive H) stopping for the eastbound and
westbound approaches (156 Street). Each approach will consist of one lane in each direction.

Table 17 — Summary of Capacity Analysis for 151° Street & Drive H

AM Peak PM Peak
Scenarios Analysis Ave. Del Ave. Del
Year | pog | V& “¢8Y | pogx | V8 OBy
(sec/veh)* (sec/veh)*
3 2022 A 9.0 A 9.4

*Represents the worst approach at the intersection.

Traffic Impact Study — Harmony Development, Westfield, Indiana
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Findings

The capacity analysis has shown that all study intersections can achieve acceptable levels of service for
all three study scenarios with the proposed intersection conditions. The proposed intersection
conditions are described below.

156" Street & Towne Road — This intersection will operate above acceptable levels of service during
the AM and PM peak hours for all scenarios with either existing intersection conditions or with a
single lane roundabout.

156" Street & Ditch Road — This intersection will operate above acceptable levels of service during the
AM and PM peak hours for all scenarios with either existing intersection conditions or with a single
lane roundabout.

151°" Street & Towne Road — This intersection will operate above acceptable levels of service during
the AM and PM peak hours for all scenarios with existing intersection conditions.

151° Street & Ditch Road — This intersection will operate above acceptable levels of service during the
PM peak hour for all scenarios with proposed intersection conditions; however, the eastbound
approach will operate below acceptable levels of service for Scenario 3 during the AM peak hour. The
proposed intersection conditions should include one of the following two options:

e Two-way stop controlled with 151 stopping for Ditch: 151 Street should be realigned with
the drive to the east and eastbound 151* Street approach should consist of two eastbound lanes
and one westbound lane. For this intersection condition, the eastbound approach will
experience delays amounting to a LOS E during the AM peak hour.

e Roundabout: This intersection should be a single-lane roundabout and all approaches should
consist of a single entry and exit lane.

146" Street & Towne Road — This intersection will operate above acceptable levels of service during
the AM and PM peak hours for all scenarios with proposed intersection conditions:

e Double lane roundabout.

e Two-lane entries on all approaches.

146" Street & Ditch Road — This intersection will operate above acceptable levels of service during the
AM and PM peak hours for all scenarios with proposed intersection conditions:

e Double lane roundabout.

e Two-lane entries on all approaches.

146™ Street & Drive A— This intersection will operate above acceptable levels of service during the
AM and PM peak hours for Scenario 3 with proposed intersection conditions:
¢ Right-in/Right-out intersection.
e Drive A to consist of one entry lane and one exit lane.
146" Street to be constructed as planned.

Traffic Impact Study —~ Harmony Development, Westfield, Indiana
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146™ Street & Drive B — This intersection will operate above acceptable levels of service during the
AM and PM peak hours for Scenario 3 with proposed intersection conditions:
e Right-in/Right-out intersection.
e Drive B to consist of one entry lane and one exit lane.
146" Street to be constructed as planned.

Ditch Road & Drive C/I & Somerville Road — This intersection will operate above acceptable levels of
service during the AM and PM peak hours for Scenario 3 with proposed intersection conditions:

¢ Double lane roundabout.

e Northbound Ditch Road to consist of one two entry lanes and one exit lane.

e All remaining approaches to consist of one entry lane and one exit lane.

151°" Street & Drive D — This intersection will operate above acceptable levels of service during the
AM and PM peak hours for Scenario 3 with proposed intersection conditions:

e Stop controlled T-intersection with Drive D stopping for 151* Street.

e All approaches consisting of one lane in each direction.

151°" Street & Drive E — This intersection will operate above acceptable levels of service during the
AM and PM peak hours for Scenario 3 with proposed intersection conditions:

e Stop controlled intersection with Drive E stopping for 151% Street.

e All approaches consisting of one lane in each direction.

151 Street & Drive F — This intersection will operate above acceptable levels of service during the
AM and PM peak hours for Scenario 3 with proposed intersection conditions:

e Stop controlled T-intersection with Drive F stopping for 151 Street.

e All approaches consisting of one lane in each direction.

151 Street & Drive G — This intersection will operate above acceptable levels of service during the
AM and PM peak hours for Scenario 3 with proposed intersection conditions:

e Stop controlled T-intersection with Drive G stopping for 151 Street.

e All approaches consisting of one lane in each direction.

156™ Street & Drive H — This intersection will operate above acceptable levels of service during the
AM and PM peak hours for Scenario 3 with proposed intersection conditions:

e Stop controlled T-intersection with Drive H stopping for 156" Street.

e All approaches consisting of one lane in each direction.

Traffic Impact Study — Harmony Development, Westfield, Indiana
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Appendices
Appendix A — Existing Traffic Counts
Appendix B — Capacity Analysis Output
Appendix C — Trip Distribution Figures
Appendix D — Meeting Notes
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Appendix A
Existing Traffic Counts
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TRAFFIC VOLUMES

INTERSECTION: Ditch Road & 156th Street BASE YEAR 0
FORECAST YEAR 0
GROWTH RATE (%) 0
DATE 1/25/2012 3pm-6pm
VEHICLES - TOTAL SEE TO RIGHT FOR TRUCKS AND PASSENGER VEHICLES SUBTOTAL
NB SB EB WB
Ditch Road Ditch Road 156th Street 156th Street
LEFT THRU | RIGHT | LEFT THRU | RIGHT | LEFT THRU RIGHT LEFT THRU | RIGHT
TIME INTERVAL ] HOUR
BEGIN ﬁ t ‘ B l J J - ‘, r L t TOTAL | TOTAL
12:00PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:15PM 0 0 [ 0 0 0 0 0 0 0 0 0 0 0
12:30PM 0 0 0 0 0 0 0 0 0 0 0 [¢] 0 0
12:45PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:.00PM 0 0 [ 0 0 0 0 0 0 0 0 0 0 0
01:15PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:30PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:45PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02;00PM 0 0 ¢ 0 0 0 0 0 0 0 0 0 0 0
02:15PM 0 0 Q 0 0 0 0 0 0 0 0 0 0 38
02:30PM 0 0 Y 0 Q 0 0 Q 0 0 0 0 0 117
02:45PM 0 0 0 0 0 0 0 0 0 0 0 0 0 176
03:00PM 0 8 7 4 5 0 0 2 0 5 4 3 38 245
03:15PM 0 15 1 9 29 4 0 11 0 3 3 4 79 274
03:30PM 0 8 5 4 14 0 0 10 0 5 4 9 59 262
03:45PM 3 17 6 4 15 0 0 5 0 [S] 5 8 69 283
04:00PM 3 25 [ 5 8 0 2 4 1 4 4 5 67 293
04:15PM 0 20 9 2 14 1 o] 9 2 4 2 4 67 329
04:30PM 0 19 11 4 15 0 1 14 1 6 6 3 80 382
04:45PM 0 28 8 0 16 1 1 12 0 5 7 1 79 390
05:00PM 0 34 15 3 18 1 ¢ 12 2 5 S 4 103 390
05.15PM 0 38 12 6 27 0 1 17 1 9 5 4 120 --
05:30PM 1 31 13 4 14 0 2 10 0 8 2 3 88 --
05.45PM 0 20 9 8 13 0 0 11 [¢] 7 8 3 79 -
Ditch Road Ditch Road 156th Street 156th Street TOTAL
[ LEFT T THRU T RIGHT | LEFT | THRU | RIGHT | LEFT | THRU [ RIGHT [ LEFT | THRU [ RIGHT |
BASE YEAR PEAK HOUR VOLUMES -- 0
1 123 49 21 72 1 3 50 3 29 24 14 390
FUTURE PEAK HOUR VOLUMES -- 0 e GROWTH FACTOR 1.0000
1 123 49 21 72 1 3 50 3 29 24 14 390
NEW GENERATED TRAFFIC
¢ 0 o] 0 0 [ 0 0 0 0 0 0
TOTAL TRAFFIC
1 123 49 21 72 1 3 50 3 29 24 14 380
YEAR 0 TOTAL TRAFFIC
Ditch Road & 156th Street
3pm-6pm
Approach-Based Totals For
Directional Splits 1.1% 76.6%  22.3% Peak Hour
Directional Counts 1 72 21
‘ l Leg [Direction] Count
Dirsec:F?nal Diéectiotnal Di(r:ectjonal Dir;c;itonal North gB 140
piils ounts ounts plits B 94
5.4% 3 ———-——T NORTH L——- 14 20.9% East EB 120
89.3% 5 —> * B 24 35.8% WB 67
5.4% 3 29 43.3% SB 104
South NB 73
WB 26
y l T West B 56
Directional Counts 1 123 49
Directional Splits 0.6% 71.1%  28.3%

OVERALL PHF = 0.81






TRAFFIC VOLUMES

INTERSECTION: Ditch Road & Somerville Drive BASE YEAR 0
FORECAST YEAR 0
GROWTH RATE (%) 0
DATE 1/26/2012 3pm-6pm
VEHICLES - TOTAL SEE TO RIGHT FOR TRUCKS AND PASSENGER VEHICLES SUBTOTAL
NB SB EB WB
Ditch Road Ditch Road Somerville Drive Somerville Drive
LEFT | THRU | RIGHT | LEFT | THRU | RIGHT | LEFT THRU | RIGHT | LEFT | THRU | RIGHT
TIME INTERVAL| HOUR
seain | L N ' f b l- J J —) ‘ r 4= t TOTAL | TOTAL
12:00PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:15PM o] 0 0 0 0 0 0 0 0 0 0 0 0 0
12:30PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:45PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01.00PM 0 0 0 0 0 0 0 0 0 0 o 0 Q 0
01:15PM ¢ 0 0 0 0 0 0 0 0 0 0 ¢ 0 0
01:30PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:45PM 0 0 0 0 0 0 0 0 0 0 ¢ 0 0 0
02:00PM 0 0 0 [¢] 0 0 0 0 0 0 0 0 0 0
02;15PM 0 0 0 0 0 0 0 0 0 0 0 0 0 40
02:30PM 0 0 0 0 0 4] 0 0 0 0 0 0 0 79
02:45PM 0 0 0 0 0 0 0 0 0 0 0 0 0 130
03:00PM 0 12 6 4 10 0 0 0 0 5 0 3 40 175
03:15PM 0 16 5 1 12 0 0 0 0 3 0 2 39 177
03:30PM 0 19 8 2 18 0 0 0 0 2 0 2 51 201
03:45PM 0 23 2 3 15 0 0 0 0 1 0 1 45 221
04:00PM 0 23 8 1 8 0 0 0 0 2 0 0 42 245
04:15PM 0 24 14 4 16 0 0 0 0 4 0 1 63 265
04.30PM 0 36 1 4 22 0 0 0 0 5 0 3 71 288
04.45PM 0 37 6 0 16 0 0 0 0 8 0 2 69 308
05.00PM 0 40 10 0 7 0 0 0 0 5 0 0 62 345
05:15PM 0 54 7 5 17 0 0 0 0 3 0 0 86 --
05:30PM 0 47 10 1 27 0 0 0 0 3 0 3 91 --
05.45PM 0 55 12 3 27 0 0 C 0 7 0 2 106 -
Ditch Road Ditch Road Somerville Drive Somerville Drive TOTAL
ILEFT | THRU | RIGHT | LEFT | THRU [ RIGHT | LEFT | THRU [ RIGHT | LEFT | THRU | RIGHT |
BASE YEAR PEAK HOUR VOLUMES -- 0
0 196 39 9 78 0 [ o] 0 18 0 5 345
FUTURE PEAK HOUR VOLUMES -- 0 > GROWTH FACTOR 1.0000
0 196 39 ] 78 0 0 0 0 18 0 5 345
NEW GENERATED TRAFFIC
0 0 0 0 ¢] 0 0 0 0 0 0 0
TOTAL TRAFFIC
0 196 39 9 78 0 o] 0 0 18 ¢ 5 345

YEAR 0 TOTAL TRAFFIC
Ditch Road & Somerville Drive

3pm-6pm
Approach-Based Totals For
Directional Splits 0.0% 89.7%  10.3% Peak Hour
Directional Counts 0 78 9
l Leg [Direction] Count
Directional Directional b a— Directional  Directional North NB 201
Splits Counts T Counts Splits SB 87
#DIV/0! o NORTH 5 21.7% East EB 48
#DIV/0! o] B — + s o] 0.0% WB 23
#DIV/O! o] 18 78.3% SB 98
South NB 555
WB 0
4_1 T |~_—> West 5 5
Directional Counts 0 196 39
Directional Splits 0.0% 83.4% 16.6%
OVERALL PHF = 0.81







TRAFFIC VOLUMES

INTERSECTION: Towne Road & 156th Street BASE YEAR 0
FORECAST YEAR 0
GROWTH RATE (%) 0
DATE 1/25/2012 3pm-6pm
VEHICLES - TOTAL SEE TO RIGHT FOR TRUCKS AND PASSENGER VEHICLES SUBTOTAL
NB SB EB WB
Towne Road Towne Road 156th Street 156th Street
LEFT | THRU | RIGHT | LEFT | THRU | RIGHT | LEFT THRU | RIGHT [ LEFT | THRU | RIGHT
TIME INTERVAL | HOUR
seon | T t ‘ b 1 J J —) ‘ r 4= t TOTAL | TOTAL
12:00PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:15PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:30PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:45PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:00PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:15PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:30PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:45PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:00PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:15PM 0 0 o] 0 0 0 0 o] 0 0 0 0 0 23
02:30PM 0 0 0 0 0 0 o] 0 0 0 0 0 0 60
02:45PM 0 0 0 0 0 0 0 0 0 0 0 0 0 104
03:00PM 0 [S] 2 1 8 0 0 0 0 3 0 3 23 137
03:15PM 0 15 8 3 7 0 0 0 0 3 0 1 37 154
03:30PM o] 19 6 0 12 0 0 0 0 4 0 3 44 163
03:45PM 0 9 6 1 13 0 0 0 0 2 0 2 33 188
04:00PM 0 25 3 4 4 0 0 0 0 2 0 2 40 223
04:15PM 0 21 7 1 13 0 o] 0 0 2 0 2 48 252
04:30PM 0 29 13 4 17 0 0 0 0 3 0 3 69 273
04:45PM 0 41 12 2 7 0 0 0 0 2 0 4 68 269
05:00PM 0 33 15 2 13 0 [¢] 0 0 3 0 3 69 247
05:15PM 0 25 13 6 16 0 0 0 0 4 0 3 67 -
05:30PM 0 43 13 2 <] 0 0 0 0 0 Q 1 65 -
05;45PM 0 22 6 2 15 0 0 0 0 1 0 0 46 -
Towne Road Towne Road 156th Street 156th Street TOTAL
[ LEFT | THRU [ RIGHT | LEFT | THRU | RIGHT | LEFT [ THRU [ RIGHT | LEFT | THRU | RIGHT |
BASE YEAR PEAK HOUR VOLUMES -- 0
0 128 53 14 53 0 0 0 0 12 0 13 273
FUTURE PEAK HOUR VOLUMES -- 0 — > GROWTH FACTOR 1.0000
0 128 53 14 53 0 [¢] 0 0 12 0 13 273
NEW GENERATED TRAFFIC
0 [¢] 0 0 0 0 0 0 0 0 0 0
TOTAL TRAFFIC
0 128 53 14 53 0 ¢ 0 0 12 0 13 273
YEAR 0 TOTAL TRAFFIC
Towne Road & 156th Street
3pm-6pm
Approach-Based Totals For
Directional Splits 0.0% 79.1%  20.8% Peak Hour
Directional Counts 0 53 14
Leg |Direction] Count
Dir;c:ional Diéecﬁotnal l Di(r:ectional Dir;c:i:)nal North gg 141
plits ounts ounts plits 67
#DiV/0! 0 ——T NORTH T— 13 52.0% East EB 67
#DIV/O! 0 —_— * <+ 0 0.0% WB 25
#DIV/0! 0 12 48.0% SB 65
! South g 181
wWB 0
T [ West =) 5
Directional Counts 0 128 53
Directional Splits 0.0% 70.7% 29.3%

OVERALL PHF = 0.99









(O AMERICAN STRUCTUREPOINT, INC.

Appendix B
Capacity Analysis Output

Traffic Impact Study — Harmony Development, Westfield, Indiana
















































Generated on 2/17/2012 3:24:47 PM using ARCADY 8 (8.0.0.249)

Time Tratic | Model | Model Model | time |Results| single
Scenario . . Start Finish N Segment Time Run Use . N
Name Name I;zrlinoed Description P_;_-;:ele Time Time f::gcc‘: Length C::t::ﬂ Segment Locked Aute v | Relat hip Relationship
{HH:mm) | (HH:mm) (min) {min} Only Only
Scenario | Scenario ONE : .
2 AM 2 AM HOUR 08:00 08:30 90 15 V4 V4
Intersections
Name intersection Type | Leg Order | Grade Separated ;| Large Roundabout{ Do G tric Delay | Int tion Delay (s) | Intersection LOS
(untitled) Roundabout 1,2,3,4 2.10 A
Intersection Network Options
Driving Side Lighting Road Surface Network Residual Capacity (%) | First Leg Reaching Threshold
Right Normal/unknown | (Mini-roundabouts only) N/A N/A
Legs
Name Name Description
146th Street WB 146th Street WB
Ditch Towne Road SB | Ditch Towne Road SB
146th Street EB 146th Street EB
Towne Road NB Towne Road NB
Capacity Options
Name Minimum Capacity (PCE/hr) | Maximum Capacity (PCE/hr) | Assume Flat Start Profile | Initial Queue (PCE)
146th Street WB 0.00 99999.00 0.00
Ditch Towne Road SB 0.00 99999.00 0.00
146th Street EB 0.00 98989.00 0.00
Towne Road NB 0.00 99989.00 0.00
Roundabout Geometry
Name V - Approach road halif- E - Entry I' - Effective flare R - Entry D - Inscribed circle PHI - Conflict (entry) Exit
width (ft) width (ft) length (ft) radius (ft) diameter (ft) angle (deg) Only
146th Street WB 26.00 30.00 130.00 82.00 165.00 25.00
Ditch Towne
Road SB 12.00 28.00 130.00 50.00 161.00 25.00
146th Street EB 26.00 30.00 130.00 50.00 165.00 25.00
Towne Road NB 12.00 28.00 130.00 50.00 161.00 25.00

Pedestrian Crossings

Name Crossing Type
146th Street WB None
Ditch Towne Road SB None
146th Street EB None
Towne Road NB None

Leg Slope/ Intercept and Capacity

















































Generated on 2/17/2012 3:25:40 PM using ARCADY 8 (8.0.0.249)

. Time Traffic Model N!oyel MI'?;:I Time Re:::ts Sif‘g'e
Name s%e:;:o Period | Description | Profile .sr:"; F{.:"::h Period sfegn';‘::t Central | ¢ e;':::m Locked | o':“;z cally | Rel a:ﬁz ship | Relationship
Name Type . . Length : Hour
{HH:mm}) | (HH:mm) (min) {min) Only Only
ng‘;ﬁ" Scegari" ™ H%%i 08:00 | 09:30 | 90 15 v v/
Intersection Network
Intersections
Name Intersection Type | Leg Order | Grade Separated | Large Roundabout | Do Geometric Delay | Intersection Delay (s) | Intersection LOS
(untitled) Roundabout 1234 2.28 A
Intersection Network Options
Driving Side Lighting Road Surface Network Residual Capacity (%) | First Leg Reaching Threshold
Right Normal/unknown | (Mini-roundabouts only) N/A N/A
Legs
Legs
Name Name Description
146th Street WB 146th Street WB
Ditch Towne Road SB | Ditch Towne Road SB
146th Street EB 146th Street EB
Towne Road NB Towne Road NB
Capacity Options
Name Minimum Capacity (PCE/hr) | Maximum Capacity (PCE/hr) | Assume Flat Start Profile | Initial Queue (PCE)
146th Street WB 0.00 99999.00 0.00
Ditch Towne Road SB 0.00 99999.00 0.00
146th Street EB 0.00 98999.00 0.00
Towne Road NB 0.00 98998.00 0.00
Roundabout Geometry
Name V - Approach road half- E - Entry I' - Effective flare R - Entry D - Inscribed circle PHI - Conflict (entry) Exit
width (ft) width (ft} length (ft) radius {ft) diameter (ft) angle (deg) Only
146th Street WB 26.00 30.00 130.00 92.00 165.00 25.00
Dig’:a:"s‘g"e 12.00 28.00 130.00 50.00 161.00 25.00
146th Street EB 26.00 30.00 130.00 50.00 165.00 25.00
Towne Road NB 12.00 28.00 130.00 50.00 161.00 25.00

Pedestrian Crossings

Name Crossing Type
146th Street WB None
Ditch Towne Road SB None
146th Street EB None
Towne Road NB None

Leg Slope/ Intercept and Capacity
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OO0MMMrror 110000 OrO00OO

I O o T YRR AN

O0o00r0m Or0g Im 0000 006D
. 146th Street WE - Effective flare length is over 30m, which is outside the normal range. Treat capacities with
Warning Geometry Roundabout h . -
increasing caution.
Geometry
. Ditch Road SB - Effective flare length is over 30m, which is outside the normal range. Treat capacities with
Warning Geometry Roundabout . . .
increasing caution.
Geometry
. 146th Street EB - Effective flare length is over 30m, which is outside the normal range. Treat capacities with
Warning Geometry Roundabout ; ) :
increasing caution.
Geometry
. Ditch Road NB - Effective flare length is over 30m, which is outside the normal range. Treat capacities with
Warning Geometry Roundabout . ) -
increasing caution.
Geometry
Warning DemandSets D2 - Seenario 2, PM | Time resuits are shown for central hour only. (Model is run for a 80 minute period.)
(] OO C O
0000 O00mMoerOF®O0 0000 0Ford
Do00000000 MOmOoDanD  0ODMOOCHD DO or 00D D000WDD
oomg omooomm enon | PEOE®O | TSm0k | comomomoomn | DOMO00WO0 | 0e0000|  OODMIOFEDO®ID | oremmse vmrmn o DO0Ino
m o FOOra
(Default
Analysis Set) ARCADY v 100.000 85.000
O OmO0OOI0 0O CO0mm
sl Julua] [n[alwialais)
Do0O | DoOOd Tmo Cmom
oomp | DOROD® Timo o g’ D%D'D Fu?]unu DTET;]D ommoog _ EOF LI — ooon ooo FR—
oomo DD%-I'-.DS QOoCrDie0 .I':Sjm Tmo Tmmg | (FO0| oooom DDDDgDD ooomood| 0 oommomm | oommenoom | T
mommn) Eonme e mmmo Doumg oom
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Scenario

2 HOUR

Scenario
2,PM

el oo o] | | o | |

FM‘ ‘ONE

MU e UMD M or

DO e O
0OmO | MOr0O0MOTON0 | 000 rOCr | DrO0CINO00FO00C | O0r00Me DO0C0e 0D, 0ol Dem O (NI (0 | MNinr 000 0N OANOAmD)|. r00CmOmn 0
(untitled) Roundabout 1234 264 A

IO OO me O LD or N DM OO
Ormommo 0mOano 0e0nmOrman 0O or OIT OOMONMD CONOINAD Of FrOTDO0m 0000mo Ori00o M@
Right Normal/unknown | (Mini-roundabouts only) N/A N/A

HEEN

Ooao
aomo DOmaO DO0CrMOe o
OO0 OO0 O | 146th Street WB
Dot mC | Ditch Road SB
OO0 OO | 146th Street EB
DMIOMormD | Ditch Road NB
OOOOOImMIm O 0
oomOo 0 MEnDm I C000INMD0 Dm0l O 00@EnOm D COCOMOEDO00r0| O 000mOF 00000 00D [Dre OMD | IDOIMNMID DODOMD D00,
OCCOD e O 0.00 99999.00 0.00
OO0 00 0.00 99999.00 0.00
O R Cramo 0.00 99999.00 0.00
OUOo 00 0.00 99999.00 0.00
Do 000000 U0 Com O
oomo 0 0D Ooro ODDIre OOOOCOM 0 mmomon D MOCMmooamoe- 00 D aobooo 0 IO0Or 0000 Do 00000 e DD EOm o0m
0 Io0pammn 0 (0000 OO0 r00000O0HED OO OO0y TH OoOmommona oom
DDDDE”DDDDDD[ 26.00 30.00 130.00 92.00 165.00 25.00
Dumggnomu 12.00 28.00 130.00 50.00 161.00 25.00
DDDDDE%I'DDDI 26.00 30.00 130.00 50.00 165.00 25.00
DMEIDJMDDD 12.00 28.00 130,00 50,00 161.00 25.00
0O IChre 0O
00mO Oro00MON R0
DOOIDOoee OO0 & None
OIMMOMmeInd None
OO OO D None
OMMCMe o None
OO0 DO OO OO0 O OO OO
IR IR SR R s 1 R







g . "
(Vb
1 2 3 4
1 {1.000] 1.000 | 1.020 | 1.000
From| 2 | 1.000] 1.000 | 1.000 | 1.000
3 |1.020( 1.000 | 1.000 | 1.000
4 | 1.000| 1.000 | 1.000 | 1.000
Tri ol R sor
To
1 2 3 4
1 | 0.000 0.000 | 2.000 | 0.000
From| 2 | 0.000|0.000 { 0.000 | 0.000
3 | 2.000 [ 0.000 | 0.000 | 0.000
4 | 0.000 | 0.000 | 0.000 | 0.000
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Run using ARCADY 8.0.0.249 at 2/17/2012 3:30:44 PM

File summary
File Description

Title (untitled)
Location
Site Number
Date 2/17/2012
Version
Status (new file)
Identifier
Client
Jobnumber
Analyst ACE\ajohnson
Description
Analysis Options
Vehicle Length VIC Ratio Average Delay Queue Threshold Do Queue C Residual Residual Capacity Criteria
{ft) Threshotd Threshold (s) (PCE) Variations Capacity Type
18.86 0.85 36.00 20.00 4 N/A
Units
Distance Units | Speed Units | Traffic Units Input | Traffic Units Results | Flow Units | Average Delay Units | Total Delay Units | Rate Of Delay Units
ft mph Veh Veh perHour s -Min perMin

(Default Analysis Set) - Scenario 3, AM

Data Errors and Warnings

Severity Area Item Description
) 146th Street WB - Effective flare length is over 30m, which is outside the normal range. Treat capacities with
Warning Geometry Roundabout . ) N
increasing caution.
Geometry
. Ditch Towne Road Effective flare length is over 30m, which is outside the normal range. Treat capacities with
Warning Geometry SB - Roundabout | . : ]
increasing caution.
Geometry
. 146th Street EB - Effective flare length is over 30m, which is outside the normal range. Treat capacities with
Warning Geometry Roundabout : . y
increasing caution.
Geometry
. Towne Road NB - Effective flare iength is over 30m, which is outside the normal range. Treat capacities with
Waming Geometry Roundabout . . ;
increasing caution.
Geometry
Warning DemandSets D3 - Scenario 3, AM | Time results are shown for central hour only. (Model is run for a 90 minute period.)
Analysis Set Details
Specific Network Flow Reason For
Roundabout . Include In Use Specific Network Capacity
Name Capacity Model Description Report Demand Set(s) Demand Set | Locked Scaling Factor Scaling Factor (%) Scaling
(s) (%) Factors
(Default
Analysis Set) ARCADY v 100.000 85.000

Demand Set Details

r T T T T T T T T T T T T T T




an

Generated on 2/17/2012 3:30:46 PM using ARCADY 8 (8.0.0.249)

Time Tratfic | Model | Model "q;’:lz' Time R‘;“’:r"s Single
Name Scenario Period | D it Profil Start Finish Period Segment Central Time Locked Run Use Relati hi
Name Neal'llnoe escription _;;plee Time Time L::;goth Length ::urra Segment OCcKe A "m ., Balati ._.r elationship
(HH:mm) | (HH:mm) (min) (min) Only Only
Scenario | Scenario ONE . .
3, AM 3 AM HOUR 08:00 09:30 g0 15 v v
Intersections
Name Intersection Type | Leg Order | Grade Separated | Large R dabout | Do G tric Delay | Intersection Delay (s) | intersection LOS
(untitled) Roundabout 1,234 2.26 A
Intersection Network Options
Driving Side Lighting Road Surface k i | Capacity (%) | First Leg Reaching Threshold
Right Normal/unknown | (Mini-roundabouts only) N/A N/A
Legs
Name Name Description
146th Street WB 146th Street WB
Ditch Towne Road SB | Ditch Towne Road SB
146th Street EB 146th Street EB
Towne Road NB Towne Road NB

Capacity Options
Name Minimum Capacity (PCE/hr} | Maximum Capacity (PCE/hr) | Assume Flat Start Profile | Initial Queue (PCE)
146th Street WB 0.00 99999.00 0.00
Ditch Towne Road SB 0.00 99999.00 0.00
146th Street EB 0.00 99999.00 0.00
Towne Road NB 0.00 99999.00 0.00

Roundabout Geometry

Name V - Approach road half- E - Entry I' - Effective flare R - Entry D - Inscribed circle PHI - Conflict (entry) Exit

width (ft) width (ft) length (ft) radius (ft) diameter (ft) angle {deg) Only
146th Street WB 26.00 30.00 130.00 92.00 165.00 25.00
Dig:a:';";"e 12.00 28.00 130.00 50.00 161.00 25.00
146th Street EB 26.00 30.00 130.00 50.00 165.00 25.00
Towne Road NB 12.00 28.00 130.00 50.00 161.00 25.00

Pedestrian Crossings

Name Crossing Type
146th Street WB None
Ditch Towne Road SB None
146th Street EB None
Towne Road NB None

Leg Slope/ Intercept and Capacity
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O0000MDrror OO0 CrOM0O0O
[alnimn jiiti] Or00 0Dm DO INe 0
. 156th Street WE - Effective flare length is over 30m, which is outside the normal range. Treat capacities with
Warning Geometry Roundabout . . :
increasing caution.
Geometry
. Ditch Towne Road Effective flare length is over 30m, which is outside the normal range. Treat capacities with
Waming Geometry SB - Roundabout | . A .
increasing caution.
Geometry
. Towne Road NB - Effective flare length is over 30m, which is outside the normal range. Treat capacities with
Warning Geometry Roundabout - . -
increasing caution.
Geometry
Warning DemandSets D1 - Scenario 3, AM | Time results are shown for central hour only. (Model is run for a 90 minute period.)
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(Mini-roundabouts only)
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Jobnumber

Analyst

ACE\ajohnson

Description

Analysis Options

Generated on 2/17/2012 3:16:17 PM using ARCADY 8 (8.0.0.249)

Vehicle Length VIC Ratio Average Delay Queue Threshold Do Queue Calculate Residual Residual C: ity Criteria
{ft) Threshold Threshold (s} (PCE) Varlations Capacity Type
18.86 0.85 36.00 20.00 4 N/A
Units
Distance Units | Speed Units | Traffic Units Input | Traffic Units Results | Flow Units | Average Delay Units | Total Delay Units | Rate Of Delay Units
ft mph Veh Veh perHour s -Min perMin

(Default Analysis Set) - Scenario 3, AM

Data Errors and Warnings

Severity Area Item Description
. 156th Street WE - Effective flare length is over 30m, which is outside the normal range. Treat capacities with
Warning Geometry Roundabout increasing caution
Geometry 9 '
) Ditch Road SB - Effective flare length is over 30m, which is outside the normal range. Treat capacities with
Warning Geometry Roundabout increasing caution
Geometry 9 ’
. 156t Street EB - Effective flare length is over 30m, which is outside the normal range. Treat capacities with
Warning Geometry Roundabout increasing caution
Geometry 9 '
" Ditch Road NB - Effective flare length is over 30m, which is outside the normal range. Treat capacities with
Warning Geometry Roundabout increasing caution
Geometry g :
Warning DemandSets D1 - Scenario 3, AM | Time results are shown for central hour only. (Model is run for a 90 minute period.)
Analysis Set Details
" Specific Network Flow " Reason For
Roundabout Include in Use Specific Network Capacity
Name Capacity Model Description Report Demand Set(s) Demand Set | Locked| Scaling Factor Scaling Factor (%) Scaling
(s) (%) Factors
(Default
Analysis Set) ARCADY v 100.000 85.000
Demand Set Details
Model Results .
Model Modei Time Single
N Scenario PTI".'ed D inti ;'“ff'."l" Start Finish PTiTed Segment c F‘;r i Time Locked Run Use Relationshi
ame Name Neno escription .I':o fle Time Time Ler oth Length :n ra Segment ocke Automatically | Relationship 1 p
ame YPe | (HH:mm) | (HH:mm) | -&N9 (min) our | gnly
(min) Only
Scenario | Scenario ONE . .
3, AM 3 AM HOUR 08:00 08:30 90 15 v v
Intersection Network
Intersections
Name Intersection Type | Leg Order | Grade Sep: d| Large R dabout | Do G tric Delay | Ints tion Delay (s) | Intersection LOS
untitled) Roundabout 1.2,3,4 4.49 A
(
Intersection Network Options
[ Driving Side]  Lighting | Road Surface N k Residual Capacity (%) | First Leg Reaching Threshold

i\ W,









N’

| 4 | 0.000 | 0.000 | 0.000 | 0.000 |
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Jobnumber
Analyst ACE\ajohnson
Description

Analysis Options

Vehicle Length VIC Ratio Average Delay Queue Threshold Do Queue [ idual Residual Capacity Criteria
{ft} Threshold Threshold (s) {PCE) Variations Capacity Type
18.86 0.85 36.00 20.00 v N/A
Units
Distance Units | Speed Units | Traffic Units Input | Traffic Units Results | Flow Units | Average Delay Units | Total Delay Units | Rate Of Delay Units
ft mph Veh Veh perHour s -Min perMin

(Default Analysis Set) - Scenario 3, AM

Data Errors and Warnings

Severity Area Item Description
. 151st Street WB - Effective flare length is over 30m, which is outside the normal range. Treat capacities with
Warning Geometry Roundabout . . X
increasing caution.
Geometry
. Ditch Road SB - Effective flare length is over 30m, which is outside the normal range. Treat capacities with
Waming Geometry Roundabout . . N
increasing caution.
Geometry
. 151st Street EB - Effective flare length is over 30m, which is outside the normal range. Treat capacities with
Warning Geometry Roundabout . ) )
increasing caution.
Geometry
. Ditch Road NB - Effective flare length is over 30m, which is outside the normal range. Treat capacities with
Warning Geometry Roundabout N . )
increasing caution.
Geometry
Waming DemandSets D1 - Scenario 3, AM | Time results are shown for central hour only. (Model is run for a 90 minute period.)
Analysis Set Details
. Specific Network Flow : Reason For
Roundabout . Include In Use Specific Network Capacity
Name Capacity Model Description Report Demand Set(s) Demand Set | Locked Scaling Factor Scaling Factor (%) Scaling
(s) {%) Factors
(Default
Analysis Set) ARCADY v 100.000 85.000
Demand Set Details
Model Results -
. Modet Mode! . Time Single
Name Scenario PT'"."ed D it ;rzi;f:c Start Finish PTITed Segment C::r | Time Locked Run Use Relationshi
am Name Nearrl:e escription .;yp'ee Time Time L:r:;th Length H:urra Segment oc A lly | Relati hip at P
{HH:mm) | (HH:mm) (min) (min) Only Only
Scenario | Scenario ONE . .
3, AM 3 AM HOUR 08:00 09:30 90 15 v v
Intersection Network
Intersections
Name Intersection Type | Leg Order | Grade Separated | Large R dabout | Do Gi tric Delay | Int tion Delay (s) | Intersection LOS
(untitled) Roundabout 1,2,34 547 A
Intersection Network Options
[Driving side|  Lighting | Road Surface Network Residual Capacity (%) | First Leg Reaching Threshold









| 4 [ o.ooo| 0.000 | 0.000 | o.ooo|
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. Somerville Drive WB Effective flare length is over 30m, which is outside the normal range. Treat capacities with
Warning Geometry - Roundabout . . -
increasing caution.
Geometry
. Ditch Road SB - Effective flare length is over 30m, which is outside the normal range. Treat capacities with
Warning Geometry Roundabout . . X
increasing caution.
Geometry
Drive C - N . L . - .
) Effective flare length is over 30m, which is outside the normal range. Treat capacities with
Warning Geometry Roundabout . . N
increasing caution.
Geometry
. Drive | - Roundabout | Effective flare length is over 30m, which is outside the normal range. Treat capacities with
Warning Geometry . . .
Geometry increasing caution.
. Ditch Road NB - Effective flare length is over 30m, which is outside the normal range. Treat capacities with ’
Warmning Geometry Roundabout X . X
increasing caution.
Geometry .
Waming DemandSets D2 - Scenario 1, AM | Time results are shown for central hour only. (Model is run for a 80 minute period.)
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Run using ARCADY 8.0.0.249 at 2/17/2012 3:31:16 PM

File summary
File Description

Title (untitied)
Location

Site Number
Date 2/17/2012
Version

Status (new file)

Identifier
Client
Jobnumber
Analyst ACE\ajohnson
Description

Analysis Options

Vehicle Length VIC Ratio Average Delay Queue Threshold Do Queue Cal idual Residual Capacity Criteria
{ft) Threshold Threshold (s) {PCE) Variations Capacity Type
18.86 0.85 36.00 20.00 v N/A
Units
Distance Units | Speed Units | Traffic Units Input | Traffic Units Resuits | Flow Units | Average Delay Units | Total Delay Units | Rate Of Delay Units
ft mph Veh Veh perHour s -Min perMin

(Default Analysis Set) - Scenario 3, PM

Data Errors and Warnings

Severity Area Item Description
. 146th Street WB - Effective flare length is over 30m, which is outside the normal range. Treat capacities with
Warning Geometry Roundabout . . N
increasing caution.
Geometry
X Ditch Towne Road Effective flare length is over 30m, which is outside the normal range. Treat capacities with
Warning Geometry SB - Roundabout | . . :
increasing caution.
Geometry
. 146th Street EB - Effective flare length is over 30m, which is outside the normal range. Treat capacities with
Warning Geometry Roundabout . \ .
increasing caution.
Geometry
. Towne Road NB - Effective flare length is over 30m, which is outside the normal range. Treat capacities with
Warning Geometry Roundabout . : .
increasing caution.
Geometry
Warning DemandSets D4 - Scenario 3, PM | Time resuits are shown for central hour only. (Model is run for a 90 minute period.)

Analysis Set Details

. Specific Network Flow " Reason For
Roundabout . Include In Use Specific Network Capacity
Name Capacity Model Description Report Demand Set(s) Demand Set | Locked Scaling Factor Scaling Factor (%) Scaling
(s) (%) Factors
(Default
X ARCADY 00. .
Analysis Set) ¢ v 100.000 85.000

Demand Set Details
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Model Results

Time Traffic Model N!osiel Time Time For Single
Name s';fa"r:;h Period | Description | Profile f.l':"; F.:_::feh Period ieegn’;f:t Central | e‘;ﬁzm Locked | p ot cally | Rel a:’i:f‘ship Relationship
Name Type . N Length Hour
(HH:mm) | {(HH:mm) (min) (min) Only Only
S‘;a;:ﬂm Swgam M H%%i 08:00 | 09:30 | 90 | 15 v v
Intersection Network
Intersections
Name Intersection Type | Leg Order | Grade Separated | Large R dabout | Do G tric Delay | Inter tion Delay (s) | Intersection LOS
(untitled) Roundabout 1,2,3,4 262 A
Intersection Network Options
Driving Side Lighting Road Surface N k Residual Capacity (%) | First Leg Reaching Threshold
Right Normal/unknown | (Mini-roundabouts only) N/A N/A
Legs
Legs
Name Name Description
146th Street WB 146th Street WB
Ditch Towne Road SB | Ditch Towne Road SB
146th Street EB 146th Street EB
Towne Road NB Towne Reoad NB
Capacity Options
Name Minimum Capacity (PCE/hr) | Maximum Capacity (PCE/hr) | Assume Flat Start Profile | Initial Queue {PCE)
146th Street WB 0.00 99999.00 0.00
Ditch Towne Road SB 0.00 89999.00 0.00
146th Street EB 0.00 99999.00 0.00
Towne Road NB 0.00 99999.00 0.00
Roundabout Geometry
Name V - Approach road half- E - Entry I' - Effective flare R - Entry D - Inscribed circle PHI - Conflict (entry) Exit
width {ft) width (ft) fength (ft) radius (ft) diameter (ft} angle (deg) Only
146th Street WB 26.00 30.00 130.00 92.00 165.00 25.00
Di::a;‘;"‘é"e 12.00 28.00 130.00 50.00 161.00 25.00
146th Street EB 26.00 30.00 130.00 50.00 165.00 25.00
Towne Road NB 12.00 28.00 130.00 50.00 161.00 25.00

Pedestrian Crossings

Name Crossing Type
146th Street WB None
Ditch Towne Road SB None
146th Street EB None
Towne Road NB None

Leg Slope/ Intercept and Capacity
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. 156th Street W8 - Effective flare length is over 30m, which is outside the normal range. Treat capacities with
Warning Geometry Roundabout . . :
increasing caution.
Geometry
. Ditch Towne Road Effective flare length is over 30m, which is outside the normal range. Treat capacities with
Warning Geometry SB - Roundabout | . . N
increasing caution.
Geometry
. Towne Road NB - Effective flare length is over 30m, which is outside the normal range. Treat capacities with
Warning Geometry Roundabout " ) :
increasing caution.
Geometry
Warning DemandSets D2 - Scenario 3, PM | Time results are shown for central hour only. (Model is run for a 90 minute period.)
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Analysis Options
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Vehicle Length VIC Ratio Average Delay Queue Threshold Do Queue Calculate Residual Residual C ity Criteria
(ft) Threshold Threshold {s) (PCE) Variations Capacity Type
18.86 0.85 36.00 20.00 v N/A
Units
Distance Units | Speed Units | Traffic Units Input | Traffic Units Results | Flow Units | Average Delay Units | Total Delay Units | Rate Of Delay Units
ft mph Veh Veh perHour s -Min perivlin

(Default Analysis Set) - Scenario 3, PM

Data Errors and Warnings

Severity Area Item Description
. 156th Strest WB - Effective flare length is over 30m, which is outside the normal range. Treat capacities with
Warning Geometry Roundabout . . .
increasing caution.
Geometry
. Ditch Road S8 - Effective flare length is over 30m, which is outside the normal range. Treat capacities with
Warning Geometry Roundabout . . -
increasing caution.
Geometry
. 156th Strest EB - Effective flare length is over 30m, which is outside the normal range. Treat capacities with
Warning Geometry Roundabout . " -
increasing caution.
Geometry
. Ditch Road NB - Effective flare length is over 30m, which is outside the normal range. Treat capacities with
Warning Geometry Roundabout : . .
increasing caution.
Geometry
Warning DemandSets D2 - Scenario 3, PM | Time results are shown for central hour only. (Model is run for a 90 minute period.)
Analysis Set Details
. Specific Network Flow . Reason For
Roundabout . Inctude tn Use Specific . Network Capacity .
Name Capacity Model Description Report Demand Set(s) Demand Set | Locked | Scaling Factor Scaling Factor (%) Scaling
{s) (%) Factors
(Default
Analysis Set) ARCADY v 100.000 85.000
Demand Set Details
Model . Results -
. Model Model Time Single
. Time Traffic . Time For
Scenario Start Finish Segment Time Run Use
Name Name l:\le;:ed Description P_;;;I;e Time Time ::r:igotld-: Length C::Lr:l Segment Locked | , ically | Relati hif Relationship
(HH:mm) | (HH:mm) {min) {min) only Only
Scenario | Scenario ONE § .
3,PM 3 2] HOUR 08:00 08:30 90 15 v v
Intersection Network
Intersections
Name Intersection Type | Leg Order | Grade Sep d| Large R dabout | Do G tric Delay { Intersection Delay (s) | Intersection LOS
(untitled) Roundabout 1,234 4.64 A

Intersection Network Options

| Driving Side |

Lighting |

Road Surface

Network Residual Capacity (%) l First Leg Reaching Threshold]

W
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| 4 | 0.000 | 0.000 | 0.000 | o.ooo]
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e

| Description |

Analysis Options

Vehicle Length VIC Ratio Average Delay Queue Threshold Do Queue [of Residual Residual Capacity Criteria
Threshold Threshold {s) (PCE) Variations Capacity Type
18.86 0.85 36.00 20.00 4 N/A
Units
Distance Units | Speed Units | Traffic Units Input | Traffic Units Results | Fiow Units | Average Delay Units | Total Delay Units | Rate Of Delay Units
ft mph Veh Veh perHour s -Min perHour

(Default Analysis Set) - Scenario [TAM

Data Errors and Warnings

Severity Area Item Description
. Somenville Drive WB Effective flare length is over 30m, which is outside the normal range. Treat capacities with
Warning Geometry - Roundabout ; . -
increasing caution.
Geometry
. Ditch Road SB - Effective flare length is over 30m, which is outside the normal range. Treat capacities with
Warning Geometry Roundabout N . :
increasing caution.
Geometry
Drive C - . . L . - .
. Effective flare length is over 30m, which is outside the normal range. Treat capacities with
Warning Geometry Roundabout . . )
increasing caution.
Geometry
. Drive | - Roundabout | Effective flare length is over 30m, which is outside the normal range. Treat capacities with
Warning Geometry ; . )
Geometry increasing caution.
. Ditch Road NB - Effective flare length is over 30m, which is outside the normal range. Treat capacities with
Warning Geometry Roundabout y ) :
increasing caution.
Geometry
Warning DemandSets D2 - Scenario 1, AM | Time results are shown for central hour only. (Model is run for a 90 minute period.)
Analysis Set Details
" Specific Network Flow | L ie R For
Roundabout . Include In Use Specific k C
Name : Description Demand Set | Locked Scaling Factor e 107 Scaling
Capacity Model Report Demand Set(s) (s} %) Scaling Factor (%) Factors
(Default
Analysis Set) ARCADY v 100.000 85.000
Demand Set Details
Model s Results .
. Model Model . Time Single
Scenario Time . Traffic Start Finish Time Segment For Time Run Use .
Name Name Period | Description | Profile Time Time Period Lenath Central Seqment Locked Automatically | Relationshi Relationship
Name Type . ) Length g Hour 9 o P
{HH:mm) | (HH:mm) {min) Only
{min) Only
Scenario | Scenario ONE § .
1, AM 1 AM HOUR 08:00 09:30 90 15 v v
Intersection Network
Intersections
Name Intersection Type | Leg Order | Grade Separated | Large R dabout | Do Gi tric Delay | Int: tion Delay (s) | Intersection LOS
(untitled) Roundabout 12,345 9.37 A
Intersection Network Options
| Driving Sldel Lighting I Road Surface N k Residual Capacity (%)l First Leg Reaching Threshold
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Appendix D
Meeting Notes
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AMERICAN 7260 Shadeland Station, Indianapolis, Indiana 46256
. - STRUCTUREPOINT TEL 317.547.5580 FAX 317.543.0270
INC. www.structurepoint.com
[ |
MEETING NOTES
Location: City of Westfield Public
" Works Building
Date: February 7, 2012
Project: Harmony TIS
Attendees: Name Representing
Neil VanTrees, P.E. City of Westfield
Kevin Todd, AICP City of Westfield
Jeromy Grenard, PE, PTOE American Structurepoint,
Inc.
American Structurepoint,
Amanda Johnson, EI Inc.
ITEMS DISCUSSED:
1. Site Plan

a. Neil and Kevin stated that it was their understanding that not even right-in/right-out drives were
likely to be granted on 146™ Street when it is widened to four lanes.

Amanda followed up with Bryan Stumpf (Director of Planning, American Structurepoint,
Inc.). He has been meetmg with Hamilton County for some time regarding right-in/right-
out access along 146" Street and was somewhat confident access would be provided. He
advised to continue study with right-in/right-out access as shown on the current site plan.
Therefore, the two right-in/right-out drives were included in the analysis.

b. Proposed distribution percentages were examined and agreed to be acceptable.

2. Road Network

a. Per Neil, both Ditch Road and Towne Road between 146™ Street and 156™ Street are likely to
remain the same as existing: two-lane undivided roads, not upgraded to four-lane roads.

b. Neil requested that at the intersections of 156™ & Ditch and 156" & Towne be analyzed as
roundabouts in addition to existing stop-controlled intersection configurations.

Traffic Impact Study — Harmony Development, Westfield, Indiana
-33-
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c. Neil requested that American Structurepoint check with UNITED Consulting to see the latest
146" Street plans.

Jeromy followed up with Chris Hammond (UNITED). 146" Street is currently split into
two phases through the study area. Phase I is from Springmill Road to Ditch Road
(including the intersection), and is currently funded. Phase II is from Ditch Road to
Towne Road (including the intersection), and is currently not funded. It is definite that
Phase I will be complete by 2022, and likely that Phase II will be funded and built by
2022. For this project it was assumed that the proposed 146" conditions would be
extended to Towne Road, including the frontage roads.

3. Traffic Volumes

a. Neil requested that American Structurepoint check with HNTB for future traffic projections
along 146™ Street that were used in the Impact Fee Study. The purpose of this would be
primarily to verify the growth rate used.

Jeromy followed up with Matt Miller (HNTB), who subsequently provided all information
Jrom the Impact Fee Study pertaining to the study area.

b. The year 2022 was determined to be the horizon year to coincide with the impact fee study and
- to provide a 10 year horizon year.

{
e’
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Drive C/I & Ditch — Intersection Total

The following table shows the intersection results for each of the scenarios. The
intersection geometries that were described in the Traffic Impact Analysis were used and
will remain the same for each scenario. This table shows that overall, this intersection
will operate worse if right-in/right-out drives are not constructed.

LOS Delay (sec) | Queue (veh)

AM (PM) | AM (PM) AM (PM)

Scenario 1 A (A) 8.76 (6.38) | 2.70(1.75)
Scenario 2 A (A) 9.04 (8.41) | 2.86(2.99)
Scenario 3 A (A) 9.26 (8.28) | 2.97(2.99)

Drive C/I & Ditch — Intersection Total

The following table shows the approach results for each of the scenarios. The only
approach not included is the westbound approach. This approach only serves an existing
neighborhood and the traffic volumes will not change between scenarios. This
intersection would be the only access to the proposed multi-use portion of the
development if a right-in/right-out drive is not constructed along 146™ Street. The table
. shows that delay and queues along approaches to this intersection will increase without a
right-in/right-out drive.

Scenario 1 LOS Delay (sec) | Queue (veh)
AM (PM) | AM (PM) | AM (PM)
Ditch SB B (A) 13.8 (7.7) 2.7 (<1)
Drive C A (A) 6.5 (5.7) <1 (<1)
Drive | A (B) 6.8 (10.2) <1 (1.8)
Ditch NB A (A) 2.0 (3.7) <1 (1.1)
Scenario 2 LOS Delay (sec) | Queue (veh)
AM (PM) | AM (PM) AM (PM)
Ditch SB B (A) 14.7 (9.2) 2.9 (1.0)
Drive C A(A) 6.7 (6.3) <1 (<1)
Drive | A (C) 7.3 (15.0) <1 (3.0)
Ditch NB A(A) 2.1 (4.1) <1(1.3)
Scenario 3 LOS Delay (sec) | Queue (veh)
AM (PM) | AM (PM) AM (PM)
Ditch SB C(A) 15.1 (8.5) 3.0 (<1)
Drive C A (A) 6.7 (6.1) <1 (<1)
Drive | A (B) 7.3 (15.0) <1 (3.0)
Ditch NB A (A) 2.1 (4.1) <1 (1.3)
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Access Drive A — Southbound Approach

The table below shows that the southbound approach at the proposed right-in/right-out
intersection will operate above acceptable levels of service during the peak hours. Since
movements along 146™ Street are free-flowing, LOS and delay are not available for the
eastbound and westbound approaches.

LOS Delay (sec) | Queue (veh)
AM (PM) | AM (PM) AM (PM)
Scenario 1 A (B) 9.5 (10.8) <1 (<1)

Access Drive B

The table below shows that the northbound approach at the proposed right-in/right-out
intersection will operate above acceptable levels of service during the peak hours. Since
movements along 146™ Street are free-flowing, LOS and delay are not available for the

eastbound and westbound approaches.

LOS Delay (sec) | Queue (veh)
AM (PM) | AM (PM) AM (PM)
Scenario 1 A (B) 9.4 (10.4) <1 (<1)
Scenario 2 N/A N/A N/A
Scenario 3 A (B) 0.7 (11.1) <1 (<1)

Ditch Road & Old 146" Street

The table below shows the capacity results for the westbound approach for each scenario.
The westbound approach experiences the most delay during each scenario. Scenario 1
and 2 show the operational results if the intersection is constructed as a full-access stop
controlled intersection with the eastbound approach stopping for Ditch Road. Scenario 3
shows the operational results if the intersection is constructed as a right-in/right-out
intersection. The table below demonstrates that a right-in/right-out intersection at this
location provides the best operational results.

LOS Delay (sec) | Queue (veh)
AM (PM) | AM (PM) AM (PM)
Scenario 1 D (C) 26.5 (24.0) 2.0 (1.6)
Scenario 2 D (D) 29.6 (25.5) 2.8 (2.0)
Scenario 3 B (B) 13.9 (10.5) <1 (<1)

Operations
The capacity analysis findings are listed below:
e A right-in/right-out drive will not s1gn1ﬁcantly affect the operations along 146™
Street.
e The intersections of Ditch Road & 146™ Street and Ditch Road & Access Drive
C/1 operate best with two right-in/right-out drives along 146™ Street.
e Delay and queues increase along certain approaches when a right-in/right-out is
not constructed.
e All intersection geometries remain the same for all scenarios, with the exception
of Old 146™ Street & Ditch Road. This intersection geometry changes to a right-
in/right-out only during Scenario 3.



Safety
Two safety concerns are described below:
e Vehicles along 146" Street slowing to turn right into the drive.

o An exclusive right-turn lane could be constructed along 146™ Street to
allow proper deceleration of right-turning vehicles, thus removing the
conflict of slowing vehicles in a through lane.

e Vehicles turning right out of the drive onto the 146" Street.

o Although the right-turn exiting vehicle is a potential conflict point, it
should be noted that there is only one conflict point associated with a
right-in/right-out drive. A full access drive, which allows left-turn
movements, presents multiple conflict points.

Summary

A right-in/right-out drive will not significantly affect the operations along 146™ Street.
The addition of a right-in/right-out drive along 146™ Street will actually improve
operations at the adjacent study intersections; most notably at the access drive to the
proposed development and at the intersection of Ditch Road & 146™ Street. Vehicles
may slow down to turn into a right-in/right-out drive which could cause operational
issues and safety issues, but if a right-turn lane is constructed these issues become
obsolete. In addition, although a right-in/right-out access is less safe than allowing no
access, it presents only one conflict point, making it a much safer alternative than a full
access drive.

It is desirable for commercial developments to have more than one access drive. If a fire
or an accident is blocking one access, a secondary access can be used for evacuation, or
for emergency vehicles. The City of Westfield Zoning Ordinance states that multi-family
developments must provide two access points to local streets to allow adequate
accessibility for emergency vehicles. Both of the commercial development areas within
the Harmony development would be served by only one access point if the right-in/right-
out drives are not constructed along 146™ Street.



