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INTRODUCTION
McMahon Associates has reviewed the potential traffic impacts associated with a proposed
residential development to be located on Hadley Street (Route 47) in South Hadley,
Massachusetts. The purpose of this study is to evaluate existing and projected traffic
operational and safety conditions in the vicinity of the site and identify if mitigating
measures are necessary to offset potential project-related traffic impacts on the surrounding
roadways.
The following assessment is based on a review of current traffic volumes and crash data
collected for this study and the anticipated traffic generating characteristics of the proposed
residential development. This study examines existing and projected traffic operations (both
with and without the proposed development) at the proposed study area intersections. This
study provides a detailed analysis of traffic operations during the weekday morning and
weekday afternoon peak hours, when the combination of the adjacent roadway volumes and
the projected traffic increases would be greatest.
Based on the analysis presented in this study, the projected traffic increases associated with
the project-related traffic generated by the development are not expected to have a
significant effect on the area roadways. This report documents the findings of the analysis.
Project Description
The project site is located on Hadley Street (Route 47), just south of its intersection with Pearl
Street in South Hadley, Massachusetts, as shown in Figure 1. The site is currently
undeveloped and is bound by Hadley Street (Route 47) to the east, undeveloped land to the
west and south, and residential properties to the north.
The proposed project calls for the development of a residential subdivision in several phases,
with a full build out of 67 detached residential units. The residential subdivision would be
connected through a series of internal roadways and is proposed to be accessed via two fullaccess driveways on the west side of Hadley Street (Route 47) approximately 600 feet apart.
The northern site driveway is located approximately 650 feet south of the intersection with
Pearl Street, and the southern site driveway is approximately 1,250 feet south of Pearl Street.
The site concept plan is shown in Appendix A .
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Study Methodology
This study evaluates existing and projected traffic operations at study area intersections for the
weekday morning and weekday afternoon peak hour traffic conditions when adjacent roadway
volumes would be greatest.
The study was conducted in three steps. The first step involved an inventory of existing
traffic conditions in the vicinity of the site. As part of this inventory, traffic counts were
collected at key intersections during the weekday morning and weekday afternoon peak
periods. Crash data for the study area intersections was obtained from MassDOT to evaluate
existing traffic safety within the study area. A field inventory was performed to review the
physical characteristics of the study area and to evaluate available sight distance at the
location of the proposed site driveways.
The second step of the study builds upon data collected in the first step and establishes the basis
for evaluating the transportation impacts associated with the future conditions. In this step,
existing 2019 traffic volumes were projected using a seven-year study horizon to the 2026 No
Build (without project) condition and the 2026 Build (with project) condition, in accordance
with MassDOT traffic impact assessment (TIA) guidelines.
The final step evaluated if measures were necessary to improve existing and future traffic
operations and safety, minimize potential traffic impacts, and provide safe and efficient access
to the project site.
Study Area Intersections
The area identified for detailed analysis in this study was determined in coordination with the
Town and based on a review of the surrounding roadway network serving the project site. The
study area intersections include:




Hadley Street (Route 47) at Pearl Street
Hadley Street (Route 47) at Sullivan Lane
Hadley Street (Route 47) at Site Driveways
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EXISTING CONDITIONS
Effective evaluation of potential traffic impacts associated with the proposed development
requires a thorough understanding of the existing traffic conditions on the roadways and
intersections serving the project site. The assessment of existing conditions consists of an
inventory of the roadway and intersection geometries and traffic control devices, collection
of peak-period traffic volumes, and a review of recent crash history.
Roadway Network
Brief descriptions of the principal roadways serving the project site are presented below.
Hadley Street (Route 47)
Hadley Street is classified as a principal arterial under the Town of South Hadley jurisdiction.
The roadway typically extends in the north-south directions, providing access to residential
developments. Hadley Street (Route 47) is a two lane, two-way roadway providing an 11-foot
wide travel lane in each direction. There are shoulders along either side of the roadway ranging
from three to four feet in width. There are no sidewalks provided along either side of Hadley
Street (Route 47). Hadley Street (Route 47) has a posted speed limit of 40 miles per hour (mph)
in the vicinity of the proposed site driveways, and a posted speed limit of 35 mph in the vicinity
of the intersections with Pearl Street and Sullivan Lane.
Pearl Street
Pearl Street is a local roadway under the Town of South Hadley jurisdiction providing access
to residential land uses. Pearl Street extends in the east-west directions, connecting Hadley
Street (Route 47) in the west, to Amherst Road (Route 116) in the east. Pearl Street is under
stop control at its intersection with Hadley Street (Route 47) where Hadley Street operates
freely with no control. Pearl Street is a two lane, two-way roadway with one travel lane in
each direction measuring 10-feet in width. There are no shoulders or sidewalks provided
along Pearl Street. There is no posted speed limit on Pearl Street.
Sullivan Lane
Sullivan Lane is a local roadway under the Town of South Hadley jurisdiction providing access
to residential land uses. Sullivan Lane and is a dead-end roadway extending approximately one
quarter mile, and is under stop control at its intersection with Hadley Street (Route 47) where
Hadley Street operates freely with no control. Sullivan Lane measures 13-feet in width with no
pavement markings and operates as a two-way roadway. There are no sidewalks provided
along either side of Sullivan Lane and there is no posted speed limit.
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Existing Traffic Volumes
Existing Peak Hour Traffic Volumes
To assess peak hour traffic conditions, manual turning movement counts were conducted at
the study area intersections. Traffic count data was collected during the weekday morning
peak period from 7:00 AM to 9:00 AM, and the weekday afternoon peak period from 4:00 PM
to 6:00 PM, on Thursday, September 19, 2019.
The results of the counts are tabulated by 15-minute periods and are provided in Appendix B
of this report. The four highest consecutive 15-minute intervals during each of these count
periods constitute the peak hours that are the basis of the traffic analysis provided in this
report. Based on a review of the traffic count data, the weekday morning peak hour occurs
8:00 AM and 9:00 AM, and the weekday afternoon peak hour occurs between 4:30 PM and
5:30 PM.
Seasonal Variation
In order to determine seasonal variation in this area, a MassDOT continuous count station
(Local ID: 2452) located on I-91 in South Hadley, just west of the project site, was reviewed in
conjunction with the MassDOT 2017 Weekday Seasonal Adjustment Factors. Based on the
data provided, traffic volumes collected during the month of September are shown to be
higher than traffic volumes for the average month. Therefore, to provide a conservative
analysis, the peak hour traffic volumes were not adjusted downward to present an average
month. The count station data is presented in Appendix C. The 2019 Existing peak hourly
traffic flows are depicted in Figures 2 and 3 for the weekday morning and weekday
afternoon peak hours, respectively.
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Speed Data
A 24-hour Automatic Traffic Recorder (ATR) count was conducted on Hadley Street (Route
47) south of Pearl Street in the vicinity of the proposed site driveway on Friday September
20, 2019 to collect vehicle speeds along Hadley Street (Route 47). The results of the ATR
counts are provided in Appendix D of this report and summarized below in Table 1.
Table 1: ATR Vehicle Speed Summary
Location

Direction

Posted

50th

85th

Speed

Percentile

Percentile

(mph)

Speed

Speed (mph)

Hadley Street (Route 47)

Northbound

40

42

47

south of Pearl Street (1)

Southbound

40

42

47

(1) Based on ATR c onducted on Friday Spetember 20, 2019

As shown in Table 1, the 85th percentile speeds on Hadley Street (Route 47) are 47 mph for both
northbound and southbound traffic. The 50th percentile speeds were measured to be 42 mph in
both directions. The posted speed limit on Hadley Street (Route 47) is 40 mph in both directions
in the vicinity of the site driveways.
Crash Summary
Crash data for the study area intersections was obtained from MassDOT for the most recent
three-year period available. This data includes complete yearly crash summaries for 2015
through 2017. A summary of the crash data is presented in Appendix E.
The MassDOT Crash Rate Worksheet was used to determine whether the crash frequencies at
the study area intersections were unusually high given the travel demands at each location.
The MassDOT Crash Rate Worksheet calculates a crash rate expressed in crashes per million
entering vehicles (MEV). The calculated rate was then compared to the average rate for
unsignalized intersections statewide and within MassDOT District 2. For unsignalized
intersections, the statewide average crash rate is 0.57 crashes per MEV, and MassDOT District 2
average crash rate is 0.62 crashes per MEV.
Over the three year period analyzed, there was one reported crash at the intersection of Hadley
Street (Route 47) at Pearl Street, resulting in a crash rate of 0.18 crashes per MEV, which is lower
than both the statewide and MassDOT District 2 average crash rates. The one reported crash
was a collision with an animal and resulted in property damage only.
The intersection of Hadley Street (Route 47) at Sullivan Lane had a total of three reported
crashes over the three year period analyzed, resulting in a crash rate of 0.55 crashes per MEV,
which is lower that both the statewide and MassDOT District 2 average. All three of the
reported crashes were single vehicle collisions in which the vehicle struck a guardrail or utility
9
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pole. Two of the reported crashes resulted in property damage only, and the severity of one of
the crashes was not reported.
Over the three year period analyzed, there were no reported crashes on Hadley Street (Route
47) in the vicinity of the proposed site driveways.

FUTURE CONDITIONS
To determine future traffic demands on the study area roadways, the 2019 Existing traffic
volumes were projected to the future-year 2026 when the proposed development is expected
to be fully built and occupied. Independent of the proposed project, traffic volumes on the
roadways in 2026 are assumed to include all existing traffic, and new traffic resulting from
general growth in the study area. The potential background traffic growth unrelated to the
proposed project was considered in the development of the 2026 No Build (without project)
peak hour traffic volume networks. The anticipated traffic increases associated with the
proposed development were then added to the 2026 No Build volumes to reflect the 2026
Build (with project) traffic condition. A more detailed description of the projection of the
2026 No Build and 2026 Build traffic volume networks is presented below.
Future Roadway Improvements
Planned roadway improvement projects can affect area travel patterns and future traffic
operations. To develop a clearer understanding of future area roadway operations, the South
Hadley Planning Department was consulted and available MassDOT information was
reviewed to confirm that there are no planned roadway improvement projects that would be
expected to affect traffic volumes and patterns on the surrounding area roadways.
Background Traffic Growth
Traffic growth is primarily a function of changes in motor vehicle use and expected land
development in the region. To predict a rate at which traffic on the roadways in the vicinity
of the site can be expected to grow during the seven-year forecast period (2019 to 2026), both
planned area developments and historic traffic growth were examined.
Historic Traffic Growth
In order to forecast increases in traffic volumes on the study area roadways and intersections
for the future analyses, a background growth rate of one percent per year was provided by
the Pioneer Valley Planning Commission (PVPC). This rate captures growth associated with
general changes in population and accounts for other small developments in the vicinity of
the study area that may be unknown at this time.
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Site-Specific Growth
Based on information provided by the Town of South Hadley Planning Department, there
are no planned developments within the vicinity of the project site that would be expected to
affect traffic volumes on the surrounding roadways.
2026 No Build Traffic Volumes
The 2019 Existing peak hour traffic volumes were grown by one percent per year over the
seven-year study horizon (2019 to 2026) to establish the 2026 future year base traffic volumes.
The resulting 2026 No Build weekday morning and weekday afternoon peak hour traffic
volumes are documented in the traffic projection model presented in Appendix F of this
report, and are shown in Figures 4 and 5 for the weekday morning and weekday afternoon
peak hours, respectively.
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Site-Generated Traffic
The Institute of Transportation Engineers (ITE) is a national research organization of
transportation professionals. Their publication, Trip Generation Manual, 10th Edition provides
traffic generation information for various land uses compiled from studies conducted by
members nationwide. Vehicle trip estimates for the proposed residential development
project were developed based on data presented in this publication for Land Use Code
(LUC) 210 (Single-Family Detached Housing). These references establish vehicle trip rates (in
this case, expressed in trips per unit) based on actual traffic counts conducted at similar
existing facilities.
The proposed development includes 67 residential units, which are to be constructed in
various stages. To present a conservative analysis, a full build out condition was analyzed.
Table 2 presents the number of vehicle trips projected to be generated by the full build out of
the 67 residential unit development during the typical weekday morning and weekday
afternoon peak hours.
Table 2: Vehicular Trip Generation

Description
Proposed Residential
Development(1)

Weekday AM

Weekday PM

Peak Hour

Peak Hour

In
13

Out Total
39

52

In
44

Out Total
26

70

(1) ITE Land Use Code 210 (Single-Family De tache d Housing) base d on 67
dwe lling units.

As shown in Table 2, the proposed residential development is estimated to result in
approximately 52 new vehicle trips (13 entering vehicles and 39 exiting vehicles) during the
weekday morning peak hour and approximately 70 new vehicle trips (44 entering vehicles
and 26 exiting vehicles) during the weekday afternoon peak hour.
Project Trip Distribution and Assignment
The additional traffic projected to be generated by the proposed development was
distributed onto the study area roadways and intersections based on a review of 2010 Census
Commuting and Employment for the Town of South Hadley, provided in Appendix G. The
resulting arrival and departure patterns are presented in Figure 6 and are documented in the
traffic projection model found in Appendix F.
2026 Build Peak Hour Traffic Volumes
To establish the 2026 Build peak hour traffic volumes, the distributed new project trips were
assigned to the surrounding roadway network based on the project distribution patterns shown
14
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in Figure 6. The resulting distributed new project trips are shown in Figure 7 for the weekday
morning and weekday afternoon peak hours. These project trips were then added to the 2026
No Build peak hour traffic volumes to reflect the 2026 Build peak hour traffic volumes. The
resulting 2026 Build weekday morning and weekday afternoon peak hour traffic volumes are
presented in Figures 8 and 9, respectively.

15

15%

SULLIVAN LANE

N

0%

PEARL STREET
5%

NORTHERN
SITE DRIVEWAY

SITE

HADLEY STREET
(ROUTE 47)

SOUTHERN
SITE DRIVEWAY

FIGURE 6 - DIRECTION OF ARRIVALS
AND DEPARTURES

RESIDENTIAL DEVELOPMENT
SOUTH HADLEY, MA

80%

N

6(4)
0(0)

2(7)

SULLIVAN LANE
0(0)

2(7)

2(7)
1(2)

6(4)
2(1)

1(2)

NORTHERN
SITE DRIVEWAY

6(4)

LEGEND
AM(PM)

FIGURE 7 - NEW PROJECT TRIPS

2(1)
27(18)

HADLEY STREET
(ROUTE 47)

SOUTHERN
SITE DRIVEWAY

9(31)
1(4)

1(2)
4(3)

SITE

1(4)
2(1)

4(3)

RESIDENTIAL DEVELOPMENT
SOUTH HADLEY, MA

PEARL STREET

N

246
0

163
13

SULLIVAN LANE

1
3

173
1

2
162

226
8

20
1

2
27

HADLEY STREET
(ROUTE 47)

SOUTHERN
SITE DRIVEWAY

9
227

1
165

SITE

6
4

1
228

NORTHERN
SITE DRIVEWAY

FIGURE 8 - 2026 BUILD WEEKDAY AM
PEAK HOUR TRAFFIC VOLUMES

RESIDENTIAL DEVELOPMENT
SOUTH HADLEY, MA

PEARL STREET

N

219
4

283
38

SULLIVAN LANE

0
2

319
1

7
281

209
3

14
5

1
18

HADLEY STREET
(ROUTE 47)

SOUTHERN
SITE DRIVEWAY

31
211

2
282

SITE

4
3

4
208

NORTHERN
SITE DRIVEWAY

FIGURE 9 - 2026 BUILD WEEKDAY PM
PEAK HOUR TRAFFIC VOLUMES

RESIDENTIAL DEVELOPMENT
SOUTH HADLEY, MA

PEARL STREET

Traffic Impact Study
North Pole Estates
South Hadley, Massachusetts

TRAFFIC OPERATIONS ANALYSIS
In previous sections of this report, the quantity of traffic on the study area roadways was
described. The following section describes the quality of traffic flow at the study area
intersection for the given travel demands. As a basis for this assessment, intersection capacity
analyses were conducted using Synchro capacity analysis software for the study area
intersection under the 2019 Existing, 2026 No Build, and 2026 Build peak hour traffic conditions.
This analysis is based on procedures contained in the 2010 Highway Capacity Manual (HCM),
which are summarized in Appendix H. A discussion of the evaluation criteria and a summary
of the results of the capacity analyses are presented below.
Level-of-Service Criteria
Average total vehicle delay is reported as level-of-service (LOS) on a scale of A to F. LOS A
represents delays of 10 seconds or less and LOS F represents delays in excess of 50 seconds for
unsignalized movements. A more detailed description of the LOS criteria is provided in
Appendix H.
Capacity Analysis Results
Intersection capacity analyses were conducted for the study area intersections to evaluate the
2019 Existing, 2026 No Build, and 2026 Build peak hour traffic conditions. Based on the
intersection traffic counts, the weekday morning peak hour of the adjacent street traffic is
shown to occur between 8:00 AM and 9:00 AM and the weekday afternoon peak hour of the
adjacent street traffic is shown to occur between 4:30 PM and 5:30 PM.
The detailed capacity analysis results for the 2019 Existing, 2026 No Build, and 2026 Build
conditions are presented in Appendix I, Appendix J, and Appendix K, respectively. The
operations of the study area intersections are presented in Table 3 below and detailed traffic
operations for the intersections are summarized in Appendix L.
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Table 3: Peak Hour Intersection Capacity Analysis
2019 Existing
Weekday Morning
Intersection
Hadley Street (Route 47)
at Pearl Street

Movement LOS(1) Delay(2) V/C(3)
WB LR

A

9.5

0.03

2026 No Build

2026 Build

Weekday Afternoon

Weekday Morning

Weekday Afternoon

Weekday Morning

Weekday Afternoon

LOS

Delay

V/C

LOS

Delay

V/C

LOS

Delay

V/C

LOS

Delay

V/C

LOS

Delay

V/C

B

10.2

0.03

A

9.6

0.03

B

10.3

0.03

A

9.8

0.03

B

10.8

0.04

NB

TR

A

0.0

0.00

A

0.0

0.00

A

0.0

0.00

A

0.0

0.00

A

0.0

0.00

A

0.0

0.00

SB

LT

A

0.6

0.01

A

0.9

0.03

A

0.6

0.01

A

0.9

0.03

A

0.6

0.01

A

0.9

0.03

Hadley Street (Route 47)

EB

TR

A

0.0

0.00

A

0.0

0.00

A

0.0

0.00

A

0.0

0.00

A

0.0

0.00

A

0.0

0.00

at Sullivan Lane

WB LT

A

0.0

0.00

A

0.2

0.00

A

0.0

0.00

A

0.1

0.00

A

0.0

0.00

A

0.1

0.00

NB

LR

A

9.6

0.01

B

10.2

0.00

A

9.7

0.01

B

10.4

0.00

A

9.8

0.01

B

10.5

0.00

EB

Hadley Street (Route 47)

LR

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

B

10.5

0.02

B

11.6

0.01

at Northern Site Driveway NB

LT

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

A

0.0

0.00

A

0.2

0.00

SB

TR

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

A

0.0

0.00

A

0.0

0.00

EB

LR

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

A

9.5

0.04

B

10.4

0.03

LT

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

A

0.3

0.01

A

1.0

0.03

TR

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

A

0.0

0.00

A

0.0

0.00

Hadley Street (Route 47)

at Southern Site Driveway NB
SB
(1) Le ve l-of-Se rvice

(2) Ave rage ve hicle de lay in se conds
(3 ) Volume to capacity ratio
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Hadley Street (Route 47) at Pearl Street
The critical stop-controlled westbound approach on Peal Street at its intersection with Hadley
Street (Route 47) currently operates at a LOS A during the weekday morning peak hour and
LOS B during the weekday afternoon peak hour. Based on the capacity analysis, the westbound
approach is expected to operate at the same LOS under both the 2026 No Build and 2026 Build
conditions.
The northbound and southbound approaches on Hadley Street (Route 47) are expected to
operate at LOS A under all conditions analyzed.
Hadley Street (Route 47) at Sullivan Lane
Based on the capacity analysis results, the stop-controlled northbound approach on Sullivan
Lane currently operates at a LOS A during the weekday morning peak hour, and LOS B during
the weekday afternoon peak hour. Under the 2026 No Build and 2026 Build conditions, the
northbound approach is expected to continue to operate at the same LOS.
All movements on Hadley Street (Route 47) are expected to operate at LOS A under all
conditions analyzed.
Hadley Street (Route 47) at Northern Site Driveway
The eastbound exiting movement at the proposed northern site driveway is expected to operate
at LOS B during both the weekday morning and weekday afternoon peak hours. Based on the
capacity analysis the site driveway is expected to operate under capacity, with any delays
remaining internal to the site. The movements on Hadley Street (Route 47) are shown to operate
at LOS A during both peak hours.
Hadley Street (Route 47) at Southern Site Driveway
The eastbound exiting movement at the proposed southern site driveway is expected to operate
at LOS A during the morning peak hour and at LOS B during the afternoon peak hour. Based
on the capacity analysis the site driveway is expected to operate under capacity, with any
delays remaining internal to the site. The movements on Hadley Street (Route 47) are shown to
operate at LOS A during both peak hours.
Sight Distance
A field review of the available sight distance was conducted for the proposed Northern
Driveway and Southern Driveway locations. The posted speed limit along Hadley Street (Route
47) within the vicinity of the project site is 40 mph in both directions. The ATR performed on
Hadley Street (Route 47) determined that the 85th percentile speeds are 47 mph in both the
northbound and southbound directions.
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The American Association of State Highway and Transportation Officials’ (AASHTO)
publication, A Policy on Geometric Design, 2011 Edition, defines minimum sight distances at
intersections. The minimum sight distance is based on the required stopping sight distance
(SSD) for vehicles traveling along the main road. According to AASHTO, “If the available sight
distance for an entering or crossing vehicle is at least equal to the appropriate stopping sight
distance for the major road, then drivers have sufficient time to anticipate and avoid collisions.”
The following table summarizes the available sight distances at the proposed site driveways.
Table 4: Sight Distance Requirements

Vehicle Location
Northern Site
Drivew ay at Hadley
Street (Route 47)
Southern Site
Drivew ay at Hadley
Street (Route 47)

Posted

85th

SSD

Available Sight

Speed Limit

Percentile

Required

Distance

(1)

(mph)

Speed (mph)

(ft)

Measured (ft)

Looking Left (North)

40

47

385

400

Looking Right (South)

40

47

385

>500

Looking Left (North)

40

47

385

>500

Looking Right (South)

40

47

385

>500

Direction

(1) AASHTO stopping sight distance (see AASHTO Table 3-1) for operating spe eds of 47 mph

As shown in Table 4, the available sight distance for exiting vehicles looking either direction
from the proposed site driveways was measured to exceed the AASHTO minimum sight
distance requirements based on the measured 85th percentile operating speeds on Hadley Street
(Route 47).
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CONCLUSION
The proposed residential development located on Hadley Street (Route 47) in South Hadley,
Massachusetts includes the construction of 67 single family detached housing units, to be
constructed in multiple stages. The site is proposed to be accessed via an internal roadway
system with two full-access driveways located on the west side of Hadley Street (Route 47),
south of Pearl Street.
Based on the latest ITE publication, the proposed development is projected to result in
approximately 52 new vehicle trips (13 entering vehicles and 39 exiting vehicles) during the
weekday morning peak hour and approximately 70 new vehicle trips (44 entering vehicles and
26 exiting vehicles) during the weekday afternoon peak hour.
The capacity analysis indicates that the proposed residential development is not expected to
greatly affect the operations at the study area intersections. Both proposed site driveways are
expected to operate at a LOS B or better during the weekday morning and weekday afternoon
peak hours. Minimum sight distance requirements are met at both proposed site driveways for
safe access to and from the project site. Movements at each of the existing study area
intersections are not shown to incur any significant increase in delay as a result of the proposed
project.
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