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EXECUTIVE SUMMARY

g MDM Transportation Consultants, Inc. (MDM) has prepared this Traffic Impact and Access
Study (TIAS) for a proposed residential development to be located at 4 Hillside Avenue in
Newburyport, Massachusetts. This report documents existing operational and safety-related
characteristics of roadways serving the development site, estimates future year operating
characteristics of these roadways independent of the development, estimates development-
related trip generation, and identifies incremental impacts of site-related traffic.

This TIAS has been prepared in accordance with requirements and standards for the
preparation of traffic studies as jointly issued by the Commonwealth of Massachusetts

Executive Office of FEnergy & Environmental Affairs/Massachusetts Department of
Transportation (FEA/MassDOT).

! E.1 PROJECT DESCRIPTION

; The Site comprises approximately 4.55 acres located at 4 Hillside Avenue and 12-14 Cottage
Court in Newburyport, Massachusetts. The Site includes a duplex home and an undeveloped
parcel adjacent to the Highland Cemetery and single family homes on Cottage Court and

i Hillside Avenue. Accessfegress to the Site is currently provided via Cottage Court and Hillside
Avenue.

' Under the proposed plan, the property will developed to include 58 new residential apartment
o units (48 apartments and the long range build-out of a 10 room residence for the YWCA) and an
existing duplex home for a total of 60 on-site rental apartment units. Access/egress to the Site
under proposed conditions will be provided via a right-in/right-out unsignalized driveway
along Newburyport Turnpike (Route 1) and via roadway extensions of Cottage Court and
Hillside Avenue.

,,,,,

MDM
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E2 STUDY AREA

This TIAS evaluates transportation characteristics of roadways and intersections that provide a
primary means of access to the Site, and that are likely to sustain a measurable level of traffic
impact from the development. The study area includes the following intersections:

Route 1 at Low Street/ Pond Street (Signalized)

Route 1 at Proposed Site Driveway (Unsignalized)

Pond Street/Cottage Court/Auburn Street (Unsignalized)
Pond Street/Hillside Avenue (Unsignalized)

o oo-ce

E3  SUMMARY OF ANALYSIS AND FINDINGS

Capacity analyses were conducted for each study area intersection to quantify existing and
future year traffic operations with and without the development for the weekday morning and
weekday evening peak hours. These time periods represent the highest activity periods of the
proposed project and the adjacent roadway system.

Under existing and future No-Build conditions:

0 The signalized intersection of Route 1 and Low Street/ Pond Street will operate below
capacity at an overall level of service LOS D or better during the peak hours.

0 The intersections of Cottage Court and Hillside Avenue with Pond Street will operate
below capacity at LOS B or better during the peak hours with minimal delay.

The analyses presented in this TIAS are based on industry-standard trip rates published by the
Institute of Transportation Engineers (ITE). On this basis, the proposed apartment development
is estimated to generate approximately 30 vehicle-trips during the weekday morning peak hour
and 36 vehicle-trips during the weekday evening peak hour. On a daily basis, the development
is estimated to generate approximately 386 vehicle trips on a weekday.

Under Build Conditions, the incremental changes in traffic at the study intersections due to the
proposed development do not result in any significant change in intersection operations at the
study intersections compared to No-Build conditions. Under Build conditions, the site
driveway intersection with Route 1 and nearby signalized intersection will continue tc operate
under capacity during the peak hours with no material change in delay.

b3
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L4 RECOMMENDATIONS

MDM finds that travel conditions in the site vicinity along Route 1 and Pond are generally
unconstrained. Trip generation for the development is estimated at approximately 30 vehicle-
trips during the weekday morning peak hour and 36 vehicle-trips during the weekday evening
peak hour. Traffic impacts associated with the proposed apartment development are not
expected to notably affect travel or safety conditions in the site vicinity. MDM recommends the
following access-related improvements:

Route 1 at Proposed Site Driveway

MDM recommends the following access-related improvements which are subject to MassDOT
permitting and approval, as shown in Figure 8:

a A “STOP” sign (R1-1) and STOP line pavement marking are recommended on the
driveway approach to Route 1. A “no left turn” sign (R3-2) should be installed opposite
the Site in the median of Route 1 to enhance the right tum only restriction. The signs
and pavement markings shall be compliant with the Manual on Uniform Traffic Control
Devices MUTCD).

0 The existing “traffic signal ahead” sign (W3-3) will need to be relocated given the
conflict with the location of the proposed site driveway.

O The driveway alignment, widths and curb radii should been designed to achieve
approximate perpendicular orientation with Route 1. The final curb radii should also be
designed to accommodate the largest anticipated design vehicle.

0 The driveway has been designed to restrict vehicle movements to right-in/ right-out only
operation. To enhance the turn restriction, the driveway will incorporate pavement
markings, a raised channelized right turn island and MUTCD compliant signage.

o Plantings (shrubs, bushes) and structures (walls, fences, etc.) shall be maintained at a
height of 2 feet or less within the sight lines in vicinity of the Site driveways to provide
unobstructed sight lines. Furthermore, the existing vegetation and structures within the
sight lines shall be selectively cleared when the Site driveway is constructed and the
terrain shall be graded as required to ensure minimum recommended sight line
requirements are met or exceeded.
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Pond Street at Cottage Court

0 A “STOP” sign (Ri-1) is recommended on the Cottage Court approach to Pond Street.
The sign shall be compliant with the MUTCD.

0 The existing dead-end sign (W14-1) should be removed when the Cottage Court is
extended through the Site to Route 1.

O Given the close proximity (less than 100 feet) to the fraffic signal conirol at the
Route 1/Pond Street intersection, a “Do Not Block Intersection” sign and markings are
recommended at the Pond Sireet/Auburn Sireet/Cottage Court intersection to enhance
operations for left-turn movements at the intersection. All signs and marking shall be in
conformance with the MUTCD.

Pond Street at Hillside Avenue

o A “STOP” sign (R1-1) is recommended on the Hillside Avenue approach to Pond Street.
The sign shall be compliant with the MUTCD.

E.5 CONCLUSIONS

While the project will increase traffic in the immediate study area, adequate capacity is available
under future Build conditions along Route 1, Pond Street, Low Street and at the study
intersections to accommodate the trip increases associated with the proposed apartment
development. The project is not projected to significantly change any reported operating levels
compared to future No-Build conditions, thus no off-site mitigation is recommended. Proposed
access improvements will provide ample capacity to accommodate site-generated traffic while
also enhancing safety and capacity. In addition, proposed access/egress will be designed to
enhance vehicular connections to the site and to ensure that adequate sight lines are provided in
accordance with AASHTO criteria based on ambient travel speeds.

MDM

5:\ Projects\ 848 - Newburyport (Hall}\ Documents\ TIAS02 848 TIAS02_Final.doc



1.0 INTRODUCTION

This report presents a transportation impact and access evaluation for a proposed residential
development to be located at 4 Hillside Avenue in Newburyport, Massachusetts. This report
documents existing operational and safety-related characteristics of roadways serving the
development site, estimates future year operating characteristics of these roadways
independent of the development, estimates development-related trip generation, and identifies
incremental impacts of site-related traffic.

This TIAS has been prepared in accordance with requirements and standards for the
preparation of traffic studies as jointly issued by the Commonwealth of Massachusetts
Executive Office of Energy & Environmental Affairs/Massachusetts Depariment of
Transportation (EEA/MassDOT).

1.1 PROPOSED DEVELOPMENT

The Site comprises approximately 4.55 acres located at 4 Hillside Avenue and 12-14 Cottage
Court in Newburyport, Massachusetts. The Site includes a duplex home and an undeveloped
parcel adjacent to the Highland Cemetery and single family homes on Cottage Court and
Hillside Avenue. Access/egress to the Site is currently provided via Cottage Court and Hillside
Avenue. The proximity of the site in relation to the regional transportation system is shown in
Figure 1.

Under the proposed plan, the property will developed to include 58 new residential apartment
units (48 apartments and the long range build-out of a 10 room residence for the YWCA) and an
existing duplex home for a total of 60 on-site rental apartment units. Access/egress to the Site
under proposed conditions will be provided via a right-in/right-out unsignalized driveway
along Newburyport Turnpike (Route 1) and via roadway extensions of Cottage Court and
Hillside Avenue. The preliminary Site layout sketch plan prepared by Westcott Site Services is
presented in Figure 2.
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1.2  STUDY METHODOLOGY

This transportation impact and access evaluation is conducted in accordance with
EEA/MassDOT guidelines, and consists of several steps. The first step documents existing
conditions in the transportation study area including an inventory of roadway geometry,
observed traffic volumes, public transportation, and safety characteristics. Next, future year
traffic conditions are forecast that account for other plarmed area developments, normal area
growth, and development-related traffic increases. The third step quantifies operating
characteristics of the study intersection. Specific attention is given to the incremental impacts of
the proposed development. Finally, improvements- are identified to address specific
development-related requirements as needed.

1.3  STUDY AREA

‘This TIAS evaluates transportation characteristics of roadways and intersections that provide a

primary means of access to the Site, and that are likely to sustain a measurable level of traffic
impact from the development. The study area includes the following intersections:

Route 1 at Low Street/ Pond Street (Signalized)

Route 1 at Proposed Site Driveway (Unsignalized)

Pond Street/Cottage Court/Auburn Street (Unsignalized)
Pond Street/Iillside Avenue (Unsignalized)

O 0o a o
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2.0 EXISTING CONDITIONS

In order to provide a basis for quantifying the transportation impacts of the development, the
existing roadway system and the existing traffic operations of study area roadways were
reviewed. This section describes the existing traffic characteristics and operations of roadways
and intersection within the study area. Specifically, this section presents an overview of the
traffic data collection program, existing traffic volumes, safety issues and public transportation
systems serving the area.

2.1  STUDY AREA ROADWAY NETWORK

The study area roadways and intersection are described briefly in this section. A general
description of the physical roadway and intersection features is provided. The study area
includes roadways under State and local jurisdiction. The study area and intersection are
depicted in Figure 1.

2.1.1 Roadways

Route 1

Route 1 is classified by the MassDOT as an urban other principal arterial roadway in the area
which generally runs in a north - south direction and is under MassDOT jurisdiction. In the
area, Route 1 generally runs parallel to 1-95 and provides a cormection to several major
roadways including Route 1A, Route 110, Route 113, and Route 133. Within the study area,
Route 1 provides two travel lanes in each travel direction separated by a median and additionat
travel lanes are provided at its major intersections. Pavement markings include single yellow
edge lines, white lane line and marked white edge lines. The posted speed limit in the project
vicinity ranges between 40 and 45 miles per hour. Land uses along Route 1 in the immediate
project area primarily consist of residential uses with several industrial and commercial
establishments.

ATIN
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Pond Street

Pond Street is classified by the MassDOT as an Urban Minor Arterial under the City of
Newburyport jurisdiction. Pond Street is an east-west roadway in the project area which
connects Route 1/ Low Street to the west and High Street (Route 1A} to the east. The roadway
generally provides one lane of travel in each direction with a total pavement width varying
between 24 to 28 feet in the study area. A sidewalk is provided along both sides of the roadway
within the study area and appears to have been recently enhanced with new wheelchair ramps
and crosswalk markings. The posted speed limit along Pond Street in the study area is 30 miles
per hour. Land use along Pond Street is generally residential with the exception of the Old Hill
Burying Ground located along the northerly side of Pond Street.

Cottage Court

Cottage Court is classified by the MassDOT as a Local roadway under the City of Newburyport
jurisdiction. Cottage Court is approximately 450 feet in length and terminates at the Site. The
roadway currently provides access to six homes and ranges is approximately 20 feet wide with
no sidewalks. Streetlights are provided along Cottage Court.

Hillside Avenue

Hillside Avenue is classified by the MassDOT as a Local roadway under the City of
Newburyport jurisdiction. Hillside Avenue is approximately 275 feet in length and terminates
at the Site. The roadway currently provides access to five homes and is approximately 20 feet
wide with a sidewalk provided along the eastern side. Streetlights are provided along Hillside
Avenue.

2.1.2 Intersections

Route 1 at Low Street/ Pond Street

Route 1 meets Low Street/ Pond Street to form a four-way, signahized intersection. The
northbound and southbound Route 1 approaches both provide a protected left-turn lane, a
through travel lane and a shared through/ right turn lane. The Low Street eastbound approach
provides a shared left/ through travel lane and an excusive right turn lane. The Pond Street
westbound approach provides a single left/ through/ right turn lane. Traffic signal operation
provides protected left turns from Route 1 with overlapping right turns from Low Street as well
as split phasing between Low Street and Pond Street movements and an exclusive pedestrian
crossing phase. Land uses at the intersection include several residential homes and a
commercial property.
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2.2 EXISTING TRAFFIC VOLUMES

Traffic-volume data used in this study were obtained by mechanical and manual methods in
October 2014 and August 2015. Automatic traffic recorder counts {ATRs) were conducted along
Route 1 while manual turning movement counts (ITMCs) were conducted at the study
intersections. Traffic data were collected during the weekday morning (7:00 to 9:00 AM) and
weekday evening (4:00 to 6:00 PM) peak periods. These hours represent the combination of
busiest activity periods of the Site and adjacent roadway network. The traffic count data is
included in the Appendix.

2.2.1 Daily Traffic

Daily traffic volumes along Route 1 in the site vicinity were obtained by mechanical methods

using an automatic traffic recorder. The results of the counts are summarized in Table 1, and
are discussed below.

TABLE 1
EXISTING TRAFFIC VOLUME SUMMARY
ROUTE 1 NORTH OF HILL STREET

Peak Hour
Daily Percent Peak Hour Peak Flow Directional
Time Period Volume (vpd)' Daily Trafficc  Volume {vph)®  Direction®* Volume {vph)
Weekday Morning Peak Hour 11,660 8% 933 61% SB 569
Weekday Evening Peak Hour 11,660 9% 1,090 55% NB 595

"Two-way daily traffic expressed in vehicles per day without seasonal adjustment.
?The percent of daily traffic that occurs during the peak hour.

3Two-way peak-hour volume expressed in vehicles per hour.

ANB = Northbound, 5B = Southbound

As summarized in Table 1, the weekday daily traffic volume on Route 1 in the site vicinity is
approximately 11,660 vehicles per day (vpd) on a weekday. Peak hour traffic flow on Route 1
ranges from approximately 933 vehicles per hour (vph) during the morning peak hour to
1,090 vph during the evening peak hour representing 8 to 9 percent of daily traffic flow. Vehicle
flow is skewed towards the southbound direction during the weekday morning peak hour an
in the northbound direction during the weekday evening peak hour.
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2.2.2 Pegk-Hour Traffic

Manual turning movement counts (TMCs) were conducted during the weekday morning
(7:00 AM - 9:00 AM) and weekday evening (4:00 PM - 6:00 PM} peak periods. Traffic data used
in this evaluation was collected in August 2015. These data reflect above-average traffic
conditions based on review of MassDOT permanent count station data for the area. In order to
provide a conservative analysis, no seasonal adjustment (reduction) of the data was made to the
August traffic volume counts. Permanent count station data is provided in the Appendix. The

resulting existing weekday morning and weekday evening peak hour traffic volumes for study
intersections are depicted in Figure 3.

2.3  MEASURED TRAVEL SPEEDS

Vehicle speeds were obtained for the Route 1 northbound travel direction by timing vehicles
over a known distance and then converting the travel times to speeds. Table 2 summarizes the
average and 85" percentile speeds for Route 1 adjacent to the Site. These speed data provide a

basis for determining appropriate sight lines for the proposed driveway along Route 1. Field
data are provided in the Appendix.

TABLE 2
SPEED STUDY RESULTS - ROUTE 1

Travel Speeds
Travel 85th
Direction Posted Mean: Percentilez
Northbound 45 42 48

1 Advisory/ Posted Speed (mph)
2 Arithmetic mean {mph}
2The speed at or below which 85 percent of the vehicles are traveling

As summarized in Table 2, the mean (average) travel speed on Route 1 traveling northbound is

42 mph and the 85" percentile travel speed is 48 mph. The observed average and 85" percentile

travel speeds are highly consistent with the regulatory speed limit on Route 1 in the
northbound direction. '

10
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2.4 SAFETY

In order to identify crash trends and safety characteristics for study area intersections, crash
data were obtained from MassDOT for the City of Newburyport for the three-year period
covering 2011 through 2013 (the most recent data currently available). A summary of the crash

data with crash rates for each study area intersection is detailed in Table 3 with detailed data
provided in the Appendix.

Crash rates were determined for each study area intersection. These rates quantify the number
of crashes per million entering vehicles. MassDOT has determined the crash rates within the
District 4 area (which includes the City of Newburyport) to be 0.58 for unsignalized
intersections and 0.77 for signalized intersections. These rates represent MassDOT’s “average”
crash experience for District 4 communities and serves as a basis for comparing reported crash
rates for study area intersections which are located within the district.

ii
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TABLE 3
INTERSECTION CRASH SUMMARY

2011 THROUGH 2013
INTERSECTION
Route1 at
Low Street/
Data Category Pond Street
3 Traffic Control Signalized
Crash Rate? 0.19
MHD District 4 Avg3 0.77
Year:
2011 2
1 2012 1
2013 1
Total 4
Type:
Angle 2
Rear-End 1
i Head-On 0
Stdeswipe 1
Single Vehicle 0
" Unknown/Other 0
B Severity:
P. Damage Only 1
Personal Injury 3
;’ Fatality 0
Unknown 0
; Conditions:
) Dry 3
Wet 1
| Snow 0
Other/Unknown 0
Time:
7:00 to 9:00 AM 0
§ 4:00 to 6:00 PM 0
Rest of Day 4

1Source: MassDOT Crash Database.
2 Crashes per million entering vehicles (MEV)
#District 4 Average Crash Rate
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As summarized in Table 3:

O Route 1 at Low Street/ Pond Street: A total of four (4) crashes were reported for the

Route 1 and Low Street signalized intersection — approximately 1 per year - resulting

in a crash rate of 0.19 which is well below the District 4 average. The majority of

! reported crashes at the intersection included angle/ sideswipe type collisions (75%).

All of the crashes occurred outside the normal peak commuter traffic periods and

seventy-five percent (75%) of the crashes were personal injury type crashes. There

were no pedestrian-related incidents or fatalities reported at the intersection during
the 3-year study period.

o Pond Street at Cottage Court/Auburn Street: There were no reported crashes at this
intersection during the three year study period.

oo Pond Street at Hillside Avenue: There were no reported crashes at this intersection
during the three year study period.

In summary, the study intersections all experienced crash rates well below the District4
average and no immediate safety countermeasures are warranted based on the crash history at
the study intersections.

C 2.5 PUBLICTRANSPORTATION FACILITIES

The Massachusetts Bay Transit Authority operates the Newburyport commuter rail service in
the study area which is located less than 1 mile away on Parker Street. The Merrimack Valley
Regional Transit Authority provides bus service immediately adjacent to the Site along Pond
Street. Specifically, Bus Route 54 provides service for destinations in Amesbury, Newburyport
and Salisbury including the Newburyport Commuter Rail Station. Bus Route 53 (Newburyport
Sumumer Shuttle) also runs immediately adjacent to the Site along Pond Street and generally
operates between June and September with service destinations including the Newburyport
Commuter Rail Station and Plum Island. Specific route and schedule information is provided
in the Appendix.

2.6 IGHT LINE ANALYSIS

| An evaluation of sight lines was conducted at the proposed site egress driveway location along
Route 1 to ensure that minimum recommended sight lines will be available at the proposed site
driveway intersection with Route 1. The evaluation documents sight lines under proposed
conditions for vehicles as they relate to Route 1 with comparison to recommended guidelines.

MDM
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The American Association of State Highway and Transportation Officials” (AASHTO)
standards’ reference two types of sight distance which are relevant at the proposed site egress
driveway intersection along Route 1: stoppmg sight distance (55D) and intersection sight
distance (ISD). Sight lines for critical vehicle movements at the proposed site driveway
intersection with Route 1 were compared to minimum 55D and ISD recommendations for the
N regulatory speed limit posted in the area as well as ambient travel speeds recorded along
. Route 1 northbound near the site.

! Stopping Sight Distance

Sight distance is the length of roadway visible to the motorist to a fixed object. The minimum
ﬁ sight distance available on a roadway should be sufficiently long enough to enable a below-
’ average operator, traveling at or near the design speed, to stop safely before reaching a
stationary object in its path, in this case, a vehicle exiting onto Route 1. The SSID criteria are
defined by AASHTO based on design and operating speeds, anticipated driver behavior and
vehicle performance, as well as physical roadway conditions. SSD includes the length of
roadway traveled during the perception and reaction time of a driver to an object, and the
distance traveled during brake application on wet level pavement. Adjustment factors are
applied to account for roadway grades when applicable.

55D was estimated in the field using AASHTO standards for driver’s eye (3.5 feet) and object
height equivalent to the taillight height of a passenger car (2.0 feet) for the northbound Route 1
approach to the proposed site driveway. Table 4 presents a summary of the available SSD as
they relate to Route 1 and AASHTO's recommended SSD based on posted and observed
ambient travel speeds along Route 1. Speed study data is provided in the Attachments.

TABLE 4
STOPPING SIGHT DISTANCE SUMMARY
ROUTE 1 NB APPROACH TO PROPOSED SITE DRIVEWAY

AASHTO Recommended?
Approach/ Posted
Travel Available Speed Average 85t Percentile
Direction SSD (45 mph) Observed Speed>  Observed Speed?
Northbound 430+ Feet 360 Feet 325 Feet 400 Feet

Recommended sight distance based on AASHTO, A Policy on Geometric Design of Highways and Streets based on driver height of
eye of 3.5 feet to object height of 2 feet

i 2Average travel speed of 42 MPH northbound

! 385tk percentile travel speed of 48 MPH northbound

1 A policy on Geometric Design of Highways and Streets, American Association of State Highway and Transportation Officials
(AASHTQ), 2011.

14
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As summarized in Table 4, the existing available sight lines exceed AASHTO's recommended
SSD criteria for the regulatory speed limit as well as for the higher observed 85% percentile

travel speed along Route 1. Stopping sight distance calculations are provided in the
Attachments.

Intersection Sight Distance

Clear sight lines provide sufficient sight distance for a stopped driver on a mimor-road approach
to depart from the intersection and enter or cross the major road. AASHTO's ISD criteria are
defined into several “cases”. In this case, the proposed site egress driveway approach to the
intersection is proposed to be under STOP signal control and the ISD in question relates to the
ability to turn right onto Route 1.

Available I1SD was estimated in the field using AASHTO standards for driver’s eye (3.5 feet),
object height (3.5 feet) for the northbound direction along Route 1. Table 5 presents a summary

of the available ISD for the departure from the proposed site driveway and AASHTO's ideal
ISD.

TABLE 5
INTERSECTION SIGHT DISTANCE SUMMARY
PROPOSED SITE DRIVEWAY DEPARTURE TO ROUTE 1 NB

AASHTO Minimum? AASHTO Ideal®
Posted Posted
Approach/ Travel Available Speed Limit 85t Percentile Speed Limit
Direction ISD? (45 mph) Observed Speed? (45 mph)
Looking South 430« Feet? 360 Feet 400 Feet 430 Feet

Recommended sight distance based on AASHTO, A Policy on Geemetric Design of Highways and Streets. Based on driver
height of eye of 3.5 feet and an object height of 3.5 feet and adjustments for roadway grade if required. Minimum value as noted
represents SSD per AASHTO guidance.

285 percentile travel speed of 48 MPH northbound

3Assumes selechive clearing of existing on-site vegetation and obstructions (i.e., retaining wall) and on-site re-grading.

The results of the ISD analysis presented in Table 4 indicate that minimum ISD criteria would
be exceeded from the proposed site egress driveway looking south onto Route 1 and ideal ISD
criteria would be met or nearly met. The results assume selective clearing of existing cn-site
vegetation and obstructions (i.e., retaining wall) along the site frontage and on-site re-grading
conducted during driveway construction. The specific limits of on-site regrading should be
further reviewed as the site design progresses.
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3.0 FUTURE CONDITIONS

Evaluation of the proposed development impacts requires the establishment of a future baseline
analysis condition. This section estimates future roadway and fraffic conditions with and
without the proposed development. To be consistent with EEA/MassDOT guidelines, a seven
year planming horizon was selected.

To determine the impact of site-generated traffic volumes on the roadway network under future
conditions, baseline traffic volumes in the study area were projected to a future year condition.
Traffic volumes on the roadway network at that time, in the absence of the development (that is,
the No-Build condition), would include existing, traffic, new traffic due to general background
iraffic growth, and traffic related to specific development by others that is currently under
review at the local andfor state level. Consideration of these factors resulted in the
development of No-Build traffic volumes. Anticipated site-generated traffic volumes were then
superimposed upon these No-Build traffic-flow networks to develop future Build conditions.

The following sections provide an overview of future No-Build traffic volumes and projected
Build traffic volumes.

3.1  BACKGROQUND TRAFFIC GROWTH

Background traffic includes demand generated by other planned developments in the area as
well as demand increases caused by external factors. External factors are general increases in
traffic not attributable to a specific development and are determined using historical data.

e
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3.1.1 Historical Area Growth

Nearby permanent count station data published by MassDOT indicates a 0.4 percent annual
growth rate. For planning purposes, a 0.5 percent annual growth rate is used. This correlated
to an approximate 3.6 percent increase over a 7-year horizon. This growth rate is slightly higher
than historic rates, and, as such, is also expected to account for any small fluctuation in hourly
traffic as may occur from time to time in the study area and small background developments or
vacancies in the area. MassDOT permanent count station data and background growth
calculations are provided in the Appendix.

3.1.2 _Background Development-Related Growth

Development of future No-Build traffic volumes considers traffic generaied through the study
area from other specific area developments. Review of Massachusetts Environmental Policy
Act (MEPA) files and a review of the project area indicate that there is one planned
development project in the area:

 Residential Development: The development is an approximate 1.5-acre tract of land
located along Newburyport Tumpike (Route 1) north of Hill Street in Newburyport,
Massachusetts. Under the proposed development plan, eight residential
townhouse/condominium units will be constructed. Information provided in the
Traffic Impact Assessment® for the development indicates that the projected would
generate 5 peak hour trips; a level that is accounted for in the general background
traffic growth rate. The site-specific trip tracings are provided in the Appendix.

3.2 NO-BUILD TRAFFIC VOLUMES

To account for future traffic growth in the study area, the half (0.5) percent annual growth rate
was applied to the existing (bascline) traffic volumes compounded annually over 7 years.
Future No-Build traffic volumes are displayed in Figure 4.

*Memorandum, Re: Proposed Residentisl Development, Route 1 (Newburyport Turnpike) — Newburyport, MA; by MDM Transportation
Consultants, Inc {MDM)}; December 17, 2014.
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3.3 SITE-GENERATED TRAFFIC —ITE BASIS

Future Build condition traffic volumes were developed by estimating the number of peak-hour
trips expected to be generated by the proposed development, and distributing this additional
traffic onto the local roadway network. These future development-related trips were added to
future No-Build traffic volumes to evaluate future traffic operations with the proposed
residential development in place. The methodology utilized to estimate the future trip-
generation characteristics of the proposed development are summarized below. In accordance
with EEA/MassDOT guidelines, the traffic generated by the proposed development was
estimated using trip rates published in ITE’s Trip Generation for the Land Use Code (LUC) based
on trip rates for Apartments (LUC 220). The trip generation calculation worksheet is provided
in the Appendix.

Table 6 presents the trip-generation estimates for the proposed development (including the
long range build-out of the 10 bedroom YWCA building) based on ITE methodology and
EEA/MassDOT guidelines.

TABLE 6
TRIP-GENERATION SUMMARY

Apartments
Peak Hour/Direction (58 Units)?
Weekday Morning Peak Hour:
Entering 6
Exiting 24
Total 30
Weekday Evening Peak Hour:
Entering 23
Exiting 13
Total 36
Weekday Daily: 386

1ITE LUC 220 — Apartment applied to 58 units.

As summarized in Table 6, based on industry-standard trip rates, the proposed development is
estimated to generate approximately 30 vehicle trips during the weekday moming peak hour
(6 entering and 24 exiting) and 36 vehicle trips during the weekday evening peak hour
(23 entering and 13 exiting). On a daily basis, the development is estimated to generate
approximately 386 vehicle trips on a weekday.

MDM
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3.4 TRIP DISTRIBUTION AND ASSIGNMENT

The distribution for projected traffic for the proposed residential developmnent is based
primarily on Journey to Work data published by the US Census and the efficiency of the
roadways serving the site. The resulting trip distribution for new trips is presented in Figure 5.
Trip distribution calculations are provided in the Appendix.

Development-related trips for the Site were assigned to the roadway network using the ITE
trip-generation estimates shown in Table 6 and the distribution patterns presented in Figure 5.

New development-related trips at each intersection during the peak hours are quantified in
Figure 6.

3.5 BUILD TRAFFIC VOLUMES

Future Build condition traffic volumes were arrived at by adding development-specific traffic
volumes to the 2022 No-Build conditions. The 2022 Build condition traffic-volume networks for
the peak hours are displayed in Figure 7.
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4.0 TRAFFIC OPERATIONS ANALYSIS

Intersection capacity analyses are presented in this section for the Existing, No-Build, and Build
traffic-volume conditions. Capacity analyses, conducted in accordance with EEA/MassDOT
guidelines, provide an index of how well the roadway facilities serve the traffic demands placed
upon them. The operational results provide the basis for recommended access and roadway
improvements in the following section.

4.1 CAPACITY ANALYSIS PROCEDURES

Capacity analysis of intersections is developed using the Synchro® computer software, which
implements the methods of the 2010 Highway Capacity Manual (HCM). The resulting analysis
presents a level-of-service (LOS) designation for individual intersection movements. The LOS is
a letter designation that provides a qualitative measure of operating conditions based on several
factors including roadway geometry, speeds, ambient traffic volumes, traffic controls, and
driver characteristics. Since the LOS of a traffic facility is a function of the traffic flows placed
upon it, such a facility may operate at a wide range of LOS5, depending on the time of day, day
of week, or period of year. A range of six levels of service are defined on the basis of average
delay, ranging from LOS A (the least delay) to LOS F (delays greater than 50 seconds for
unsignalized movements and 80 seconds for signalized movements). The specific control
delays and associated LOS designations are presented in the Appendix.

4.2 INTERSECTION CAPACITY ANALYSIS RESULTS

Capacity analysis results for the weekday morning and weekday evening peak hour capacity
analysis results for the unsignalized and signalized study intersections are described below,
with detailed analysis results presented in the Appendix.

4.2.1 Level of Service Analysis

The capacity analysis results for the intersections in the study area are summarized in Table 7
and Table 8 for the weekday morning and weekday evening peak hours, respectively. Detailed
analysis results are presented in the Appendix.
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TABLE7

INTERSECTION CAPACITY ANALY,

2015 Exis ting 2022 No-Build 2022 Build

Intersection Approach v/t Delay? LOS? vic Delay LGOS v/c Delay LOS
Route 1 at Eastbound 0.74 36 D 0.76 37 D 0.78 38 D
Low Street/ Westbound  0.50 41 D 0.52 42 13) 0.54 42 D
Pond Street Northbound  0.58 30 C 0.60 31 C 0.63 32 C
Southbound  0.62 33 c 0.64 33 C 0.64 34 c
Overall 072 34 C 0.76 34 C 0.78 35 D
Pond Street at Eastbound 0.02 <5 A 0.02 <5 A 0.02 <5 A
Cottage Court/ Westbound  0.01 <5 A 0.01 <5 A 0.01 <5 A
Auburn Street NBExit 0.00 10 A 0.00 10 A 0.00 10 A
SBExt 0.02 9 A 0.02 9 A 0.02 9 A
Pond Street at Eastbound  0.00 <5 A 0.00 <5 A 0.00 <5 A
Hillside Avenue Westbound  0.00 <5 A 0.00 <5 A 0.00 <5 A
NB Exit  0.00 <5 A 0.00 <5 A 0.01 10 A
Route 1 at WB R Exit  n/at n/a n/a n/a n/a n/a 0.00 9 A
Proposed Northhound nfa n/a n/a n/a n/a nfa 0.02 <5 A

Site Driveway

1V olume-to-capacity ratio

2Average control delay per vehicle (in seconds)

3Level of service
“Not Applicable

TABLE 8

INTERSECTION CAPACITY ANALYSIS RESULTS - WEEKDAY EVENING PEAK HOUR

2015 Existing 2022 No-Build 2022 Build
Intersection Approach v/l Delay? LOS? v/ic Delay LOS vic Delay LOS
Route 1 at Eastbound  0.81 39 D 0.85 43 D 0.88 46 D
Low Street/ Westbound 051 39 D 0.53 40 D 0.53 40 D
Pond Street Northbound (.62 30 C 0.63 30 C 0.65 30 C
Scuthbound  0.57 3 C 0.58 34 C 0.58 34 C
Overall 081 34 C 0.85 35 D 0.88 37 D
Pond Street at Eastbound  0.02 <5 A 0.02 <5 A 0.02 <5 A
Cottage Court/ Westbound  0.00 <5 A 0.00 <5 A 0.00 <5 A
Auburn Street NB Exit  0.03 12 B 0.03 12 B 0.03 12 B
SBExt 0.02 9 A 0.03 9 A 0.03 10 A
Pond Street at Eastbound  0.00 <5 A 0.00 <5 A 0.00 <5 A
Hillside Avenue Westbound  0.00 <5 A 0.00 <5 A 0.00 <5 A
NBExit  0.00 10 A 0.00 10 A 0.01 10 A
Route 1 at WB RExit n/at nfa nfa n/a nja nfa 0.00 10 A
Proposed Northbound n/a n/a n/a n/a nja n/a 0.1 <5 A
Site Driveway
Volume-to-capacity ratio
2Average control delay per vehicle (in seconds)
*Level of service
4Not Applicable
21
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As summarized in Table 7 and Table §:

0 Roufe 1 at Low Street/ Pond Street: Under existing and future No-Build conditions, the
signalized intersection of Route 1 and Low Street will operate at an overall level of
service (LOS) D or better during the peak hours. With the addition of the project, the
intersection will continue to operate at an overall LOS D or better with no material
increases in delay.

0o Pond Street at Cotlage Court/Auburn Street: Under Build conditions, the minor street
approaches to the intersection will continue operate at LOS B or better during the peak
hours with no material increases in delay compared to No-Build conditions.

0 Pond Street at Hillside Avenue: Under Build conditions, the minor street approaches to
the intersection will continue operate at LOS A during the peak hours with no material
increases in delay compared to No-Build conditions.

o0 Route 1 at Proposed Site Driveway: Under future Build conditions with the proposed
development in place, the Route 1 intersection with the right-in/right-out proposed site
driveway will operate well under capacity at LOS A with minimal delay during the peak
hours.

, In sumimary, the incremental changes in traffic at the study intersections due to the proposed
development do not result in any significant change in intersection operations at the study
’ intersections compared to No-Build conditions. Under Build conditions, the site driveway
intersection with Route 1 and nearby signalized intersection will continue to operate under
| capacity during the peak hours with no material change in delay.

4.2.3 Vehicle Queue Analysis

; Vehicle queue results are presented for the signalized study intersection. These vehicle queues
are compared to available storage lengths, which are defined as lengths of exclusive turn lanes
or the distance to the nearest major intersection for through lanes. Vehicle queue results from
the capacity analysis are surmunarized in Table 9 for the signalized study intersection of Route 1
at Low Street/Pond Street. Detailed worksheets of the queuing analysis are provided in the
Appendix.

22
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TABLE 9
VEHICLE QUEUE ANALYSIS SUMMARY
ROUTE 1 AT LOW STREET/ POND STREET

2022 No-Build 2022 Build
i Storage 95t Percentile 95% Percentile
, Length Average Queue Queue Average Queue
Appreach {feet) Length Length Queue Length Length
Weekday Morning Peak Hour

H Eastbound L/T >1000 149 318 156 325

; Eastbound R 150+ 33 68 33 68
Westbound L/T/R >1000 89 164 93 168

Northbound L 165x 86 160 95 173

) Northbound T, T/R >1500 47 79 49 81

’ Southbound L 165 19 52 20 53
Southbound T, T/R >1500 158 283 161 283

b

x Weekday Evening Peak Hour
Eastbound L/T >1000 179 422 189 445

. Eastbound R 150+ 26 59 26 59

i Westbound L/T/R >1000 88 174 89 175

; Northbound L 165+ 93 184 97 190
Northbound T, T/R >1500 98 160 100 162
Southbound L 165+ 31 78 34 83
Southbound T, T/R >1500 133 214 134 214

1Average and 95 percentile quene lengths are reported in feet per lane.

; As presented in Table 9, average and 95t percentile vehicle queues at the signalized study
intersections are generally contained within available storage areas during the peak hours.
Incremental impacts due to the proposed project are minor, generally representing an increase

of one additional vehicle queue length or less for impacted movements and in many cases no
Y increase at all.
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5.0 RECOMMENDATIONS AND CONCLUSIONS

5.1 RECOMMENDATIONS

MDM finds that fravel conditions in the site vicinity along Route 1 and Pond Street are
generally unconstrained. Trip generation for the development is estimated at approximately 30
vehicle-trips during the weekday morning peak hour and 36 vehicle-trips during the weekday
evening peak hour. Traffic impacts associated with the proposed apartment development are
not expected to notably affect travel or safety conditions in the site vicinity. MDM recommends
the following access-related improvements:

Route 1 at Proposed Site Driveway

| MDM recommends the following access-related improvements which are subject to MassDOT
permitting and approval, as shown in Figure 8:

J o A “STOP” sign (R1-1) and STOP line pavement marking are recommended on the
driveway approach to Route 1. A “no left turn” sign (R3-2) should be installed opposite
the Site in the median of Route 1 to enhance the right tum only restriction. The signs
and pavement markings shall be compliant with the Manual on Uniform Traffic Control
Devices (MUTCD).

O The existing “traffic signal ahead” sign (W3-3) will need to be relocated given the
conflict with the location of the proposed site driveway.

3 The driveway alignment, widths and curb radii should been designed to achieve
approximate perpendicular orientation with Route 1. The final curb radii should also be
designed to accommodate the largest anticipated design vehicle.

24
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0 The driveway has been designed restrict the driveway movements to right-in/ right-out
movements. To enhance the turn restriction, the driveway will incorporate pavement
markings, a raised channelized right turn island and MUTCD compliant signage.

O Plantings (shrubs, bushes) and structures (walls, fences, etc.) shall be maintained at a
height of 2 feet or less within the sight lines in vicinity of the Site driveways to provide
unobstructed sight lines. Furthermore, the existing vegetation and structures within the
sight lines shall be selectively cleared when the Site driveway is constructed and the
terrain shall be graded as required to ensure minimum recommended sight line
requirements are met or exceeded.

Pond Street at Cottage Court

0 A “STOP” sign (R1-1) is recommended on the Cottage Court approach to Pond Street.
The sign shall be compliant with the MUTCD.

0 The existing dead-end sign (W14-1) should be removed when the Cottage Court is
extended through the Site to Route 1.

O Given the close proximity (less than 100 feet) to the traffic signal control at the
Route 1/Pond Street intersection, a “Do Not Block Intersection” sign and markings are
recommended at the Pond Street/Auburn Street/Cottage Court intersection to enhance
operations for left-turn movements at the intersection. All signs and marking shall be in
conformance with the MUTCD.

Pond Street at Hillside Avenue

0 A “STOP” sign (R1-1} is recommended on the Hillside Avenue approach to Pond Street.
The sign shall be compliant with the MUTCD.

5.2 _CONCLUSIONS

While the project will increase traffic in the immediate study area, adequate capacity is available
under future Build conditions along Route 1, Pond Street, Low Street and at the study
intersections to accommodate the trip increases associated with the proposed apartment
development. The project is not projected to significantly change any reported operating levels
compared to future No-Build conditions, thus no off-site mitigation is recommended. Proposed
access improvements will provide ample capacity to accommodate site-generated traffic while
also enhancing safety and capacity. In addition, proposed access/egress will be designed to
enhance vehicular connections to the site and to ensure that adequate sight lines are provided in
accordance with AASHTO criteria based on ambient travel speeds.
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iewburyport, MA Start Date : 8/5/2015
5 Page No 1
7 : - Groups Prinfed- Passenger Vehicles
; Auburn Street Pond Street Cottage Court Pond Street
From North From East From South From West
Start Time | Right | Thru | Lelt | Peds | s o | Right | Thru | Left | Peds | ap som | Right | Thru | Left] Peds | ap 1o | Right | Thru | Left | Peds | ap tam | int Tota |

i07-:00 AM 1 0 0 0 1 1 0 6 0 7 0 0 1 0 1 1 0 & 0 7 16
507:1 5 AM 3 0 0 0 3 0 0 0 0 0 0 0 0 0 vy 1 0 1 0 z 5
07:30 AM 2 0 0 3 5 0 0 0 0 0 0 0 0 0 b 1 0 4 0 5 10
07:45 AM 6 0 0 2 8 G 0 g Q 0 1 0 0 0 1 0 0 7 0 7 16
! Total 12 G 0 5 17 1 0 6 0 7 1 0 1 0 2 3 ¢ 18 o 21 a7
£

'08:00 AM 1 0 1 1 3 0 0 0 0 0 1 0 0 0 1 0 0 5 0 5 9
08:15 AM 3 0 0 2 5 0 0 0 0 0 1 0 0 0 1 0 0 4 0 4 10
08:30 AM 3 0 0 0 3 0 0 0 0 0 0 0 1 0 1 0 0 6 0 6 10
08:45 AM 9 1 0 0 10 0 0 0 0 0 0 0 0 0 0i @ 0 8 0 8 18

Total 16 1 1 3 21 0 0 0 0 & 2 0 1 0 3 v a 23 c 23 a7
Grand Totat 28 1 1 8 38 1 0 6 0 7 3 0 2 0 5 3 o M 0 44 94
Apprch % | 73.¥ 2.6 26 211 14.3 0 857 0 &0 0 40 0 6.8 0 53.2 0
Total% | 26.8 11 1.1 8 404 1.1 0 64 0 741 32 0 21 0 53] 32 0 436 0 468




t

i

N/S: Hillside Ave

MDM Transportation Consultants, Inc.

28 Lord Road, Suite 280
Marlborough, MA 01752

Www._mdnitrans.com

File Name : Pond at Hillside 7-9
/W: Pond Street Site Code : 00235001
wewburyport, MA Start Date : 8/5/2015
Page No 1
E Groups Printed- Pas's;.enger Vehicles
Pond Street Hillside Avenue Pond Street
From East From South From West
Start Time Thru]  left| Peds]App. Totall TRight| Left] Peds|App Total| Right] Thru[ Peds|App. Total| Int Totai]
£ BREAK *™*
Grand Total 0 0 0 0 0 0 o 0 0 0 0 0
Appreh % 0 0 0 o] 0 0 0 0

Total %




MDM Transportation Consultants, Inc.

28 Lord Road, Suite 230
Martborough, MA 01752

WwWwW, ndmitrans. com

N/S: Rte. 1 File Name : Rte 1 at Pond 4-6

JW: Pond St./Low St Site Code : 00234002
Newburyport, MA Start Date : 8/5/2015
Page No :1
Groups Printed- Passengeer Vehicles - Heavy Vehicles
l Rte. 1 Pond Street Rte. 1 Low Street
Ty From North From East From Scuth From West
Start Time | Right | Thro | Left | Peds [ spp 70w | Right | Thru | Left | Peds | agp.vet | Righi | Thru | Left | Peds | aop vam | Right | Thiu| Left | Peds | g tom | InL Total |
i04:00PM| 23 94 15 1 133 1 27 ) 0 33 3 87 46 0 136 32 24 44 ¢ 100 | 402
04:15PM| 31 89 14 0 134 3 03 3 0 37 3 102 36 ] 141} 35 30 48 0 111 423
,04:30PM | 34 87 14 3 28 4 29 1 0 34 1 86 47 0 134§ 24 38 33 0 95 401
i 04:45 PM 15 78 11 0 104 4 30 5 o 39 5 100 42 0 1471 25 3t 40 0 96 386
i Totai] 103 348 54 4 509] 12 117 14 0 143 12 375 171 0 558} 116 123 183 0 402] 13612
05:00 PM 48 84 14 1 147 6 26 4 0 36 1 102 40 0 143 41 25 50 0 116 442
105:115PM| 38 107 14 4 161 2 37 3 a 42 187 44 0 142 28 37 45 0 110 455
105:30 PM 25 88 14 1 128 7 34 4 0 45 6 99 33 1 144 33 3i 51 0] 115 432
' 05:45 PM 26 87 9 1 123 0 18 3 0 21 2 50 30 3 83 19 31 33 0 83 310
Total | 135 366 51 7 558 15 115 14 0 1441 10 348 152 2 5121 121 124 179 0 424 1639
Grand Tetal | 238 714 105 31 1068 27 232 28 0 287 22 723 323 2 1070 237 247 342 0 826 1 3251
{Apprch % | 22.3 669 9.8 1 94 808 98 0 21 676 302 0.2 287 299 414 0
Total%| 73 22 32 (43 328) 08 71 09 0 88, 07 222 49 01 328) 73 76 105 0 254
Pasengemrvarions | 223 694 104 7 1034) 26 227 25 0 278) 22 713 320 1 1056| 236 243 338 0 817 3185
i pusommvaee | 96.2  97.2 00 636 96.8]963 978 89.3 0 96.9| 100 986 981 50 987|995 984 0888 g 889 98
Yieavy Vehicles 9 20 1 4 34 1 5 3 0 9 o 10 3 1 14 1 4 4 0 9 66
“womvy verices | 3.8 2.8 1 364 32| 3.7 22 107 0 31 0 14 08 50 131 04 16 12 0 1.1 2




MDM Transportation Consultants, Inc.

28 Lord Road, Suite 280
Mariborough, MA 01752

WWW. At rans. com

N/S: Cottage Ct./Auburn St. File Name : Pond at Cottage 4-6

/W: Pond St Site Code @ 00235002
NWewburyport, MA Start Date : 8/5/2015
T hen Click the Comments Tab PageNo :2
! Auburn Street Pond Street Cottage Court Pond Street
{ From North From East From South From West
i Start Time | Right | Thru | Left | Peds | ap. 1em | Right | Thiu | Left [ Peds | app.7om | Right | Thru | Left | Peds | s 1ow | Right | Thru | Left | Peds | aps o | Int. Total |
Peak Hour Analysis From 04:00 PM to 0545 PM - Peak 1 of 1
"zak Hour for Entire Intersection Begins at 04:00 PM
04-00 PM 7 i 0 1 5 G G 0 0 0 0 a 3 0 3 ¢ o i o 11 23
4 04:15 PM 5 0 0 0 5 0 0 1 0 1 0 0 0 0 0 0 0 8 o 3 14
04:30 PM 3 0 1 4 8 1 0 1 0 2 a 1 3 0 4 2 0 5 0 7 21
04:45 PM 2 0 0 0 2 0 0 0 0 0 a 0 [ 0 6 2 ] 2 0 4 12
Total Volume 17 1 1 5 24 1 0 2 0 3 o 1 12 0 13 4 o0 26 0 30 70
sApp.Total | 708 42 42 208 333 0 887 a 6 7.7 923 0 13.3 0 857 0
PHF| 607 250 250 .313 B67 | 250 000 500 000 375 | 000 250 500 000 5421 500 000 591 00O 682 FB1
af Auburn Street
| Out In Total
§ [ 28] | =24 [ 52
[l [ 1] 5]
s :?j;ht Thz  Left  Peds
e Peak Hour Data
= = 4 - T ;‘D'— ]
S | LR
- 5 Narth _{— i'.
® E—p 32 o
5 - = =]/ 2
g - - Peak Hour Begins at 04:00 FM - = = o
= = | 3 =1
> é‘i Passenger Vehides vﬁ_ %N : ﬁr'i
= B =
: 9 % g H L&
o 0|~ —
;
E -~
I T I
E : Left  Thru  Right Peds
: oL 2f 9 ol 9]
1 L
| |
| [ 71 {3} [ 20
. i Out In Total
§ | Coftage Gourd.



MDM Transportation Consultants, Inc.

28 Lerd Road, Suite 280
Marlborough, MA 01752

: WWW. anirans. con

N/S: Hillside Ave File Name : Pond at Hillside 4-6
AN Pond St Site Code 00235002
~ewburyport, MA Start Date : 8/5/2015

, Page No :2

{’ Pond Street w Hillside Avenue Pond Street

From East From South From West

|

|
_ Start Time Thru | Lefti Peds | App. Total!  Right | Left] Peds|App. Total] Right! Thru| Peds[App. Total | Int Total |
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1

“zak Hour for Entire Intersection Begins at 04:30 PM

04:30 M 0 0 G G 0 0 a ol 2 0 0 2 2
04:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0
05:00 PM 0 2 0 2 0 0 o] 0 1 0 0 1 3
05:15 PM 8] 0 0 0 1 2 o] 3 0 4] 0 0 3
Total Volume 0 2 C 2 1 2 0 3 3 0 0 3 8
% App. Total 0 100 0 33.3 66.7 Q 100 8] 0
PHF 000 250 000 250 250 250 000 250 [ 375 .000 000 375 b67
Peak Hour Data
©
Fo-ﬂ 2 T
! E—* North
i 1] 3
i g - Ll e g
% - ;E:D_l Beak Hour Begins at 0430 PM %
% Dc_’ [ [=1 § Passenger Vehides &
i 3 &

Left  Right Peds
2 1 - 0 i

A I B - -
| Cut in Totat
i Hillsige Avenue




0 Seasonal Data/ Yearly Growth



YR
03

YR

YR
ot}

03

SECTION { - CONTINUOUS COUNTING STATION MONTHLY AVERAGE DAILY TRAFFIC

STATIOM 6010 - NEWBURY - RTE.{-85 - 5QUTH OF SCOTLAND RD.

JAN FEB MAR APR MAY
59,463 60,485 63,000 85,420 58,663
5% 1% 4% 1% 1%
56,254 60,998 80,741 65,951 69,723
2% 1% 4% 0% a%
57,311 60,412 62,674 66,194 71,671
-5% -4% 1% 3% 5%
54,718 58,007 62,347 64,386 68,084
7% 5% 0% 2% 5%
56,548 61,080 2,489 65,667 71,204
0% T% 3% 0% 0%
58,632 56,534 60,707 65,432 71,158
STATION 5128 - NEWBURY - RTE.1 - 50UTH OF HANOVER ST.
JAN FEB MAR APR MAY
7,734 7,850 8,469 8,675 §,200
-4% -10% 1% 1% 1%
7.049 6,245 8,315 8,569 §,368
14% 27% 2% 5% 1%
6.030 7,928 8,495 8,954 8,304
2% -0% 7% 2% 3%
7,809 7,233 7,801 8,805 9,825
STATION 5258 - WEST NEWBURY - RTE.I-05 - NORTH OF SGOTLAND RD.
JAN FEB MAR APR MAY
56,156 65,649 56,000 60,205 83,521
v3% 1% 3% 1% 1%
54,522 58,074 60,000 60,618 64,608
4% -2% 4% 0% 2%
52,451 54,781 57,350 60,787 66,226
2% 3% 0% -2% 5%
53 626 53,108 57,332 59,404 82,689
1% 6% A% 2% 5%
54,432 56,313 53,575 60,519 66,028
5% -9% -2% 1% 1%
57,356 51,519 55,611 60,141 85,643

JUN
72,46%
1%
72,870
3%
76,281
-1%
74,276
1%
73,600
4%
76,325

JUN
9,352
2%
5,680
-18%
7,820
21%
9,624

JUN
67,516
1%
68,356
2%

69 867
1%
69,034
2%
70,268
0%
70,600

JUL
789,444
1%
80,271
4%
83,447
0%
83,211
1%
84,023
-1%
83,494

JUL
9,300
3%
9,704
-B%
9,220
3%
5,665

JUL
74,637
1%
75,236
4%
78,218
0%
78,077
-1%
77,850
1%
78,055

AUG
81,485
2%
83,498
1%
84,636
-5%
80,459
8%
84,971
%
85,725

AUG
9,836
-3%
9,263
0%
9,280
7%
8,869

Page 1 of 1

SEP
69,158
5%
72,755
1%
73,300
1%
72,745
1%
71,599
2%
73,509

SEP
9,380
-1%
9,262
3%
8,578
-2%
8,420

oCT
70,181
1%
69,281
1%
59,865
0%
89,941
-2%
BB,B43

71,874

QCT
9,100
1%
8,926
1%
8,807
1%
8,100

QCT
64,871
2%
65,870
-2%
84,857
-1%
84,076
“1%
53,430
5%
66,341

NOV
63,362
0%
63,516
3%
65,132
0%
85,261
0%
85,349
-1%
84,770

NOV
8,160
2%
8,421
0%
8,442
-2%
8,239

NOV
58,424
0%
58,560
3%
80,104
0%
60,090
0%
59,847
0%
59,842

DEC YEAR
59,816 67,770
3% 1%
61,523 £8,116
1% 2%
60,666 69,260
4% 2%
63,216 66,054
1% 2%
62,383 69,172
A8% A%
51,183 68,287
0%
DEC YEAR
8,019 8.769
2% 1%
8,320 8,601
1% 1%
8,203 8,687
-4% 1%
7,844 8,794
0,66%
DEC YEAR
54,893 63,007
2% 1%
55,041 63,508
0% %
55,878 3,068
4% A%
58,319 £3,208
2% 1%
57 335 84,021
4% 0%
55,071 64,017
.57,

Average Adijusment Faaokor

Average Yearly Growth Caloulated

Yearly Growth Facter Used

August
Adjustment
to Year

Q.

LBl
LB
.oz
B8
L83
.84

.89
.91

L
LRl
L84

PR

.82

85

Aniy Averaqge

Sub Average

Sub Avarage

ITALICS & ESTIMATED DATA

MADT



O Speed Data
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1

Route 1

MDM Transportation Consultants, Inc.

28 Lord Road, Suite 280
Mariborough, MA 01752

wWww.mdnirans.com

File Name : rte 1 spot speed
South of Pond Street Site Code : 848
Newburyport, MA Start Date : 9/2/2015
Page No :1

# Northbound |

1 47

2 47

3 47

4 37

5 42

6 38

7 40

8 39

9 46

10 46

1 32

12 45

i3 55

14 42
15 39

16 38

17 44

18 43

19 40

20 a7

21 48

22 33

23 40

24 43

25 38

26 39

27 44

28 42
| 29 40

30 50

31 52

32 38

33 45

34 38

35 39 ]

36 50

37 36

38 37
39 39

40 39

41 a5

42 52

43 41

44 40

45 50

46 40 :I

47 34
- 48 54

49 37

50 38 —

51 39

52 49

53 44

54

T True ! Number of | Percent of
Median Vehicles Vehicles
Vehicle Average (50th 85 10 MPH Number in Percent in Over 45 Over 45
Class Count Speed Percentiie) Percentite | Pace Speed Pace Pace MPH MPH
Northbourd 55 42 40 43 38 - 47 381 72y iq 26|




o Crash Data

P,




1R e XS CE ROt s Forrweid

Highway

e s

INTERSECTION CRASH RATE WORKSHEET

CITY/TOWN : Newburyport, MA COUNT DATE : Aug-15 -
DISTRICT : 4 UNSIGNALIZED: | |  SIGNALIZED:

~ INTERSECTION DATA ~

MAJOR STREET : Rie. 1

MINOR STREET(S) : Pond St. / Low St

T Rte. 1
(3)
INTERSECTION North

DIAGRAM
(Label Approaches)

Low St. Pond St.
(1)

(2)
Rte. 1
{4}
5

PEAK HOUR VOLUMES

APPROACH - 1 2 3 R Total Peak
Hourty
DIRECTION : ER WR SB NE Approach
Volume
PEAK HOURLY - -
VOLUMES (PM) : 437 162 540 576

INTERSECTION ADT (V )= TOTAL DAILY

AU L( ™ P .
K™ FACTOR 9.030 APPROACH VOLUME -
o AVERAGE # OF
TOTAL # OF CRASHES 2| s 3 CRASHES PER YEAR

{ A * 1,000,000 )
(V *365)

Comments : MassDOT District 4 Avg: Signalized = 0.77; Unsignalized = 0.58
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o Public Transportation



i
¢
¥

rrenrmiris

R

! Center
LS

7

I Maudsiay .
State Park,

-Saijisbury

Route 54

O  Time Point
==z Inbound Bus Route
sz OQuibound Bus Route

#1EEit Np Stop Zones

2

i i Municipal Boundary
-y

Heritage
House

o
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Merrimack Valley Regional Transit Authority - Amesbury-Newburyport-Salisbury Page 2 of 2

9:54 10:00 {10:10) 10:20 10:23 [ 10:29]70:36 ] 10:45 | 10:50 10:52 51

PME 11:04 Ti:10 1717:201 11:30 11:33 11:39 | 11:46 ] 11:55 | 12:00 12:02 51 _I

o MBS e -
12:14 12:20 112:30 ] 12:40 12:43 12:49 4 12:56 1:054 1:10 i:i2 51 |
i:24 1:30 i:40 1:50 1:53 1:59 2:06 2:15 2:20 2:22 51
2:34 2:40 2:50 3:00 3:03 | 3.09 | 316 | 3:25 3:30 3:32 51
3:44 3:50 4:.00 | 4:10 4:13 4:19 | 4:26 | 4:35 | 4:40 4:42 51
4:54 5:00 5:10 5:20 5:23 5:29 | 5:36 | 5:45 | 5:50 5:52 513 F1
6:04 6:10 6:20 6:30 6:33 6:39 | 6:46 | 6:55 7:00 7:02 51
SATURDAY/SUNDAY

AM| 7:34% 7:407% 7:50% 8:00 8:03 3:0% | 8:16 8:25 8:30 8:32 51
8:44 8:50 9:00 g:i0 9:13 9:19 9:26 8:35 9:40 9:42 51 ]
9:54 10:00 | 10:10 ) 10:20 10:23 70:29 1 10:36 | 10:45 | 10:50 10:52 51

PM| 11:04 | 17:70 1 11:20¢ 11:30 11:33 | 11:39§ 11:46{ 11:55 | 12:00 12:02 51
2:14 ] 12:20 [12:30] 12:40 12:43 | 12:49}12:564§ 1:05 | 1:10 112 51
1:24 1:30 1:40 1:50 1:534‘ ¥:59 | 2:06 | 2:15 2:20 2:22 5%
2:34 2:40 2:50 3:00 3:03 3:09 3116 3:25 3:30 3:32 51
3:44 3:50 | 4:00 | 410 4:13 4:19 | 426 ] 4:35 | 4:40 4:42 51 |
4:54 5:00 510 5:20 5:23 5:29 | 5:36 { 5:45 | 5:50 5:52 51
6:04* 6:10* 6:20* : 6:30* 6:33* 6:39* | 6:46* | 6:55* | 7:00* 7:02* 51 B}

|
te i et o e Qeruvicec/Fixed-Routes---Schedules/ All-Routes-Listed-(1)/Am...  9/11/2015
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n Sight Distance Calculations



Stopping Sight Distance |

Route 1 - Posted Speed Limit

" ERAKE
REACTION CALCULATED STOPPING
SPEED DISTANCE | BRAKING DISTANCE SIGHT DISTANCE
. (MPH) (FT) (FT) (FT)
Direction 1 NE 45 165375 1044 355.7
" INPUTS Direction 1
_ Travel Direction NB
Speed 45
t 2.5
7 a 11.2

] Stopping Sight Distance {SSD} - Source: AASHTO

SSD = Reaction Distance + Brake Distance
Reaction Distance = 1.47 xt xV
Brake Distance = 1.075 xV*2/a
Where:
= reaction time (sec)

V =travel speed (mph}
a - deceleration rate {ft/sec™2}

%




Stopping Sight Distance

B

Route 1 - 85th Percentile Observed Travel Speeds

BRAKE
REACTION CALCULATED STOPPING
SPEED DISTANCE BRAKING DISTANCE SIGHT DISTANCE
{MPH} (FT} (FT) (FT)
Direction 1 NB 48 176.4 221.1 397.5
INPUTS Direction 1
Travel Direction NB
Speed 48
§ 2.5
a 11.2

Stopping Sight Distance (SSD) - Source: AASHTO
5SD = Reaction Distance + Brake Distance
Reaction Distance = 147 x{ x V

Brake Distance = 1.075 xV*2 /a

Where:

{ = reaction time (sec}

V = travel speed {mph)
a - deceleration rate (ft/sec2)




n Background Growth



Traffic Impact Assessment
Newburyport, Massachusetts

_
+— +—
Low ‘J l’ L _"Q(‘ /\, o Pond
Street _}%'r]*] T r :; *1 r Street
— fn )
NN
_-‘ S
Hi~=w Site Drive
' Noith
{
SITE
SITE TRIPS
l Site Drive Enter 1
South )
Exit 4
Totaj 5
%
P
<.
X
£y
s 8
L s
0w

State Street

Parker Street

NOTES: -

Norxth # () = Entering Trips (Exiting Trips)

Seale: Notto Scale

IWDN TRAMSPORTATION CONSULTANTS, INC.
: _]1 Flanners & Engineers

Figure 5

Site-Generated Trips
Weekday Morning Peak Hour
Date: December 2014

Dhovg Mo, B2 TIASH2.deeg
Copyright® by MDM Transporiation Consultants, Inc. Alt rghis reserved



0 Trip Generation Calculations



Institute of Transpertation Engineers (ITE) 9th Edition

Land Use Code {(LUC) 220 - Apartment

Average Vehicle Trips Ends vs:  Dwelling Units
Independent Variable (X): 58

AVERAGE WEEKDAY DAILY

T=665%X
T=665% 58
T= 38570
T= 1386 vehicle trips
with 50% ( 193 vpd) entering and 50% (193 vpd) exiting.

WEEKDAY MORNING PEAK HOUR OF ADJACENT STREET TRAFFIC

T=0.51*X
T=051% 58
T=29.58
T=30 vehicle trips
with20% ( 6 vph)entering and 80% ( 24 vph) exiting,.

WEEKDAY EVENING PEAK HOUR OF ADJACENT STREET TRAFFIC

T=062%X
T=0.62* 58
T=35.96
T=236 vehicle trips
with 65% ( 23 vph) entering and 35% ( 13 vph} exiting.

[SaTURDAY DAILY |
T=639*X
T=639% 58
T=370.62

T=370 vehidle trips
with 50% ( 185 vpd) entering and 50% (185 vpd) exiting.

SATURDAY MIDDAY PEAK HOUR-OF GENERATOR

T=052*X

T=052% 58
T=230.16

T=30 vehicle trips

with 50% ( 15 vph) entering and 50% (15 vph) exiling.

848 LUC 220 (Avg. Rates).xls
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o Trip Distribution Calculations



Journey-to-Work Distribution

To/From Roulas

Source: 2008-2010 US Cansus Joumnay-io-Waork Data

S\ProjeclsiBd0 - NewbUryporl (HalljiSeend48 - Jounay 1o Workxls

Residence Workplace
Town Town All % of Total Reule 1 Route 1 Pond Straet Pond St fo Auburn 5t Low Stresl Tolal
Nama Name Workers Rounded {TofFrom Norlh) {TofFrom South) {To/Frem East) {Tao/From Wast) (Te/Fram Waesl)
Workplace
Newhuryport, MA | Newburppor, MA 3,632 39% Newburyporl, MA 40% 15.8% 0.0% 10% 3.5% 0.0% 50% 19.5% 38.0%
Newburyport, MA  |Boston, MA 709 8% Boston, MA 0.0% 0.0% 0.0% 0.0% 100% 8.0% 8.0%
Newburypert, MA  [Haverhili, MA 235 3% Haverhill, MA 33% 1.0% 2.0% 0.0% 33.3% 1.9% 33% 1.0% 3.0%
Newburyper!, MA  JAndover, MA 234 3% Andover, MA 0.0% 0.0% 0.0% 50.0% 1.5% 50% 1.8% 3.0%
Newburyperl MA  |Feabody, MA 229 3% Peabody, MA 0.0% 0.0% 0.0% 0.0% 100% 3.0% 3.0%
Newburypor, MA _ |Danvers, MA 192 2% Danvers, MA 0.0% 50% 1.0% 0.0% 0.0% 50% 1.0% 2.0%
Newburypor] MA | Salisbury, MA 188 2% Salisbury, MA 100% 2.0% 0.0% 0.0% 0.0% 0.0% 2,0%
Nowburypon, MA  [Newbury, MA 170 2% Newbuiy, MA 0.0% 50% 1.0% 0.0% 0.0% 50% 1.0% 2.0%
Nawbarygord, MA_ |Portsmouth, NH 169 2% Porsmouth, NH 50% 1.0% 0.0% 0.0% 0.0% 50% 1.0% 2.0%
Newburyperl, MA__[Amesbury, MA 155 2% Ameasbury, MA 50% 1.0% 0.0% 0.0% 6.0% 50% 1.0% 2.0%
Newburyport MA  lLawrence, MA 138 1% Lawrance, MA 0.0% 33% 0.3% 0.0% 33.3% 0.3% 33% 0.3% 1.0%
Newburyporl, MA_ | Rawley, MA i3z 1% Rowiey, MA 0.0% 0.0% 33% 0.3% 33% 0.3% 33% 0.3% 1.0%
Newburypar, MA _tMedlard MA 128 1% Medford, MA 0.0% 0.0% 0.0% 0.0% 50% 0.5% 0.5%
Newburyperl, MA __[Bevaerly, MA 124 1% Bavegrly, MA 0.0% 50% 0.5% 0.0% 0.0% 50% 0.5% 1,0%
Newburyport, M&  |Ipswleh, MA 114 1% Ipswich, MA 0.0% E0% 0.5% 0.0% 0.0% 0% 0.5% 1.0%
Newburypor, MA_ §Seabrook, NH 104 1% Seabrook, NH 33% 0.3% 0.0% 0.0% 33% 0.3% 33% 0.3% 1.0%
Nawburypor, MA_ | Cambridge, MA 102 1% Carnbridge, MA 0.0% 50% 0.5% 0.0% 0.0% 0% 0.6% 1.0%
Nawburyperd, MA | Georgalown, MA 87 1% Georgetown, MA 0.0% 50% 0.5% 0.0% 0.0% 50% 0.5% +.0%
Nawburyporl, MA__|Lynn, MA ) B85 1% Lynn, Ma, 0.0% 0.0% 0.0% 0.0% 100% 0% 1.0%
Nawburypord, MA _\Wesl Newbiury, MA 86 1% Wasl Newbury, MA 0.0% C.0% 0.0% 50% 0.5% B0% 0.5% 1.0%
Newburypod, MA  [Gloucasier, MA 8z 1% Glouges|er, MA 0.0% B80% 0.8% 0.0% 0.0% 50% 0.5% 1.0%
Newburypor], MA  |Chelmsflord, MA 75 1% Chelmsford, MA 0.0% 0.0% 0.0% 50% 0.5% 50% 0.5% 1.0%
Newburypor!, MA  |Lowall, MA 75 1% Lowsll MA 0.0% 0.0% 0.0% 50% 0.6% 50% 0.5% 1.0%
Newburypor], MA__|Nerlh Andover, MA 73 1% North Andover, MA 0.0% 0.0% 0.0% §0% 0.5% 50% 0.5% 1.0%
Newbdrygord, MA 1Salem, NH 67 0.5% Salem, NH 0.0% 0.0% 0.0% 100% 05% 0.0% 0.6%
Newburyper, MA _ {Winthrop, MA B5 0.5% Winthrop, MA 0.0% 50% 0.3% 0.0% 0.0% 50% 0.3% 0.5%
Newburyport, MA__ |Tawksbury, MA B4 0.6% Tewksbury, MA 0.0% 3% 0.2% 0.0% 33% 0.2% 33% 0.2% 0.5%
Newburyped, MA [ Burlinglon, MA 61 0.5% Eurlinglon, MA 0.0% 0.0% 0.0% 50% 0.3% 50% 0.3% 0.5%
MNewbury'port, MA [ Topsheld, MA 58 0.5% Topshield, MA 0.0% 50% 0.3% 0.0% 0.0% 50% 0.3% 0.5%:
Newburyport, MA | Somarvile, MA 56 0.5% Somaerville, MA 0.0% 50% 0.3% 0.0% 0.0% 50% 0:3% 0.5%
Newburypor, MA  |Newion MA 54 0.5% Newlon, MA 0.0% 50% 0.3% 0.0% 0.0% B50% 0.2% 0.5%
Newburypor], MA_ 1Southborough, MA 50 0.5% Southborough, MA 0.0% 0.0% 0.0% 50% 0.3% 50% 0.3% 0.5%
Newburypord, MA _ [Framingham, MA 45 0.5% Framingham, MA 0.0% 0.0% 0.0% 50% 0.3% 50% 0.2% 0.5%
Newburyporl MA  [Lexinglon, MA 44 0.5% Lexington, MA 0.0% 0.0% 0.0% 50% 0.3% 50% 0.3% 0.5%
Newburypor!, MA__ |Hamplen, NH 43 0.5% Hamplon, NH 50% 0.3% 0.0% 0.0% 0.0% 50% 0.3% 0.6%
Newburypor, MA - [Chelsea, MA 42 0.5% Chelsea, MA 0.0% 0.0% 0.0% 0.0% 100% 0. 5% 0.6%
Mewburyporl, MA  {Other 1,288 14% Other 0.0%
Total 8,132 100% 21.2% 8.0% 4.2% 7.2% 45.9% | $5.5%
25% 7% 5% E% 55% 100%
SAY 25 ] ] 10 55 100
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Lanes, Volumes, Timings
1: Newburyport Turnpike (Route 1) & Low Street/Pond Street

2015 Exising Condition

Weekday Moming Peak Hour

& "y E Y

O T N N B S 4
Lane Group EBL EBT EBR  WBL WBT WBR NBL NBT  NBR SBL SBT SBR
Lane Configurations iy rd & L o LI 3N
Valume (vph) 123 112 129 8 125 11 133 183 11 29 354 147
Ideal Fiow (vphp!). 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (f) 11 11 " 15 15 15 12 13 13 12 13 13
Storage Length {ft) 0 150 0 0 165 0 165 0
Storage Lanes 0 1 0 0 1 0 1 0
Taper Length (ft) 25 25 25 25
Lane Ufil. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 1.00 0.95 0.95
Frt 0.850 0.989 0.991 0.956
Flt Protected 0.974 0.998 0.950 0.550
Satd. Flow (prot) 0 1744 1487 0 1976 0 1752 3499 0 1752 3393 0
Flt Permitted 0.974 0.998 0.950 0.950
Satd. Flow (perm) 0 1744 1487 0 1976 0 1752 3499 0 1752 3393 0
Right Turn on Red No Yes No No
Satd. Flow {RTOR} 3
Link Speed (mph) 30 30 45 45
Link Distance (ft) 525 133 750 1500
Travel Time {s} 1.8 3.0 114 227
Peak Hour Factor 085 08 08 08 08 08 08 08 08 08 085 085
Heavy Vehicles (%) 4% 1% 5% 0% 5% 0% 3% 6% 0% 3% 6% 3%
Adj. Flow {vph) 145 132 152 7 147 13 156 215 13 34 46 173
Shared Lane Traffic {%)
Lane Group Flow (vph) 0 277 152 0 167 0 156 228 0 34 589 0
Enter Blocked Intersecfion - No No No No Na No No No No No No Na
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Leit  Right
Median Width{ft} 0 0 12 12
Link Offse!{ft) 0 0 0 0
Crosswalk Width(f) 16 16 16 16
Two way Left Turn Lane
Headway Factor 104 104 104 088 088 088 100 09 09 100 096 096
Turning Speed {mph) 15 g 15 ] 15 9 15 9
Number of Detectors 1 1 1 1 1 1 1 1 1
Detector Template
Leading Deteclor (f) 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0
Detector 1 Size() 50 50 50 50 50 50 50 50 50
Detector 1 Type ChEx  ChEx Cl+Ex Cl+Ex ChEx Cl+Ex Ci+Ex Cl+Ex Ci+Ex
Detector 1 Channel :
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue {s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tum Type Spiit NA  pltov  Splhi NA Prot NA Prot NA
Protected Phases 4 4 45 8 8 5 2 1 B
Permitted Phases
Detector Phase 4 4 45 8 3 5 2 1 6
Switch Phase
Minimum tnitial {s) 10.0  10.0 10,0 10,0 50 17.0 50 170
Minimum Split {s) 18.0 16.0 6.0 16.0 110 230 110 230

MDM Transportation Consuifants, Inc.

G\Projects\848 - Newburyport (Hallh Synchrol848 EX AM.syn



Lanes, Volumes, Timings 2015 Exising Condition
1. Newburyport Turnpike (Route 1) & Low Street/Pond Street Weekday Morning Peak Hour

Analysis Period {min} 15

90th %ile Actuated Cycle: 109

70th %ile Actuated Cycle: 96.2

50th %ile Actuated Cycle; 87.4

30th %ile Actuated Cycle: 78

10th %ile Actuated Cycle: 694

# 95th percentile volume exceeds capacily, queue may be longer.
Queuve shown is maximum after two cycles.

Splits and Phases: 1 Newhuryport Turnpike (Route 1) & Low Street/Pond Street

MDM Transpartation Consultants, Inc.
-------- ‘ GAProjects\848 - Newburyport (Hali\Synchro\848 EX AM.syn



HCM 2010 TWSC

3:Hillside Avenue & Pond Street

2015 Exising Condition
Weekday Moming Peak Hour

interseciion

Int Delay, siveh

Movement EBT EBR WBL WBT NBL NBR

Vol, veh/h 132 0 0 136 0 Q

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Controf Free Free Free Free Stop Siop

RT Channelized - None - None - None

Storage Length - - - - 0 -

Veh in Median Storage, # 0 - - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 85 85 g 85 85 85

Heavy Vehicles, % 1 0 0 5 0 0

Mvmt Flow 155 0 0 180 0 0

Majar/Minor Major1 Majar2 Mirsor1

Conflicting Flow All 0 0 155 0. 315 155
Stage 1 - - - - 155 -
Stage 2 - - - - 160 -

Critical Hdwy - - 41 - 6.4 6.2

Critical Hdwy Stg 1 - - - - 54 -

Critical Hdwy Sig 2 - - - - 54 -

Follow-up Hdwy - ~ 2.2 - 35 33

Pot Cap-1 Maneuver - - 1438 - 682 856
Stage 1 - - - - 878 -
Stage 2 - - - - 874 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - - 1438 - 682 896

Mov Cap-2 Maneuver - - - - 682 -
Stage 1 - - - - 878 -
Stage 2 - - - - g74 -

Approach EB WB NB

HCM Centrol Delay, s 0 0 0

HCM LOS A

Minor Lane/Major Mvmi NBLn1 EBT EBR WBL WEBT

Capacity {veh/n} - - - 1438 -

HCM Lane V/C Ratio - - - - -

HCM Control Delay {s) 0 - - 0 -

HCM Lane LOS A - - A -

HCM 95th %tiie Q(veh) - - - 0 -

MDM Transportation Consultants, Inc.
G:\Projectsi848 - Newburyport (Hall\Synchro\848 EX AM.syn



Lanes, Voiumes, Timings
1: Newburyport Turnpike (Route 1) & Low Street/Pond Street

2022 No-Build Condition
Weekday Morning Peak Hour

2

F = Ty 2 i 7~ > v +
Lane Group EBL  EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT  SBR
Total Spiit (s) 240 240 240 240 240 370 240 370
Total Split {%) 2.0% 220% 220% 22.0% 220%  33.9% 22.0% 33.9%
Maximum Green (s) 180 180 180 180 180 . 3.0 180 3.0
Yeliow Time (s} 4.0 4.0 40 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 20 20 2.0 2.0 20 20 2.0
Lost Time Adjust {s) 2.0 2.0 20 20 20 20
Total Lost Time {s) 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 20 2.0 2.0 20 1.0 4.0 1.0 4.0
Recall Mode None  None None  None None Min None Min
Act Effct Green {s) 192 330 14.9 138 363 80 253
Actuated g/C Ratio 021 037 017 015 041 009 028
vic Ratio 076 029 052 0.60 0417 0.22  0.64
Control Delay 50.4 12.6 418 471 19.2 46.1 24
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 504 126 418 471 19.2 46.4 324
LOS D B D b B D C
Approach Delay 36.9 41.8 30.5 331
Approach LOS D D C C
90th %ile Green {s) 180 180 180 180 18.0 407 83 310
90th %tle Term Code Max  Max Max  Max Max  Hold Gap  Max
70th %ite Green {s) 180 180 148 149 148 349 6.5  26.6
70th %ile Term Code Max -~ Max Gap  Gap Gap  Hold Gap  Gap
50th %ile Green (s) 180 180 122 122 1.9 296 53 230
50th %ile Term Code Max Max Gap Gap Gap  Hold Gap Gap
30th %ile Green {s) 7.9 179 100 100 94 3503 00 199
30th %iie Term Code Gap Gap Min Min Gap  Hold Skip Gap
10th %ile.Green (s) 131 13.1 100 100 63 293 00 170
10th %ile Term Code Gap Gap Min Min Gap Hold Skip Min
Queue Length 50th {ff) 149 33 39 B6 47 19 158
Queue Length 95th {ft) #318 68 164 160 79 52. 233
Internal Link Dist (it} 445 93 670 1420
Turn Bay Length {f} 150 165 165
Base Capacity (vph) 398 679 454 400 1446 400 1278
Siarvation Cap Reductn 0 0 0 0 0 0 0
Spiliback Cap Reducin 0 0 0 0 0 0 ]
Storage Cap Reducin 0 0 0 0 0 0 0
Reduced vic Ralio 072  0.23 0.38 041  0.16 009 048
Intersection Summary
Area Type: Other

Cycle Length: 109

Actuated Cycle Length: 89.6

Naturai Cycie: 70

Confrof Type: Actuated-Uncoordinaled

Maximum v/c Ratio: 0.76

tntsrsection Signal Delay: 34.4

Intersection Capacity Utilization 57.9%

Intersection LOS: C
1CU Level of Service B

MDM Transpartation Consultants, Inc.

G\Projects\848 - Newburyport (HallNSynchroi848 NB AM.syn



HCM 2010 TWSC
2: Cottage Court/Auburn Street & Pond Street

2022 No-Build Condition
Weekday Morning Peak Hour

Intersection
Int Delay, siveh 1
Movermnent EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 19 135 3 6 134 1 1 0 1 0 0 12
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop  Stop  Stop Stop Siop Shop
RT Channeiized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - H - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 85 85 & 85 8 85 8 8 8 85 85 85
Heavy Vehicles, % 0 1 0 D 5 0 0 0 0 0 0 0
Mvmt Flow 22 159 4 7 158 1 1 0 1 0 0 14
Major/Minor Major 1 Major2 Minor1 Minor2
Confiicting Flow Al 159 0 0 162 0 0 384 378 161 378 379 158
Stage 1 - - - - - - 206 205 - 172 172 -
Stage 2 - - - - - - 179 173 - 206 207 -
Critical Hdwy 4.1 - - 4.1 - - 71 65 62 71 65 62
Crifical Hdwy Stg § - - - - - - 61 55 - 61 55 -
Critical Hdwy Stg 2 - - - - - - 6.1 55 - 81 55 -
Follow-up Hdwy . 2.2 - - 2.2 - - 35 4 33 35 4 33
Pot Cap-1 Maneuver 433 - - - 1429 - - 578 557 889 583 556 893
Stage 1 : - - - - - - 802 736 - 835 760 -
Stage 2 - - - - - - 827 760 - 801 T34 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1433 - - 1429 - - 553 545 889 572 544 833
Mov Cap-2 Maneuver - - - - - - 559 545 - 572 544 -
Stage 1 - - - - - - 788 723 - 821 756 -
Stage 2 - - - - - - B10 756 - 786 722 -
Approach 8 WB N3 SB
HCM Control Delay, s 0g 0.3 10.3 9.1
HCM LOS B A

Minor Lane/Major Mvint NBLn1 EBL EBT EBR WBL WBT WBR SBiLni

Capacity {vei/h) 686 1433 - - 1429 - -
HCM Lane V/C Ratio 0.003 0.016 - - 0.005 - -
HCM Control Delay (s) 103 78 0 - 75 0 -
HCM Lane LOS B A A - A A -
HCM 95th %tile Q{veh} 0 0 - - 0 - -

893
0.016
9.1

A

0

MDM Transportation Consuiants, Inc.
G:\Projects\848 - Newburyport (HaliSynchro\848 NB AM.syn’



Lanes, Volumes, Timings
1: Newburyport Tummpike (Route 1) & Low Street/Pond Street

2022 Build Condition
Weekday Morning Peak Hour

R N S T A
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL S8BT SBR
Lane Configurations g d & L T o L T
Volume (vph) 127 120 134 ] 133 13 150 194 13 H 367 152
ideal Flow (vphpl) 1800 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width {ft) 1 1 11 15 15 15 12 13 13 12 13 13
Storage Length (ft) 0 150 0 0 165 0 165 0
Storage Lanes 0 1 0 0 1 0 1 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 100 100 100 100 100 100 1.00 0985 095 100 D095 095
Fri 0.850 0.989 0.991 0.956
Flt Protected 0.975 0.998 0.850 0.950
Satd. Flow {prot) 0 1746 1487 0 1976 0 1752 3500 0 1752 3392 0
Fit Permitted 0.975 0.998 0.950 0.950
Satd. Flow {perm) 0 1746 1487 0 1976 0 1752 3500 0 1752 3392 0
Right Turn on Red No Yes No No
Satd. Flow {RTOR) 4
Link Speed {mph) 30 30 45 45
Link Distance (ft) 525 133 750 1500
Travel Time (s} 11.9 3.0 114 227
Peak Hour Factor 08 08 08 08 08 08 08 08 08 08 08 085
Heavy Vehicles (%) 4% 1% 5% 0% 5% 0% 3% 6% 0% 3% 6% 3%
Adj. Flow {vph) 149 141 158 7 156 15 176 228 15 36 432 179
Shared Lane Traffic (%)
Lane Group Flow {vph) 0 290 158 0 178 0 176 243 0 36 611 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Widih{ft) 0 0 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Tumn Lane
Headway Factor 104 104 104 088 08 088 100 09 09 100 09 096
Tuming Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 1 1 1 1 1 1 1 1
Detector Template
Leading Detector (ft) 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 50 50 50 50 50 50 50 50 50
Detector 1 Type Ci+Ex CiEx OChHEx ChHEx ChHEx CHEx CHEx ChEx CHEx
Detector 1 Channel
Detector 1 Extend (s} 0.0 0.0 00 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s} 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay {s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00
Turmn Type Split NA  phov Split NA~ Prot NA Prof A
Protected Phases 4 4 45 8 8 5 2 1 6
Permitted Phases
Detector Phase 4 4 45 8 8 5 2 1 ]
Switch Phase
Minimum Initial (s} 100 100 10.0 100 50 7.0 50 170
Minimumn Spiit (S) 160  18.0 16.0  16.0 M0 230 11.0 230

MDM Transportaticn Consuiltants, Inc.

G\ProjectsiB48 - Newburyport (Hall\Synchroi848 B AM {11-6-15).syn



Lanes, Volumes, Timings 2022 Build Condition
1: Newburyport Turnpike (Route 1) & Low Sireet/Pond Street - Weekday Morning Peak Hour

Analysis Period (min} 15

90th %ile Actuated Cycle: 109

70th %ile Actuated Cycle: 100.1

50th %ile Actuated Cycle: 90.4

30th %iie Actuated Cycle: 82.2

10th %ile Actuated Cycle: 71.7

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  1: Newburyport Turnpike (Roufe 1) & Low Street/Pond Street

MDM Transportation Consultants, Inc,
G\Projects\848 - Newburyport (Hall\Synchro\848 B AM (11-6-15).syn



HCM 2010 TWSC

2022 Build Condition

3: Hillside Avenue & Pond Street Weekday Moming Peak Hour

Infersection

Int Delay, siveh

Movement EBT EBR WBL WBT NBL NBR

Vol, veh/h 137 2 0 14 6 0

Conflicting Peds, #/hr ] ] 0 0 ] ]

Sign Control Free Free Free Free Stop Stop

RT Channelized - None - None - None

Siorage Length - - - - 0 -

Veh in Median Siorage, # 0 - 0 ] -

Grade, % 0 - - 0 0 -

Peak Hour Factor B5 85 85 85 85 85

Heavy Vehicles, % 1 0 0 5 0 0

Mvmt Flow 161 2 0 166 7 0

Major/Minor Major1 Major2 Minor1

Conflicting Flow All 0 0 164 0 328 162
Stage 1 - - - - 162 -
Stage 2 - - - 166 -

Critical Hdwy - - 4.1 - 6.4 6.2

Critical Hdwy Stg 1 - - - - 54 -

Critical Hdwy Stg 2 - - - - 54 -

Follow-up Hdwy - 2.2 - 35 3.3

Pot Cap-1 Maneuver - - 1427 - 671 888
Stage 1 - - - 872 -
Stage 2 - - - - 868 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - 1427 - 671 888

Mov Cap-2 Maneuver - - - - 671 -
Stage 1 - - - 872
Stage 2 - - - - 868 -

Approach EB WB NB

HCM Control Delay, s 0 0 10.4

HCM LOS B

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT

Capacity {veh/h) 671 - - 1427 -

HEM Lane V/C Ratio 0.011 - - - -

HCM Control Delay (s) 104 - - 0 -

HCM Lane LOS 3 - - A -

HCM 95th %tile Cveh) ] - 0 -

MDM Transportation Consultants, Inc.
G:\Projecis\B48 - Newburyport (Halli\Synchroi848 B AM (11-6-15).syn



Lanes, Volumes, Timings
1: Newburyport Turnpike (Route

1) & Low Street/Pond Street

2015 Existing Condition
Weekday Evening Peak Hour

EY

Sy T AN T s LS
Lane Group FBL EBT EBR  WBL WBT WEBER NBL NBT  NBR SBL SBT SBR
Lane Configurafions iy d & LT 3 LT oS
Valume (vph) 186 124 127 16 127 19 165 398 13 53 357 124
Ideal Fiow {vphpi) 1900 1900 1900 1800 1900 1800 1900 1900 1900 1900 1900 1900
Lane Width {it) 11 11 1 15 15 15 12 13 13 12 13 13
Storage Length {ff) 0 150 0 0 165 0 165 0
Storage Lanes 0 1 0 0 1 0 1 0
Taper Length (ft) 25 25 25 25
Lane Utit. Factor .00 100 100 t00 100 100 100 08 095 100 085 095
Frt 0.850 0.084 0.995 0.981
Fit Protected {4971 (.895 0.850 0.950
Satd. Flow {prot) 0 1759 1561 0 2003 0 1787 3676 0 1805 3513 0
Fit Permified 0.971 0.995 0.950 0.950
Satd. Flow (perm) 0 1759 1561 0 2003 0 1787 3676 0 1805 3513 0
Right Turn on Red No Yes No No
Said. Flow (RTOR) 5
Link Speed (mph) 30 30 45 45
Link Distance (ft) 525 133 750 1500
Travel Time (s) 1.9 3.0 114 227
Peak Hour Factor 094 094 0954 09 0% 094 084 094 094 094 094 094
Heavy Vehicles (%) 1% 2% 0% 6% 2% 0% 1% 1% 0% 0% 1% 5%
Adj. Flow {voh) 198 132 135 17 135 20 176 423 14 56 380 132
Shared Lane Traffic (%)
Lane Group Flow {vph} 0 330 135 o 172 0 176 437 0 56 52 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment keft Left  Right Left Left  Right Left Left  Right left ieft Right
Median Width{ft) 0 0 12 12
Link Offset{f) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 104 104 104 083 088 088 100 09 09% 100 096 096
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 1 1 1 1 1 1 1 1
Detector Template
Leading Detector {it) 50 50 50 50 50 50 50 50 50
Trailing Detector (it) 0 0 0 0 0 0 0 0 0
Deiector 1 Fosition{it) 0 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 50 50 50 50 50 50 20 50 50
Detector 1 Tvpe Ci+Ex  ChEx Cl+Ex Cl#Ex CWEx Cl+Ex CltEx Cl+Ex  Cl+Ex
Detector 1 Channel
Detector 1 Extend (s} 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s} 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (5) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Split NA  pivov  Split NA Prot NA Prat NA
Protected Phases -4 4 45 B 8 5 2 1 5
Permitted Phases
Detector Phase 4 4 45 8 8 5 2 1 6
Switch Phase
Minimum Initial () 100 100 100 100 50 170 50  17.0
Minimum Spiit (s) 160  16.0 16.0 160 1.0 230 1.0 230

MDM Transportation Consultants, inc.

GiProjects\B48 - Newburyport (Hall\Synchro\d48 EX PM.syn



Lanes, Volumes, Timings 2015 Existing Condition
1: Newburyport Turnpike (Route 1) & Low Street/Pond Street ' Weekday Evening Peak Hour

Analysis Period {min} 15

90th %ile Actuated Cycle: 104.7

70ih %ile Actuated Cycle: 93.6

50th %ile Actuated Cycle: 84.1

30th %ile Actuated Cycle: 78.5

:, 10th %ile Actuated Cycle: 75.7

| # 95th percentile volume exceeds capacity, queue may be longer.
’ Queue shown is maximum after two cycles.

Splits and Phases:  1: Newburyport Turnpike {(Route 1) & Low Sireet/Pond Sireet

: MDM Transportation Consuliants, Inc.
ot G\Projectsi848 - Newburyport (Hall\Synchroi848 EX PM.syn



HCM 2010 TWSC

3: Hillside Avenue & Pond Street

2015 Existing Condition
Weekday Evening Peak Hour

intersection

Int Delay, siveh

Movement EBT EBR WBL WBT NBL NBR

Vol, vehih 158 3 2 i34 Z 1

Conficting Peds, #hr 0 0 0 0 0 0

Sign Contro! Free Free Free Free Stop Stop

RT Channeiized - None - None - None

Storage Length - - - - 0

Veh in Median Slorage, # 0 - - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 94 94 94 94 94 84

Heavy Vehicles, % 2 0 0 2 0 0

Mvmi Flow 168 3 2 143 2 1

Major/Minor Major1 Major2 Minor1

Conflicting Flow All 0 0 171 0 37 170
Stage 1 - - - - 170 -
Slage 2 - - - - 147 -

Critical Hdwy - - 41 - 6.4 6.2

Critical Hdwy Sig 1 - - - - 54 -

Critical Hdwy Stg 2 - - - - h4 -

Follow-up Hdwy - - 22 - 35 33

Pot Cap-1 Maneuver - - 1418 - 680 879
Stage 1 - - - - 865 -
Stage 2 - - - - 885 -

Piatoon blocked, % - - -

Mov Cap-1 Maneuver - - 1418 - 679 879

Mov Cap-2 Maneuver - - - - 679 -
Stage 1 - - - - 865 -
Stage 2 - - - - 883 -

Approach EB WB NB

HCM Confrof Delay, s 0 0.1 99

HCMLOS A

Minor Lane/Mator Mvint NBLn1 EBT EBR WBE WRT

Capacity (veh/h) 735 - - 1418 -

HCM Lane V/C Ratio 0.004 - - 0.002 -

HCM Centrol Delay (s) 99 - - 7b 0

HCM Lane LOS A - - A A

HCM 9bih %tile G(veh) 0 - - 0 -

MDM Transportation Consuliants, tnc.
G:\Projects\848 - Newburyport (Half)\Synchro\848 £X PM.syn



Lanes, Volumes, Timings

1: Newburyport Turnpike {Route 1) & Low Street/Pond Street

2022 No-Build Condition
Weekday Evening Peak Hour

a
-

T 7

sy A S S
Lane Group EBl. EBT EBR WBL WBT WBR NBL NBT  NBER SBL  SBT  8BR
Total Spiit {s) 240 240 240 240 240 370 240 370
Total Split (%) 220% 22.0% 22.0% 220% 220% 33.9% 22.0% 33.9%
Maximum Green (s) 18.0 180 180 180 8.0 310 180 310
Yellow Time {s) 40 4.0 4.0 40 4.0 40 4.0 4.0
Al-Red Time (s) 20 2.0 20 20 2.0 20 2.0 2.0
Lost Time Adjust (s) -2.0 2.0 -2.0 2.0 2.0 -2.0
Total Lost Time (s) 40 40 4.0 40 4.0 40
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s} 2.0 2.0 20 2.0 1.0 4.0 1.0 40
Recall Mode None  None None  None None Min None Min
Act Effct Green (s) 203 M6 14.8 143 309 88 229
Actuated g/C Ratio 023 029 0.17 016  0.35 010 026
vic Ratio 0.85 023 0.53 083 035 033 058
Conirol Delay 556 109 40.3 462 234 451 323
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Detay 58 109 40.3 462 234 451 323
1OS E B D D C D C
Approach Delay 426 40.3 30.0 336
Approach LOS D D C C
90th %ile Green (s) 180 180 18.0 180 8.0 353 102 275
90th %ite Term Code Max  Max Max  Max Max  Hold Gap  Gap
70th %ile Green (s) 8.0 180 147 147 155 309 79 233
70th %ile Term Code Max Max Gap Gap Gap  Hold Gap Gap
50th %lle Green (s) 180 180 12.1 12.4 125 263 B4 202
50th %ile Term Code Max  Max Gap Gap Gap  Hold Gap  Gap
30th %ile Green (s) 180 180 100 100 9.8 217 51 170
30th %ile Term Code Max Max Min Min Gap  Hold Gap Min
10th %ile Green {s) 180 180 0.0 100 8.9 239 00 170
10th %ile Term Code Max  Max Min Min Gap  Hold Skip Min
Queue Length 50th {ft) 179 26 88 93 98 3 133
Queue Length 95th (ff) #422 59 174 184 160 78 214
Intenal Link Dist (ft} 445 63 670 1420
Turn Bay Length {ft} 150 165 165
Base Capacity (vph) 403 715 463 408 14 414 1331
Starvation Cap Reducin G 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reducin 0 0 0 0 0 0 0
Reduced vic Ratio 0.85 0.20 0.39 0.44 0.32 0.14 0.40
Interseciion Summary
Area Type: Other

Cycle Length: 109

Aciuated Cycle Length: 83.5

Natural Cycle: 70 ‘

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.85

intersection Signal Delay: 35.3
Intersection Capacity Utilization 63.6%

Intersection LOS: D
ICU Level of Service B

MDOM Transportation Consultants, inc,
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HCM 2010 TWSC
2: Coftage Court/Auburn Street & Pond Street

2022 No-Build Condition
Weekday Evening Peak Hour

Intersection
ini Delay, s/veh 15
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Val, veh/h 27 165 4 2 139 1 12 1 0 1 1 18
Conflicting Peds, #hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Confrol Free Free Free Free Free Fres Stop  Stop  Stop Stop Siop  Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % . - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 94 94 94 94 94 9 94 94 N 94 94 94
Heavy Vshicles, % 0 2 0 0 2 0 0 0 0 0 0
Mvmi Flow 29 178 4 2 148 1 13 1 0 1 1 19
Major/Minor Majort Major2 Minort Minor2
Conflicting Flow All 149 0 0 180 0 0 398 388 178 389 380 148
Stage 1 - - - - - - 235 235 - 153 153 -
Stage 2 - - - - - - 163 153 - 236 237 -
Critical Hdwy 4.1 - - 41 - - 71 85 82 711 65 B2
Critical Hdwy Stg 1 - - - - - - 61 55 - 81 55 -
Critical Hdwy Stg 2 - - - - - - 61 55 - 61 55 -
Fallow-up Hdwy 22 - - 2.2 - - 35 4 33 35 4 33
Pot Cap-t Maneuver - 1445 - - 1408 - - 566 550 870 574 548 904
Stage 1 - - - - - - 773 714 - 854 775 -
Stage 2 - - - - - - B4d 775 - 72 713 -
Platoon blocked, % - - - -
Mev Cap-1 Maneuver 1445 - - 1408 - - 543 537 80 563 535 904
Mov Cap-2 Maneuver - - - - - - 543 537 - 563 535 -
Stage 1 - - - - - - 756 698 - 83 773 -
Stage 2 - - - - - - B23 773 - 754 897 -
Approach EB WB NB 5B
HCM Control Defay, s 1 01 - 11.8 9.3
HCM LGS B A

Minor Lane/Maior Mvmt NBLnt EBL EBT EBR WBL WBT WBR SBLnl

Capacity (veh/h) 543 1445 - - 1408 - -
HCM Lane VIC Ratio 0.025 002 - - 0.002 - -
HCM Control Delay (s} 18 75 0 - 718 0 -
HCM Lane LOS B A A - A A -
HCM 95th %tiie Q(veh) 0.1 04 - - 0 - -

849
0.025
9.3

A

0.4
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Lanes, Volumes, Timings
- 1: Newburyport Turnpike (Route 1) & Low Street/Pond Street

2022 Build Condition
Weekday Evening Peak Hour

j — \t f"’ i . i‘s T (k > 'Er ‘*'*j
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b i Fi 28 LT % 4
Volume {vph) 193 141 132 17 133 21 177 415 14 61 370 128
Ideal Flow (vphpl) 1900 1900 1900 1900 1800 1900 1900 1900 1800 1900 1900 1900
Lane Width (ft} 11 1" 11 15 15 15 12 13 13 12 13 13
Storage Length (ft) 1] 150 0 0 165 0 165 0
Storage Lanes ] 1 0 0 1 0 1 0
Taper Length (R) 25 25 25 25
Lane Utit. Factor 00 100 100 400 100 100 100 0985 09 100 085 09
Fri 0.850 0.984 0.995 0.962
Flt Protected 0.972 0.995 0.950 0.950
Satd. Flow {prot) 0 1760 1561 0 2003 0 1787 3676 ¢ 1805 3517 0
Fit Permitted 0.972 0.995 0.950 0.950
Satd. Flow (perm) 0 1760 1561 0 2003 0 1787 3676 O 1805 3517 0
Right Turn on Red No Yes No No
Satd. Flow (RTOR) 6
Link Speed {mph) 30 30 45 45
Link Distance (ff} 525 133 750 1500
Travel Time (s) 11.9 30 1.4 227
Peak Hour Factor 094 094 094 084 094 094 094 094 084 094 084 094
Heavy Vehicles (%) 1% 2% 0% 6% 2% 0% 1% 1% 0% 0% 1% 5%
Adj. Fiow {vph} 205 150 140 18 141 22 188 441 15 65 394 136
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 355 140 0 181 0 188 456 0 85 530 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Widih(ft) 0 0 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 104 104 104 088 088 088 100 096 096 100 086 096
Turning Speed {mph) 15 9 15 9 15 9 15 9
Number of Deteciors 1 1 1 1 1 1 -1 1 1
Detector Template
Leading Detector {it) 50 50 50 50 50 50 50 50 50
Trailing Detector (f) 0 0 0 0 0 0 0 0 0
Detector 1 Posifion(ft) 0 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 50 50 50 50 50 50 50 50 50
Detector 1 Type ChEx CkEx CiEx ChEx ChHEx CltEx CHEx CHEx CHEx
Detector 1 Channel
Detector 1 Exiend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tumn Type Spit NA  pttov  Split NA, Prot NA Prot NA
Protected Phases 4 4 45 8 8 .5 2 1 6
Permitted Phases o
Detector Phase 4 4 45 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 100 100 10.0 10.0 50 170 50 17.0
Minimum Split {s) 160  16.0 16.0 160 1.0 230 1.0 230

MDM Transportation Consultants, Inc.
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Lanes, Volumes, Timings 2022 Build Condition
1: Newburyport Turnpike (Route 1) & Low Street/Pond Street Weekday Evening Peak Hour

Analysis Period (min} 15

90th %ile Actuated Cycie: 105.5

70th %ile Actuated Cycle: 96

50th %ile Actuated Cycle; 87.3

30th %ile Actuated Cycle: 79.1

10th %ile Aciuated Cycle: 76.1

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  1: Newburyport Tumpike (Route 1) & Low Street/Pond Sfreet

MDM Transportation Consuliants, Inc.
G\Projects\848 - Newburyport {Hall\Synchro'848 B PM {11-6-15}.syn



HCM 2010 TWSC

3: Hillside Avenue & Pond Street

2022 Build Condition
Weekday Evening Peak Hour

Intersection

int Delay, siveh

Movement EBT EBR WBL WBT NBL NBR

Vo, veh/h 63 10 2 141 4 2

Conflicting Peds, #hr ¢ 0 0 ¢ 0 0

Sign Control Free Free Free Free Siop Stop

RT Channelized - None - None - None

Storage Length - - - - 0 -

Veh in Median Storage, # 0 . - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 94 9 94 94 84 94

Heavy Vehicles, % 2 0 0 2 0 0

Mvmt Flow 173 1 2 150 4 2

Major/Minor Major1 Major2 Minor1

Conflicting Flow Al 0 0 184 0 333 179
Stage 1 - - - - 179 -
Stage 2 - - - 154 -

Critical Hdwy - - 4.1 - 6.4 6.2

Critical Hdwy Sfg 1 - - - - 54 -

Critical Hdwy Stg 2 - - - - 5.4 -

Foliow-up Hdwy - 2.2 - 3.5 33

Pot Cap-1 Maneuver - - 1403 - 666 869
Stage 1 - - - 857 -
Stage 2 - - - 879 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - - 1403 865 869

Mov Cap-2 Maneuver - - - - 685 -
Stage 1 - - 857 -
Stage 2 - - - 877

Approach EB WB NB

HCM Conlrol Delay, s 0 0.1 10

HCM LOS B

Minor Lane/Major Mvmt EBT EBR WBL WBT

Capacity {(veh/h) - - 1403 -

HCM Lane V/C Ratio - 0.002 -

HCM Control Delay (s) - - 718 0

HCM Lane LOS - - A A

HCM 95th Ystile Q{veh} - - 0 -

MDM Transportation Consultants, Inc.
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