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Route 571 - Penns Neck Area
Congestion Management System

1.0 INTRODUCTION

1.1  Study Purpose

Under the Intermodal Surface Transportation Efficiency Act (ISTEA) of 1991, federd funds may only be
programmed for projects that will sgnificantly increase carrying capacity for sngle occupancy vehicles
(SOV) in a nonattainment area that results from a Congestion Management System (CMS). This
requirement is for both ozone and carbon monoxide. As the entire State of New Jersey is classfied as
nonattainment for ozone, al projects are subject to this requirement requesting federa funds. A CMScan
be defined as a study designed to document the way in which travel demand reduction and operationa
srategies are evauated to determine their ability to iminate the need for the additiond SOV capacity
proposed by the project. This study is being performed in accordance with the Delaware Valey Regiond
Planning Commission (DVRPC) interim CM S process.

1.2  Project Background

In December, 1986 the New Jersey Department of Transportation issued the Route 1 Corridor

Trangportation Study. In this study, the Department identified the Route 1 corridor as an area of intense
growth. In 1991, the Department completed an Environmental Assessment (EA) for Route 1 from

Quakerbridge Road to Sayre Drive and the Federal Highway Adminisiration (FHWA) issued aFinding of
No Significant Impact (FONSI). The study and EA formed the foundation for a series of roadway

improvements dong Route 1 that have been completed. Thisincluded widening from four to six lanesand
grade separations at severd locations including Alexander Road and Scudders Mill Road and signd

eiminations a the Motor Vehicle Ingpection Station and Plainshoro Road. The EA recognized that
improvements are required in the Penns Neck area and specified the congtruction of a grade separated
interchange between Fisher Place and Logan Drive. The PennsNeck areais shown in theattached Figure
1-1 Project Vicinity and Location Map. However, the devel opment of dternativesand preliminary design of
the Penns Neck areaimprovements were not part of this EA.

Todate, Route 1 improvementsin the Penns Neck Areahave been redtricted to imination of the shoulders
to create threetravel lanesin each direction and recongtructing the sgnds. These Trangportation Systems
Management (TSM) improvements are intended as an interim measure to relieve congestion through the
Penns Neck area while more permanent solutions for Route 1 are being advanced. As part of the initia
Route 1 corridor studiesin 1986, NJDOT devel oped aseriesof dternativesfor Route 1 through the Penns
Neck Area.

Thesedternativesincluded grade separations at the PennsNeck Circle, at Harrison Street and other Sitesin
between. Key issues associated with the dternatives included community impacts, impacts to higtorica
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Route 571 - Penns Neck Area
Congestion Management System

resources and traffic operations. 1n 1992, astudy was performed to evauate five dternative improvements
and the no-build condition on the basis of traffic operation. This study recommended Scheme D-1 for
advancement to design and construction.

In 1995 NJDOT performed additiond dternatives analyss to refine Scheme D-1. Alternatives andyss
included the updating of traffic and environmenta studies, and the devel opment of additiond schemesbased
on D-1. Thedternaive andyssincluded preiminary discussonswith municipdities, the County, regulatory
agencies, and mgor property owners. This process culminated in the selection of Scheme D-1.1c asthe
best fit dterndtive in terms of achieving project objectives and minimizing environmental and community
impacts. Scheme D-1.1c was presented to the public in a public information center. Scheme D-1.1cis
shown in Figure 1-2. In 1996, the Department initiated an Environmenta Assessment for improvementsin
the PennsNeck Area. It isthis EA which documentsthe environmenta impacts of the project as presently
planned and includes discussion of the foregoing dternatives anadyss findings.

1.3  Need for Congestion Management System (CMS)

According to the FHWA, objectives of an EA are to determine what aspects of a proposed project have
the potentid for socid, economic, or environmenta impact Environmental Impact and Related

Procedures, 23 CFR 771.119(b)). To dothisaCM Sanaysis must be performed prior to FHWA review.
Once the CMS andysisis complete it will become a component of the 1996 Environmental Assessment
(EA) being prepared for the proposed project. FHWA will then conduct their review of the project and
make a determination of impact. The EA is subject to FHWA approva prior to circulation to the public.
During EA circulation, a public hearing and comment period will be held. Comments received during the
circulation period will be addressed and incorporated into the EA dong with the hearing transcript. The
FHWA will then makeitsfina review and determination.

In early 1997, the DVRPC and NJDOT met to discuss the need for the CMS. In an April 10, 1997
memorandum, representatives from the DV RPC indicated that aCM Sandysisisrequired for thefollowing
reasons.

C The proposed realignment of County Route 571, asproposed by scheme D-1.1c, isover twomiles
in length, exceeding the one mile threshold,

C The new aignment of County Route 571, as proposed by scheme D-1.1c, is not specificaly
identified in the NJDOT TIP or the DVRPC 2020 plan,

C The recongtruction of Route 1 bridge over Millstone River, to provide shoulders, was not identified
inthe TIP or the 2020 plan.
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Route 571 - Penns Neck Area
Congestion Management System

1.4  Study Area

Penns Neck is an established community just east of Route 1 dong both sides of County Route 571
(Washington Road). The PennsNeck Circleislocated at the intersection of Washington Road and Route
1. To the South of the circle, the ADinky Railroadi crosses over Route 1 and to the north are sgnaized
intersections at Fisher Place and Harrison Street. Just north of Harrison Street, Route 1 crosses over the
Millstone River, into Middlesex County. The Penns Neck areais shown inthe attached Figure 1- 1 Project
Vicinity and Location Map.

It was agreed that the Route 571 improvementstrigger the need for the CMS. However in performing the
CMS study, strategies should be evaluated on an areawide basis. The analysisisto be conducted relative
to where congestion is most prevaent. Therefore, athough the proposed project hastriggered the CM S,
the study should not be confined to Route 571.

15  Study Coordination

To coordinate the work performed and to obtain input from other key regiona transportation agencies, a
geering committeewasformed for thisCM S Study. Thiscommitteeincludes representativesfrom NJDOT,
DVRPC, Mercer and Middlesex Counties, Federa Highway Administration (FHWA), N.J. Transt,

Federa Trangportation Adminigtration (FTA), West Windsor Planning Board, Princeton Regiona Planning
Board, Plainsboro Planning Board, Middlesex- Somerset-Mercer Regiona Council, Inc (MSM) and the
Greeter Mercer TMA. A tota of five steering committee meetings were held.

In addition, a public meeting wasincluded as part of the CM S process. The purpose of thismeeting wasto
introduce the project to the public and present the preliminary results of the strategy evauation. A forma

presentation was given, followed by a question and answer period. In generd, residents are in agreement
that congestion is severe and an improvement in the roadway network is needed. DVRPC didtributed a
survey requesting public opinion regarding preferences among the CM S trategies discussed previoudy. See
the Appendix for acopy of thesurvey. Results of the survey have been tabulated by DV RPC and discussed
in Section 6 of thisreport.
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2.0 STUDY AREA

The section of Route 1 and Washington Road currently under study is commonly referred to as the Penns
Neck Area This section dong Route 1 extends from the south a milepost 10.7, south of Alexander Road
to milepost 12.2, north of Princeton-Plainsboro Road and along Route 571 from Nassau Street to Route
535 (Cranbury- Edinburg Road). The study areaiincludes a portion of Plainsboro Township in Middlesex
County and portions of Princeton Township, Princeton Borough and West Windsor Township in Mercer
County.

Centrd to thestudy areaistheintersection of Route 1 and County Road 571 (Washington Road). Thearea
is home to Princeton University and many large corporations together with surrounding communities. The
Princeton Junction Train Station east of Route 1 provides rail access to the area. With the availability of
undeveloped land in the area, a Sgnificant growth in employment is expected.

21  Exiging Roadway Network

Route 1

Route 1 is a mgor north-south route that serves both loca and regiond traffic. Route 1 presently
experiences heavy traffic flowswhich result in Sgnificant delays at the many sgndized intersectionsaong the
corridor. Currently, the Route 1 segment between Washington Road and Plainsboro Road is 6 lanes with

no shoulders.

Washington Road

Washington Road is an important east-west routein the Penns Neck Area. West of Route 1, thetwo lane
road provides accessto Princeton Borough and Princeton University. East of Route 1 Washington Road
extends through the community of Penns Neck to a point 500 feet west of the tracks where the roadway
bends abruptly to the north. From this point the road crosses over the Northeast Corridor rail lines
(Amtrak). Thissmal 0.3 mile segment of roadway/bridge is New Jersey State Route 64. Eadt of therall

lines the roadway is named Princeton-Hightstown Road. Theroad beginswith two lanes and then widens
to a 4-lane undivided highway east of Clarksville Road. Together, these roads are designated as County
Route 571 that connects Princeton and Hightstown and is heavily used by commuters. It also connects
Route 1 in the Princeton area to Hightstown in the vicinity of New Jersey Turnpike, Interchange 8.

Harrison Street (County Route 629)
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Harrison Street is a two-lane county road which connects Route 1 with Princeton and the west. A
jughandle on the northbound side of Route 1 dlowsfor left turns, U-turnsand accessto the David Sarnoff
Research Center. Harrison Street is atwo-lane, 22-foot wide roadway without paved shoulders.

Alexander Road

The Route 1 and Alexander Road intersection has been replaced with afull grade separated interchange.
Thisimprovement included the widening of Route 1 to three lanes in each direction with full shoulders.

Fisher Place

Fisher Placeisatwo-lane, 24 to 40-foot wide residentid street with ajughandle dong the southbound sde
of Route 1. The jughandle provides access to Fisher Place and allows U-turns to Route 1 northbound.
Traffic from David Sarnoff Research Center and some diversionary traffic from Washington Road dso use
Fisher Place.

Faculty Road

Faculty Road is atwo-lane road with 14-foot travel lanes without shoulders. Theroad beginsat asgnd
controlled T-intersection with Alexander Road. It extends north and crosses Washington Road with a
sgndizedintersection. It then crosses Harrison Street with astop controlled intersection whereit becomes
Hartley Avenue. Faculty Road primarily serves Princeton University and the local resdents of Princeton
Township and Princeton Borough.

North Post-Walace-Cranbury Road

North Post Road begins at the community of Post Corner in West Windsor Township. Thisroad crosses
Clarksville Road as it extends north towards Princeton Junction. At a stop controlled intersection with
Alexander Road, North Post Road becomes Wallace Road which provides access to the Princeton
Jdunction Train Station. At a Sgndized intersection with Route 571, Walace Road becomes Cranbury
Road. Cranbury Road extends northeest to the to Grovers Mill and Cranbury. Within the study ares, this
road isone lanein each direction.

Clarksville Road

Clarksville Road is atwo-lane road which begins at Quakerbridge Road, traverses northerly and ends at
Route 571. At Route 571, Clarksville Road becomes Grovers Mill Road. Grovers Mill Road ends & its
intersection with Cranbury Road. Clarksville Road experiences heavy pesak hour traffic asit connects West
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Windsor Township with Lawrence and Hamilton Townships. Capacity is limited due to kinks in the
aignment of the road.

2.2 Trangt Services

A review of the study aresrs available trangt services included a focus on both regiond and loca
dternatives. Within the study areathere arerail, bus, and paratransit services available, provided by both
the public and private sectors. Developmentsin the areaare congtructed in campus- style suburban settings.
Such devel opments provide significant impediments to the implementation of traditiona trangt services.

Rail Service

The focus of the area transt is the Northeast Corridor Ral Line linking Philadelphia, Trenton, New
Brunswick, Newark, and New Y ork City. Both N.J. Transit and Amtrak operate commuter service with
frequent service throughout the day. Within theimmediate Sudy area, aregiond train station islocated at
Princeton Junction in West Windsor Township. Additiondly, the Princeton Line, or AThe Dinky(l asit is
more commonly known, operatesa2.7 milerail shuttle between the Princeton and Princeton Junction train
dations. Serviceis provided throughout the day, with frequency of service highest during the AM and PM
pesk hours. The Dinky serviceis scheduled to meet nearly dl NY C-Trenton bound trains on the Northeast
Corridor.

Bus Service

Local busservicefor the project arealisprovided by N.J. Trangt through itsMercer Divison. N.J. Transit
operatesten routesin Mercer County. NJ Transit began operating Mercer County routesin 1984 with the
first full year of operation in 1985. Table 2-1 summarizes project area bus routes.

In addition, there are severd privately operated transportation servicesin the study area. Both expressand
locd bus service are provided to the Port Authority Bus Termind in New York City. Paratrangt type
servicesare provided by private operatorsto link corporation with the Princeton Junction train station. Such
sarvices are paid for by the corporations being served.

Park and Ride Facilities

As documented in the Route 1 Local and Corridor Demand Management Plan (Reference# 6) atotal
of twenty-one park and ride lots exist between Trenton and New Brunswick through the Route 1 corridor.
The lots range in capacity from 28 spacesto 3,800 spaces. A description of these lotsisincluded in the
Appendix. Table 2-2 summarizes park and ride facilities for the Route 1 corridor.
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3.0 EXISTING CONDITIONS

Prior to the design of the proposed project traffic studies were conducted which began with the counting of
exiging volumes in the sudy area. This raw data was then reduced and adjusted to develop base year
1992 weekday traffic volumes for the AM Peak Hour, the PM Peak Hour, and Daily Volume. The1992
Volume Adjusment Report (Reference#4) dated July 1, 1992 details the methodol ogies used to develop
the adjusted traffic volumes. Traffic volume counts taken at this time period did not include programed
roadway improvements such as the interchange at Alexander Road and the conversion of the Route 1
shoulder to atravel lane. Traffic Flow Maps were developed for exigting (1992) conditions and include:

C AM Volume, truck percentage, speed
C PM Volume, truck percentage, speed

See the Traffic AndysisReport Route U.S. 1 - Penns Neck Area (Reference#2) for thetraffic flow maps.
Therequired andysisfor the CMS Study dictated that current (1997) traffic volume conditions be verified.
To accomplish this, sample traffic counts were conducted. Traffic data was collected through Automatic
Traffic Recorders (ATR) at key locationswithin the sudy areaover a24-hour period. Traffic countswere
performed between February and March 1997. See the Appendix for count data. The following arethose
locations where traffic volume counts were taken.

Alexander Road between Canal Road and West Drive
Harrison Street at Lake Carnegie Bridge

Washington Avenue south of Faculty Road

Route 1 north of the Millstone River

Alexander Road at the railroad bridge

Washington Road &t the railroad bridge

DO O OO OO

A comparison of the 1992 traffic volume counts with the recently conducted 1997 ATR counts was
performed to assess the recent traffic growth over the past five years. The 1997 ATR countsindicate that
traffic through the areagenerally increases by about 20% along Route 1 and 10% through aong Route 571
east of Route 1. Smilarly 1997 traffic volumes could then be compared to the projected 2002 traffic
volumes to ensure traffic volume projections have not been under or over estimated. The 1997 traffic
volume counts were found to verify the growth projected for the 2002 and 2022 conditions.

3.1  Exiding (1992) Andyss
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Theexiging andysisisbased on the 1992 traffic volumes and roadway geometriesthat were present at the
time of the counts. The existing roadway was anadyzed according to the methods of the 1994 Highway
Capacity Manual (HCM). Themicrobased Highway Capacity Software, Verson 2.1 was utilized to assst
with the anadlyses. Roadway segments and signdized intersections were andyzed for leve-of-service
(LOS). The definition of LOS varies by facility as described in Table 3-1.

TABLE 3-1
LEVEL-OF-SERVICE
HIGHWAY SGNALIZED
SEGMENT INTERSECTION
LOS
2-Lane (VPH)* 4-Lang(VPH)* Delay (sec)
A Free Flow, No Delays 140 1,170 #50
B Stable Flow,Short Delays 340 1,170 5.1t015.0
C Desirable Design, 580 2,300 15110250
Moderate Delays
D Minimum Design, 960 2,840 25.11040.0
Long Delays
E Theoretical Capacity 1,600 3,550 40.1t060.0
F Unstable flow >1,600 >3,500 >60

* Peak Direction Volume

Route 1 TSM and Dinky Railroad Bridgeimprovementsdid not begin until 1993, dmost oneyear after the

counts. Therefore the 1992 capacity andysis reflects the operation of Route 1 in 1992, but does not

necessarily reflect the operation of Route 1in 1993. A summary of the 1992 AM/PM pesk hour levels of

servicefor the roadway network are shown intheTraffic Analysis Report, Route U.S. 1 PennsNeck Area
(Reference #2).

Route 1

The intersection a Harrison Street fails in both the AM and PM peak hours with volume/capacity (v/c)
ratiosof 1.23inthe AM and 1.07 inthe PM. All Route 1 links operate within capacity except for thelink
north of Harrison Street which failsin the AM peak hour.
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County Route 571

Inthe AM and PM pesak hoursdl links and signalized intersections along Route 571 operate at aleve of
service of E or better. The unsignalized intersections along Washington Road operate above capacity.
3.2  Origin-Dedination Investigetion

Origin-Dedtination (O/D) characterigtics of tripsaong Route 1 were examined as part of the CM S process.
A review and analysisof thisdata providesfor acomprehensive assessment of travel characteristicsthrough
the project area. Such information will aid in the evauation of proposed CM S dtrategies and the effectson
travel patterns.

The DVRPC performed an O/D study in 1989 titled ARegiond Cordon Line Traffic Surveyl. Thesurvey
included a location on Route 1 between Logan Drive and Harrison Street in West Windsor Township,
Mercer County. This location was gpproximately one quarter mile south of the Middlesex County line. A
copy of the O/D results for thislocation is shown in the Appendix.

To summarize, atotal of 2013 responses were received from the survey. Resultsindicate that of the total

traffic generated, approximately 70% arefor work purposes. Additionaly, 82% of respondentstravel aone
in their vehicles. The origin of trips for the project areaincluded Plainsboro Township (17.8%), West
Windsor Township (9.4%), Princeton Borough (7.0%) and Princeton Township (2.2%). Smilarly,

destinationsfor the project areaincluded Plainsboro Township (18.3%), West Windsor Township (7.3%),
Princeton Borough (8.5%) and Princeton Township (1.1%).
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40 TRAFFIC FORECASTS

The Route 1 corridor has been the focus of numerous traffic sudies. To develop and andyze CMS
drategies, traffic data from two studies were utilized, the NJDOT Penns Neck Traffic Study and the
DVRPC regiond trangportation model. The PennsNeck Traffic Study representsadetailed investigation
of the existing traffic volumes and forecasts focused on the Penns Neck Area. The other volumes were
developed by DV RPC through the use of the regiona transportation model. Discussed below are each of
these methods and how each will be utilized on this project.

4.1  NJIDOT Penns Neck Traffic Study

In 1984 the NJDOT implemented a study of the 20 mile Route 1 corridor between Lawrence and New
Brunswick. The corridor was divided into study areas. The Department developed 2004 volume
projections from 1984 traffic count data. The 2004 volumes were later superseded by 2005 volumes.
Roadway improvements for each study area were developed, andyzed and recommended in a series of
feasbility studies using the volume forecasts. Recommended improvements such as the Quakerbridge
Road Interchange and Alexander Road I nterchange, have been congtructed and are presently in service. In
other areasthe need for improvements has been accepted by the Department and improvementsare being
investigated . The Penns Neck Traffic Study was performed to supplement the previous traffic volume
forecasts for the purpose of developing proposed improvements to the Route 1 Corridor in the Penns
Neck area. The Penns Neck Study was focused between the following limits: Alexander Road to the
south, Plainboro Road to the north, Faculty Road to the west and South Mill Road to the east.

Traffic volume countsfor the Penns Neck Areaweretaken in 1992 and forecasted to the years 2002 and
2022 where 2002 is the estimated time of congtruction (ETC) and 2022 is the design year. The exising
(1992) volumes were increased by a background growth rate and volume from Ste specific traffic
generators were added. The result was 2002 and 2022 Demand Volumes. The Demand Volumeswere
distributed over the dternative roadway networks and capacity restraintswere gpplied to locationswhere
volume exceeded capacity. The procedures to develop demand volumes are described in detall in the
Traffic Forecast Methodol ogy Report (Reference #3) and the proceduresfor restraints and redistributions
are described in the Traffic Andlysis Report, Route U.S. 1 Penns Neck Area (Reference #2). The
following isadiscusson of thefactorsthat were applied to the base year volumesin determination of future
volumes.

41a NJDOT Programmed |mprovements

At the beginning of the study process Route 1 was two-lanesin each direction with afull outside shoulder,
except under the Dinky Railroad Bridge where the shoulder is diminated. In the spring and summer of
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1993 the shoulder was converted to athird trave 1ane between the Penns Neck Circle and theintersection
at Plainsboro Road. This improvement, often referred to as TSM, is intended to serve as a temporary
measure until abuild scheme is sdected.

North of Plainsboro Road, Scudders Mill Road met Route 1 at asigndized intersection. Thisintersection
was replaced with agrade separated interchange. Also included wasthe widening of Route 1 to Six-lanes
with shouldersfrom theintersection at Plainsboro Road north to meet the previoudy widened section at the
College Road interchange.

South of the Penns Neck circle, the Dinky Railroad crosses over Route 1. The bridge carriesasingle
track over Route 1 and in 1992 only had room undernesth for two-lanes in each direction without
shoulders. The congtruction to replace this bridge began in the summer of 1993 and the scope of the
project included the congtruction of one additiona lane in each direction, without shoulders. The new
bridge provided sufficient under clearances to eventualy widen Route 1 to three through-lanesin each
direction plus one auxiliary-lane in each direction.

South of the Dinky Railroad, Alexander Road had crossed Route 1 with a signalized intersection. This
intersection was replaced with a full grade separated interchange.  Included with the Alexander Road
interchange is the widening of Route 1 to three-lanesin each direction with full shoulders from the Dinky
Railroad Bridge to Woodrow Wilson Boulevard.

Loca Roadway |mprovements

The intersection of Alexander Road/Wallace-North Post Road has been investigated by West Windsor
Township, as yet no improvements have been condtructed. Improvements to that intersection included
replacing the existing structure carrying Alexander Road over the Amitrak rail lines and creeting a direct
connection between Alexander Road and North Post Road. Wallace Road would tie into the new
dignment a a"T" intersection.

Route 571

County Route 571 controls much of the east-west movemernts of vehicles through the study area. To
develop traffic volume forecasts it was assumed that intersection capacity improvements would be
performed a key locations in Princeton Junction, consstent with the NJDOT Route 571 Needs
Assessment.  These improvements are currently being investigated by the Mercer County Engineer=s
Office.

No-Build
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The No-Build dternative was analyzed with roadway improvements that were congtructed and are
anticipated to be in place prior to the year 2002. These improvements include:

I TSM Improvements
1 Replacement of the Dinky Railroad Overpass
I Alexander Road interchange and widening of Route 1 to the south
I Scudders Mill Road interchange and the widening of Route 1 to the north
I |ntersection improvements to:
1) Wallace/ North Post / Alexander
2) Princeton+Hightstown / Clarksville
3) Princeton+Hightstown / Alexander
4) Princeton-Hightstown / Wallace-Cranbury

4.1.b Background Growth Rate

The Background Growth Rateisthe volume growth gpplied to the base year volumesresulting from factors
not specificaly contralled for in the traffic modd. Typicaly, thisis population and employment growth in
the region surrounding the study aregs, but can aso include smdl site specific generatorswithin the study
areawhich are not included in the model. To establish the background growth rate three factors were
examined: population growth, employment growth and higtoricd traffic growth.

The population of Mercer and Middlesex Counties is expected to grow a an annual rate of 0.64% to
1.01%. Employment in the two county region is expected to grow at an annuad rate of 1.1%. Higtorical
data indicate that background traffic growth follows employment growth so abackground growth rate of
1% was selected. Refer to the Traffic Forecast Methodology Report for Details (Reference #3).

4.1.c Site Specific Traffic Generators

The Penns Neck Area has tremendous growth potential. Thissection of Route 1 iscommonly referred to
asthe"zip gtrip” with the prestigious Princeton zip code of 08540. With land reedily available, many
corporations find this area attractive for their corporate headquarters and offices. Princeton University's
presence al o attracts businesses and residentsto the area. Of particular importance are the University's
research, office and retail developments at the Forrestd Campus in Plainsboro Township.

Locd zoning laws generdly dlow for officelresearch development in this area. Access to this areais

provided primarily by Route 1. However, Princeton Junction Train Station dso providesrail servicetothe
areg, linking it to New Y ork and Philadel phia.
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Over thenext 30 years, expected devel opment of thisareaincludes approximately 14 million squarefeet of
office pace, 1.4 million square feet of commercia and retail space and 3,000 resdentia units. Proposed
developments in the project areawere identified and the latest devel opment data was provided by local
officids. The approved Traffic Impact Studies were used to obtain trip generation and distribution data,
when that information was available. However, some projects were only in the concept stage o Traffic
Impact Studies had not yet been developed. Intheseinstances, the I TE Trip Generation Manual was used
to generate development volumes. The trip digtributions for these developments were derived from
available digributions for nearby Stes.

Many of the Traffic Impact Studies contained reduced volumes where trip reduction strategies were
warranted. For example, trangit and car pooling for office developments, pass-by trips for retall
developments and internd capture for mixed-use devel opments are taken into account for reducing trip
generation. When applicable, the reduced trips were used in the traffic modd. To generate trips for the
years 2002 and 2022 the development projects were ranked. Projects with fina approval or under
construction were assumed to be occupied by 2002 and included in those forecasts. Devel opment projects
with only preliminary or concept approva were included with the 2022 forecasts.

Site specific traffic generators used in the devel opment of traffic volumes areidentified inthe Appendix. It
should be noted that as part of the CM S study, the status of these Site specific generators was compared
recent estimates. The estimated growth for the project area was found to be on target with origina
edimates. Thelocation of the site Specific generatorsis shown in Figure 4- 1. Notable site specific traffic
generatorsin Penns Neck include Carnegie Center (2,436,000 s.f. Office), Princeton Forrestal (928,000
sf. Office) and Princeton Nurseries (3,000,000 s.f. Office).

41d Demand Volumes

Traffic volume forecasts were developed from the base year volumes, background growth rate and Site
gpecific generators. See Figures 4-2 & 4-3for forecasted traffic volumes. The period between 1980 and
1992 was atime of aggressive development in the Route 1 corridor. In the 1980's numerous developers
acquired large tracts of land, applied for and received gpprovas and started developing their land in a
phased scenario. The officeprojectslisted below had been partialy devel oped and have additiona phases
with preliminary approvas.

I Carnegie Developments
I Nassau Park

I Squibb

I Univerdsty Square
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I Princeton Forrestal Developments

It is anticipated that these developers will continue to build as quickly as they can find new occupants,
resulting in traffic volume growth that directly impacts the Route 1 corridor. Over the next 20 to 30 years
many of the developmentswill be completed and fully occupied. However, Smilar new developments are
not likely to follow because there are few remaining large parcels of land that can support office parks of
thismagnitude. Therefore, asthe existing devel opment projects are completed the corridor will gpproach
build-out, and the rate of employment growth will diminish. In other words, asthese developmentsand the
surrounding communities approach build-out, traffic volume growth will moderate.

4.1.e Route 92 Adjustments

Proposed Route 92 is an east-west highway which would provide direct access between the New Jersey
Turnpike Interchange 8A and U.S. Route 1. In development of the traffic forecasts, Route 92 was
assumed to end at itsintersection with U.S. Route 1 in South Brunswick Township, north of College Road.
The traffic in the Penns Neck area would be affected by this new route and volume adjustments were
made.

Route 92 wasincluded in thetraffic modd associated with theRoute 571 Needs A ssessment, prepared by
NJDOT. A comparison of Build and No-Build volumes reveded that impacts to traffic volumesin the
study area are minor. Route 1 peak hour demand volumes were adjusted +/- 200 to account for the
effects of Route 92.

4.1f Capacity Redtraints

Much of the anticipated traffic volume growth resultsfrom tri ps between work and home. Thisgrowth will
have ggnificant impacts on morning and afternoon pesk hour volumes. The volume forecads were
examined with respect to the No-Build, and restrained volumeswere devel oped for the AM and PM peak
hours. Thelink capacity of roadways, ramps and the capacity of sgndized intersectionswere evauated to
determine capacity restraints. While many locations within the study area were examined, the peak hour
volumeiscontrolled by just afew key restraint points. Table 4- 1 depictsthe capacity restraints gpplied by
scenario from the controlling links or intersections in the Penns Neck network. Controlling (intersection)
restraints are designated with the name of the corresponding cross street.
TABLE 4-1
ROUTE 1 PENNSNECK CAPACITY RESTRAINTS

H RESTRAINT
I
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SCENARIO ROUTE 1 ROUTE 571
NB SB EB WB
2002 AM No-Build Harrison Street Harrison Street
2002 PM No-Build Harrison Street Harrison Street
2022 AM No-Build Harrison Street Harrison Street Clarksville Rd
2022 PM No-Build Harrison Street Harrison Street Clarksville Rd

4.2 DVRPC:s Regiona Transportation Model

Theregiond trangportation mode includes estimate of demographic and employment datafor smal areasor
zones. This enables the modd to assign trip making characteristics associated with households and
businessesto the streets and trangit facilities serving them. For regiond trave, atraffic andysszone sysem
isemployed based on census tracts within the nine- county region making up DVRPC-sregiond area. This
results in 1,335 traffic zones for the entire DVRPC region, which encompasses 3,833 square miles. The
regionad model projects traffic volumes to the year 2020.

In development of the model, each roadway has a fixed capacity. The capacity is determined through a
series of 1ook-up tables. Oncethe roadway reachesits capacity, the excess volumes are redistributed over
the roadway network. The modd goes through 15 iterations to Asmooth out( the traffic volumes.

The DVRPC regiona modd includesthe PennsNeck Area, however, themodd limitsonly include Mercer
County. The Penns Neck Area s therefore on the fringe of the DVRPC regionad model. This causesthe
traffic andyss zones to be larger therefore, diminishing the effectiveness of the modd. In addition, the
model isAunfocused( through the arearepresenting amoreregiond perception of traffic conditions. Findly,
thereisacordon station at the Millstone River which serves as one of the entrance pointsto the modd. At
thislocation, thetraffic volumes do not vary with the roadway capecity. Thisis dueto the model having no
way of determining aternate routes for traffic because the mode limits do not go into Middlesex County.

4.3 Recommendations
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Asdiscussaed above, dthough the regional model developed by DVRPC isan excelent tool for estimating
traffic growth on a region-wide bases, however isnot suitable for such asmal traffic corridor asthe Penns
Neck area. The traffic forecasts devel oped by NJDOT represent amore accurate gage of expected traffic
volumes in the Penns Neck area. On the other hand, the regional mode provides a secondary toal in
evauating regional CM S drategies. Thisis discussed further in Section 6 of this report.
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5.0 CAPACITY ANALYSIS

Traffic volumes have been forecast to the Estimated Time of Congtruction (ETC) which is the year 2002
and for the design year of 2022. The study area roadway network was eva uated to determine No-Build
levels of service. The roadways were andyzed with 2002 and 2022 traffic volumes using the methods
described in the 1994 Highway Capacity Manua. The computer based Highway Capacity Software,
verson 2.1 was utilized to perform the capacity/level of service computations. In evauating CM S srategies,
traffic volumes developed for the design year will be utilized. In addition, the evaluation of strategieswill be
performed assuming No-Build roadway conditions.

5.1 Traffic Andyds

The No-Build year 2002 and 2022 roadway network is different from the exiging. For instance, the
sgnalized intersection at Route 1 and Alexander Road has been replaced with a grade separated

interchange. These changes are reflected in the 2002 and 2022 no- build traffic volumes. In performing the
traffic andyds, thetraffic volumeforecasts devel oped for the restrained condition was utilized. Summary of

the treffic anadydsis shown in the Traffic Andlyss Report, Route U.S. 1 - Penns Neck Area (Reference
#2).

Route 1

The north-south movement aong Route 1 dominatestheflow of traffic in the Study area. Route 1 volumeis
controlled by the capacity of the Six lane segment north of Harrison Street and south of Plaingboro Road.
Intersections of key importance in the No-Build are Route 1/Harrison Street, and Route 1/Washington
Road. These intersections serve as primary or secondary restraint points that govern the traffic volumes
permitted in the No-Build Network. Under the restraint condition al roadway links operate at aleve of
sarvice of E or better in the peak hour in 2002 and 2022. However, if the demand volumes are used in the
andysisdl roadway linkswill operate at over capacity conditions.

County Route 571

County Route 571 controls the east-west traffic movement in the study area. No-Build traffic volumeson
Route 571 are controlled by the capacity of theintersection at Washington Road/Clarksville Road. Traffic
pesks westbound in the AM peak hour and eastbound in the PM peak hour, in the years 2002 and 2022.
Capacity restraints are gpplied in the peak direction to the 2022.

In the year 2002, Washington Road will operate &t levels of service D or better at the intersections and
links. In 2022 the links and intersections degrade to aleve of service E.
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6.0 CMSANALYSISMETHODOLOGY

The intent of the CMS anadysis is to andyze dl reasonable avalable travel demand reduction and

operational management drategies for the corridor.  This is accomplished through an andlyss (both

quantitetively and quditatively) of exigting and projected traffic conditionsin the corridor and evauation of
theimpacts of various congestion management system drategies. The andysis demonsrates how effective
such drategies are in diminating the need for additiond SOV capacity in the corridor. If the andysis
demondiratesthat additiona SOV capacity iswarranted, then reasonable strategies to manage the facility
effectively (or to fadilitate its management in the future) will be incorporated into the proposed facility or
recommended for further action.

Preparation of the CM S analysiswill be donein accordance with DVRPC requirements. In preparing the
CM S study, thefollowing methodol ogy has been utilized in determining areduction in congestion dueto the
outlined drategies.

6.1 Project Initiation

A steering committee was formed to coordinate the work performed and to obtain input from other key
regiond trangportation agencies. Thiscommitteeincludes representativesfrom NJDOT, DVRPC, Mercer
and Middlesex Counties, Federal Highway Administration (FHWA), N.J. Trangit, Federal Transportation
Adminigration (FTA), West Windsor Planning Board, Princeton Regiond Planning Board, Plainsboro
Planning Board, Middlesex, Somerset, and Mercer Regiona Council, Inc (MSM) and the Greater Mercer
TMA. To date, four steering committee meetings have been held.

At the first meeting, the DVRPC presented a screening of improvement strategies, using a sysems-wide
approach, to identify applicable strategies in the corridor. The committee discussed each sirategy and
based on local considerations evaluated the study needs. Each Strategy was categorized into three
desgnationsof study typeswhichinclude quantitative, quditative and not applicableto the sudy area. Table
6-1 shows a ligt of the 37 drategies provided by DVRPC and the results of the first steering committee
meeting relevant to the type of analysisto be performed for each drategy.

TABLE 6-1
CMSSTRATEGY IDENTIFICATION
Coordinate with
Strategy Type of Study Strategy #
Mode Shift
1. Carpool/Vanpool Quantitative 2,9,11
2. Guaranteed Ride Home Quantitative 1,911
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3. Paratransit Services Quantitative

4. Transit Marketing Qualitative

5. Pedestrian Improvements Qualitative

6. Bicycle Improvements Qualitative 19
7. Park and Ride Qualitative

PARKING MANAGEMENT

8. Parking Regulations/Ordinances Not to be Studied

9. Preferential HOV Parking Quantitative 1,211
TDM

10. Transportation Management Associations (TMA) Qualitative

11. Ride Matching Quantitative 1,2,9
12. Telecommuting Quantitative

GROWTH MANAGEMENT

13. Activity Centers Qualitative 14
14. Land Use Policies/Regulations Qualitative 13
ACCESS MANAGEMENT

15. Median Control Qualitative

16. Driveway Controls Qualitative

TRANSIT SERVICE/OPERATIONS IMPROVEMENTS

17. Transit Coordination Not to be Studied

18. New Transit Service Quantitative

19. Bicycle Improvements at Rail Stations Qualitative 6
20. Transit Enhancement/Expansion Qualitative

cMs STRATERHDENTIFICATION

Coordinate with

Strategy Type of Study Strategy #
TRAFFIC OPERATION IMPROVEMENTS
21. Intersection & Roadway Widening Quantitative 22
22. Channelization Quantitative 21
23. Traffic Surveillance and Control System Quantitative
24. Ramp Metering Not to be Studied
25. Computerized Signal System Quantitative 27
26. Elimination of Bottlenecks Not to be Studied
27. Coordinate & Upgrade Traffic Signals Quantitative 25

28. One-way Streets

Not to be Studied
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INCIDENT MANAGEMENT

29. Incident Detection/Verification Qualitative 30,31
30. Emergency Response Time Improvements Qualitative 29,31
31. Alternative Routing Techniques Qualitative 29, 30
32. Construction Management Qualitative

ALTERNATIVE WORK HOURS

33. Staggered Work Hours/Flexible Work Schedules Quantitative 34
34. Compressed Work Weeks Quantitative 33
TRANSIT CAPITAL IMPROVEMENTS

35. Expand Parking at Rail Stations Not to be Studied

INTELLIGENT TRANSPORTATION SYSTEMS

36. Traveler Information Services | Not to be Studied |
GENERAL PURPOSE LANES
37. SOV Roadway Widening | Quantitative |

As the CMS process evolved, the grouping of the strategies was modified to help better evauate the
potential benefits of such rategies. Upon further examination of the 29 remaining strategiesto be evauated,
it was concluded that these strategies could be organized into 8 groups. These eight groups include a
car/vanpool program, pedestriarvbicydefadilities, trangtimprovements, physica improvements, trafficsgnal
improvements, advanced traffic control, travel behavior modifications and growth and development
modifications. From these 8 groupings three distinct categories of drategies can be formed. These
categories are Mode Shift, Traffic Improvementsand Travel Demand Reduction. Figure 6- 1 illudtratesthe
drategy groupings and their reaionship to the grouping in aflow chart format. In addition, Figure 6-2
exhibits the relaionships between the grategy groupings and the different agencies facilitating the CMS
process.
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6.2 Evduation Methodology

The DVRPC region conggts of atotd 72 planning didtricts. These didtricts are used as the basic andlyss
zones in the regiona modd. The Penns Neck traffic impact corridor is only included within one of these
digtricts (#57) as shown in Figure 6-3. County digtricts are then broken down into traffic anadysis zonesto
replicate the study area. See Figure 6-4. For the purposes of thisstudy, district 57 hasremained intact and
is not separated into smaller traffic analysis zones. Thiswas done to take into account thefull effects of the
project area. Figure 6-5 shows the roadway network within the andlysis zones. Thiswill provide the best
representation of the project areaincluding Route 1, Washington Avenue and the proposed improvemen.

Quantitative Andyss

With the srategiesidentified and categorized into the leve of analysisto be performed, the methodology to
eva uate each dtrategy was developed. Thefirgt type of andyssto be performed will be aquantitative study.
This type of analyss will use spedific data and documented means such as the Regiond Transportation
Modd developed by DV RPC and computer programsto anayze each strategy or agroup of strategies by
one or acomhbination of the following means.

1. Toevauaethe graegies, onetool which has been utilized isthe Travel Demand Management (TDM)
Evauation Modd developed by the COMSIS corporation. The mode was developed in the late
1980's drawing upon nationwide research in TDM. A version of thismodel was sponsored by FHWA
in 1993 which was available to the public to help States and Metropolitan Planning Organizations
(MPO-s) eva uate transportation strategies with respect to estimatesin areduction of vehicletripsand
Vehicle Miles Traveled (VMT).

The TDM modd was developed to address employer-based drategies such as transt,
carpool/vanpool, and dternative work schedules including flexible and staggered work hours,
compressed work weeks and telecommuting. Additionaly, the mode will evauate areawide applied
drategies such asregulatory requirements, trangt serviceimprovements, and High Occupancy Vehicle
(HOV) priority lanes.

Mode input conssts of trip tables for home-based person trips, home-based vehicletripsand home-
based trangt trips provided by DVRPC-s TRANPLAN trip tables. The model uses a series of

computer spreadsheets where information on the type and scope of strategy, level of program

(voluntary/mandatory) and type and size of employer. All assumptions to be used in this development
will be cong stent with those employed in DVRPC-srequirements. Output of the model consstsof both
tabular and graphica reportswhich characterize the effectiveness of astrategy or group of strategies. It
does this through such measures as modal split, vehicles occupancy, VMT and number of persontrips
and vehicle trips. Due to the location of the project area and the fact that the DVRPC regiond

C\ALL_WEBS\DOT\ROADSRTL\PENN_NECK_STUDY\RFNL_RPT.WPIS - 4 ...FREDERIC R. HARRIS



Route 571 - Penns Neck Area
Congestion Management System

transportation model isunfocused through the project area, thisanalysswas used asasecondary tool.

2. Congegtion Mitigation/Air Qudity (CMAQ) Program is an analyss tool used by the Pennsylvania
Department of Trangportation (PennDOT) to estimate travel and transportation system impacts. In
discussons with DVRPC, it was recommended that as many strategies or groups of strategies be
evaduated using this methodology. This was done to provide an dternative anadyss to the TDM
evauation mode which bases the estimated benefits in travel reduction through use of the DVRPC
regiond transportation model. As previoudy discussed, DVRPC:s regiond modd hes limitetions
regarding the location of this project. The CMAQ program calculates the change in vehicle trips and
VMT by esimating conditions prior to the implementation of a strategy or group of strategies.

3. Conventiond traffic engineering andyses, such as capacity and level of service andyses using the
principasoutlined in the 1994 Highway Capacity Manud. Toolsto be utilized will includethe Highway
Capacity Software (HCS94), Passer |1 or Transyt-7F.

It is anticipated that Srategies analyzed in thisfashion may only result in small reduction in congestion that
may be too fine to measure using available techniques. Therefore, as discussed above, the Committee has
determined those strategies may be grouped and eva uated collectively.

In looking at certain strategies, DVRPC requested that Route 1 aso be considered in the andysis. The
CMSandysshasfocused onthe project areabut theregiond sirategies such asa Car/V anpooling Program
or Park and Ride lots will consider effectsto Route 1. Thisandysiswill depict the overal effectiveness of
CMS srategieswith regard to the reduction of traffic on Route 1 such that capacity aong Washington Road
may improve, specificdly at the intersection of Washington Road and Route 1.

Quditative Analyss

The Second type of analysisto be performed will be that of aqualitative andyss. Thistype of anadysiswill
rely on existing studiesthat have been performed in the project corridor and are approved by the gpplicable
jurisdiction and nationd or regiona stetisticswhich have been published by industry accepted agenciessuch
asITE, AASHTO and FHWA.

6.3 Public Involvement

To further tailor aCM S program to the project area, a public meeting was held on November 5, 1997 in
West Windsor Township. The purpose of this meeting was to introduce the project to the public and
present the preliminary results of the strategy eva uation. Approximatdy 100 people attended themeeting. A
forma presentation was given, followed by a question and answer period. In generd, resdents are in
agreement that congestion is severe and an improvement in the roadway network is needed. DVRPC
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distributed a survey requesting public opinion regarding preferences among the CM S strategies discussed
previoudy. See the Appendix for a copy of the survey. Results of the survey have been tabulated by
DVRPC and categorized into 5 groupsfrom very high support to not supported. Theseresultsare shownin
Figure 6-6 and graphicdly in Figure 6-7.

The survey aso sought additiona commentsregarding the CM S study or other aspectsof the project. Most
of the comment at the public meeting focused around the following items.

Pedestrians and Bicycles

Regiond Traffic Issues

Local traffic Issues

Truck Traffic

Better Utilization of the Dinky Right-of-Way
CMS Study too Narrowly Focused
Depressng Route 1 at Washington Road

[ep 2N or BN o> BN b I o> B ob I @)

At thethird Steering Committee meeting, the committee reviewed each of these concernsand developed an
action item as part of the CMS process commitments. This will be discussed as part of the CMS
commitment presented in Section 8 of this report.
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7.0 CMSSTRATEGY ANALYSIS

As presented earlier in this report, traffic volumes during the peak periods and throughout the average day
are projected to exceed capacity. Locd traffic activity will continue to compete with regionaly oriented
through traffic of Route 1. These conditions will adversaly impact operations resulting in congestion and
delays.

To determine the most gppropriateimprovement measure, aCM Sanadysi swas conducted. Theintent of the
CMSandysisisto evauae dl reasonable available travel demand reduction and operational management
drategiesfor the corridor. Thisisaccomplished through an andysis (both quantitatively and quditatively) of
projected traffic conditionsin the corridor and eva uation of theimpacts of various congestion management
system drategies. The andyss demongtrates how effective such Strategies are in diminating the need for
additiond Single Occupancy Vehicle (SOV) capacity in the corridor. If the andysis demondrates that
additional SOV capacity iswarranted, then reasonable strategies to manage the facility effectively (or to
fadilitate its management in the future) will be incorporated into the proposed facility or recommended for
further action. The following sections describe the andlyss of those Strategies studied for the Penns Neck
Area.

As previoudy discussed, the Route 571 improvements triggers the need for the CMS. However in
performing the CMS study, strategies are to be evaluated on an area wide bases. The andysisisto be
conducted relative to where congestion is most prevaent. Therefore, athough the proposed project has
triggered the CMSS, the study has not been confined to Route 571.

7.1 Mode Shift

Increases in capacity and reductions in congestion can be achieved by reducing vehicular travel. Work-
based travel isthe most consistent daily trip type and has the greatest potentia for reductions. Providing a
shift in themode of travel isone of the more effective waysto redize such reductions. Discussed below are
the analyss of Srategiesaimed a determining whether such measureswill provide the needed reductioniin
vehidetrips.

Car pool/Vanpool
Increasing ridesharing is difficult. Peoplewant theflexibility to leave home and work when they wishto,
and have a vehicle available for running errands and in case of emergencies. Other factors that
discourage ridesharing include child care needs, free parking a work sitesand thelow cost of driving.
However, for many, ridesharing can be away to save commuting costs.

Carpooling and Vanpooling is primarily attractiveto long distance commutersand are essier toform at

C\ALL_WEBS\DOTROADSRTI\PENN_NECK_STUDY\RFNL_RPT.WPLY - ] ...FREDERIC R. HARRIS



Route 571 - Penns Neck Area
Congestion Management System

locationswith largeemployers. Averagetrip lengthsfor the Route 1 corridor are gpproximately 15 miles
making this strategy well suited for the corridor. Within the Route 1 corridor, approximately 12% of
work trips are through the use of carpools. To increase this share, employers can promoteridesharing
by designating an individua to coordinate the program, provide subsidies and/or provide information
and ridematching capabilities. In modeling this sirategy, it has been analyzed as a group with other
drategies. These srategiesindude Guar anteed RideHome, Preferential HOV Parking andRide
Matching services to increase the attractiveness of ridesharing to the motorist and its trip reduction
potentia.

In performing the andysisfor this group, certain key assumptions had to be made. These assumptions
relate to the employment make-up of theareaand theleve of participation the program can achieve. It
is assumed thet this type of program is most effective at large employment sites of 500 or more
workers. Nationwide, approximately 25% of employment Situations meet thiscriteria. This percentage
was used in the analyss performed for this project. The leve of participation assumed in the analysis
was that of alow and medium effort. Additional assumptions are shown on the anadyss work sheets
shown in the Appendix.

Reaults of the analyss showed a potentia range of reduction in work trips of 1.7% to 3.7%. This
percentage equates to the imination of 321 to 704 vehicle trips during both the AM and PM peak
hours. This reduction in vehicle trips was then reviewed with respect to the effects to the specific
roadways. As previoudy discussed, this strategy is a regiona strategy which will have its primary
benefits to the Route 1 corridor. To apply the reduction of vehicle trips to the specific roadway
corridors, the traffic volumes of each was reviewed. The share of Route 1 traffic to Washington Road
traffic is approximatey 85% and 15% respectively. Using these percentage splits, the number of
eliminated trip on the specific roadway could then be calculated. Asacheck to thedetermination of the
eliminated tripswith the implementation of a car/vanpool program, the Strategy Eva uation Handbook
(Reference#10) developed by NJDOT was checked for input. Asoutlined in this document, the upper
limit for vanpooling in reducing vehicle tripsis 2.2 percent of al trips. This percentage may be dightly
higher where more large employers are located. This reduction percentageiswithintherangefoundin
the analysis for the Penns Neck area.
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In order to facilitate the car/vanpool program, the use of a Transportation Management

Association (TMA) was invesigated. TMA:s were created to promote partnerships between

government and businessesto solve transportation problems. By supporting the TMA:=s employerscan
receive assstance in the task of influencing and derting employees: of the commuting options. The
Greater Mercer and Keep Middlesex Moving are TMA:=s which have presently established such

programsin Mercer and Middlesex Counties. However, for the purposes of this report in establishing
the effects of a TMA=son congestion, no separate reduction in vehicletripswas consdered. Generdly
TMA:sare supportive of other CM S strategies. Support of theloca TMA:siscriticd to the success of

any program if further implementation of acar/vanpool programisto continue. Thiswill ensurethat the
benefits estimated for the specific strategies be redlized.

Park-and-RideL ots areareaswhereindividuas park their cars or are dropped off to use an adjacent
trangt line or carpools. The existence of such facilities enables commuters to share a portion of their
work trip with otherstraveling by auto, paratrangit or public transportation. Park-and-ridelotsthat are
secure and free of charge increase the convenience of those who choose to carpool, vanpool or take
trangt.

In performing the analysis for this Strategy, the Princeton Area Trangportation Study (Reference #3)
was utilized in determining possible lot location and Sze. Based on an analysis of employee resdence
locations, a screening was conducted by location, access and market potential. Potentid sites
determined were;

- 1-95 Corridor (Scotch Road Interchange area)
- US 130/1-295 (Rising Sun Road areq)
- US 1 North Corridor (Adams Lane area and/or Johnson & Johnson/Squib areq)

Lot sizesfor each of the above locations were estimated to be 100 spaces each and assumed to be
100% full for the purposes of theanadysis. Additionaly, to obtain the maximum benefit of eachlot it was
assumed each lot would be serviced by trangit to increase the attractiveness of ot usage.

To estimate the effectiveness of the Park-and-Ride Lotsin reducing congestion in the project ares, the
CMAQ program was utilized. The results of the CMAQ andysiswere applied such that the reduction
in vehicle trips created from the three lots above would be only applied to Route 1. The results of the
andysis showed a reduction of less than 1% in work trips dong Route 1. The total number of trips
eliminated is gpproximatdly 70 vehiclesin both the AM and PM pesk hour.

Pedestrian and Bicycle Improvements
Pedestrian facilities such as sdewalks, pedestrian overpassesand wakwaysaretypica pedestrian
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facilities. One important role for pedestrian facilities is to provide connectivity to trangt services.
Pedestrian amenities for the project area are modtly limited to sdewalks that are required for
subdivison gpproval and arenot part of arationa, comprehensve sysem designed to link different land
uses and provide dternatives to driving.

According to the 1990 Nationwide Persond Transportation Study, the length of a walking trip for
different purposes ranges from 0.4 to 1.0 mile. Typically, through the Route 1 corridor trips are made
over long distances. Pedestrian dternativesin the corridor would not address regiond trave (through
trips) and truck- based goods movements. However, with the proximity of the Princeton Junction Train
Station and the Dinky Rail Line, some benefit may beredized dong Washington Road. To achieve such
benefits, specid consderation should be given to providing pededtrian facilities to connect the
community destinations, trangt facilities and make recregtiond facilities ble and convenient.

Bicycle facilities may be utilized as a primary mode directly connecting originsand destinations, asa
feeder providing a connection to trangt modes or for circulation &t activity centers. In evaludting this
drategy, Bicycle Improvements at Rail Stations was included in the andysis. A key factor in
deciding whether to use bicycles is the trip distance. According to the 1990 Nationwide Persond
Trangportation Study, the length of abicycletrip for work tripsis 2.1 miles. Asfar asan dternative to
regiond traffic, bicyceimprovementswould not be appropriate. However, smilar to the discussion for
pedestrian facilities the proximity of the Princeton Junction Train Station and the Dinky Rail Line some
benefit may beredlized dong Washington Road. To achieve such benefits, specid congideration shoud
be givento providing bicyclefacilitiesto connect the community destinations, transit facilitiesand make
recreationd facilities accessible and convenient. Bicycle storage facilities should be provided at the
destinations.

As an dternative to help meet the capacity needs for the Penns Neck area, pedestrian and bicycle
facilitieswould not be gppropriate. However, comment from the public meeting showed strong support
for such facilities. Implementation of such features would not so much rdlieve congestion through the
project area but would improve the qudity of life. The anadlyss performed in the study has focused on
trip reduction with respect to work trips. However, the mgority of uses of such facilities would be
recregtional.

Presently, NJDOT is conducting a pedestriarvbicycle mobility study which includes the Penns Neck
area. It isrecommended that findingsfrom this study be further advanced to examine aseries of rationa
aternatives to provide improved pedestrian and bicycle access between Princeton and Penns Neck.
Loca representatives should be brought into the process in order to help flush-out the most viable
dterndtives. For ingtance, representatives of Princeton recommended that there may be an opportunity
to provide a pedestriarv/bicycle link dong the Dinky railroad corridor.
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Trangt Improvements

Trangt service has been one of the strategies considered in an effort to improve travel conditions,
reduce congestion and meet the need for future traffic growth in the project area. Through the project
area, asdocumented in Section 2 of thisreport, existing trangt servicesare extensvein the project area
and include both bus and rail service. Due to this extensive service, this study will consder any New
Transt Service to beimplemented as an enhancement or expansion of the existing service. Results of
the andyss have been considered under the strategy Transt Enhancement/Expansion for reducing
congestion and vehicle trips. Severd trandgit options have been investigated and a discussion of the
gpplicability to the study areais discussed below.

Transt Coordinationinvolvescooperationinthe ddivery of trangt services so asto enhance services
and make them more dtractive to trangt riders. In evauating this strategy, the Steering Committee
determined at the first committee meeting that the Strategy Transit Enhancement/Expansion isamore
appropriate strategy. Any reduction in congestion would therefore be included within that Strategy.
Trangt Coordination will therefore not be analyzed separately.

Transt Enhancement/Expansion involves increasing trangit capacity by expanding the number of
vehidesoperated, congructing new facilitiesand providing better overal coordination between systems.
There are many variations of providing such improvements. For the purposes of this report, each
condition was examined individudly. This would be an overestimate of possible users in that some
enhancements/expansions are drawing from the same pool of potentia users. Discussed below are
those options which were consdered in the evaluation of providing an enhanced or expanded trangit
service.

C Hamilton Train Station - N.J. Trangt is presently congtructing atrain sation aong the Northeast
Corridor line. The gation islocated in Hamilton Township in the area of 1-295 off Soan Avenue.
Prdiminary estimates have been made to assess the impacts congtruction of this train station will
have on the roadway network surrounding the Princeton Junction train station. N.J. Trangt
edimates that the Hamilton Train Station will atract approximately 980 riders per morning pesk
period. Thistrandates into approximately 800 parking spaces that are expected to be freed up.

C Interim stop aong the Dinky Railroad (Faculty Road) - As part of the CM S analysis process, the
geering committee determined that an additional stop aong the Dinky rall line was worthy of
condderation. The initia reasons for consderation were to provide additional parking for permit
holders to free up spaces for daily travelers a the Princeton station and to serve developmentsin
the gations vicinity with the rail. As documented in the Princeton Area Transportation Study
(Reference#8), a50 space parking lot was proposed. It was estimated that with the addition of this
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interim Dinky station during the peak hour a reduction of 14 trips would be redlized.
New Jersey Trangt has reviewed this proposed station and has made the following observations:

The 2.7 mile Princeton Branch isa single track line served by one train. With this constraint
the peak period schedul e has been defined to meet as many Princeton Junction arrivals and
departures as possible, with preference for peak direction trips. Currently the peak periods
feature several stretches of continuous shuttle operations, up to 77 minutes, without a
minute of recovery time. A new station would add about 1 to 1.5 minutes per trip, which
would result in an added 2 to 3 minutes to each round trip. Thiswould result in less peak
service for passengers and as a result fewer Northeast Corridor trains would have
connection with shuttle trains to/from Princeton. Such a change would assuredly draw
customer Criticism.

By adding a second train to the Princeton Branch current servicelevels could be maintained,
but this would involve a significant investment in rail equipment and infrastructure (a mid-
line passing siding), which we have not even begun to define.

C Wed TrentonRail Line- Atthe November 5, 1997 public meeting residentsexpressed an interest
isthe effects of the West Trenton rail line may have onthe project areaif put back into service. As
documented in the November 14, 1997 Star Ledger, N.J. Transit hasinitiated a passenger ral line
study to examine the potentia of restoring service from West Trenton to Bound Brook.

C Increase Bus Searvice - In examining the effects of increased bus service the Princeton Area
Trangportation Study (Reference #3) was utilized. Four potentia bus routes were considered for
implementation and include:

C A - Princeton Borough downtown circulation and feeder to the Dinky station
C B - Hightstown to Princeton Junction feeder

C C - North Brunswick to Jersey Avenue station feeder

C D - Hamilton to Route 1 corridor

Figure 7-1 depictsthe bus routes for services A & B. Bus service under Route C serviced North
Brunswick and New Brunswick Townships and was considered too far north of the project areato
effect travel patterns aong Washington Road. Service D would provide transfer opportunitiesfrom
N.J. Transt=sMercer County routes. Theroute would serve Route 1 and West Windsor Township
and ether feed the Dinky or Princeton Junction train sation. Such aservice could possibly service
the new Hamilton rail station and the Quakerbridge Mall.
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In andyzing the effects of such bus service, potentid benefits to the project area could only be
redized from services B & D. Ridership estimatesfor these two routes during the AM peak period
(6:30 - 8:30 am) were projected to be 245 personsfor service B and 134 personsfor service D.

Par atransit Services cover awidevariety of trangt services, usudly in smdler vehicles, often without
fixed routes or schedules, and for avariety of specia purposes. These services can act as feedersto
long-haul bus and rail for pick-up of reverse commuters. Paratransit vehiclescan aso beused to bring
commuters to mid-day activities such as restaurants and shopping. Such a service is important to
encourage ridesharing and traditional use of trangit.

Currently, there are paratrangit services being operated in the area. New Jersey Trandit isoperating a
pilot project caled Wheds, which is a flexible fixed route van service. Service is provided from

Lawrence and West Windsor Townshipsto the Princeton Junction Train Station, Carnegie Center, and
Nassau Park during morning and evening peek hours. Smilarly in New Brunswick, serviceisprovided
which picks-up passengers at the train station during the morning pesk and provides service to area
businesses north of New Brunswick. The reverse service is provided in the evening pesk. Thisisa
reservation based service and reservations must be made the day before.

The Greater Mercer TMA dso adminigtersthe Train Link Shuttle. Thisis a shuttle system providing
service from the Princeton Junction Train Station to businesses dong Scudders Mill Road and College
Road Eadt. In addition, ahost of shuttles are operated by local businesses and town centers providing
service to the Princeton Junction Train Station.

In addition to the expansion of these services, providing aADid-a Commutel type of service to the
resdentia areas (Princeton Landing and Cand Point) was investigated. This type of program would
providedirect serviceto resdentswho may not have any other option but car to get to thetrain station
or bus stop. This type of program is effective where development area are of a campus type style
generating dengties too low to support traditional mass transit.

In performing the analysis for expected ridership of such services, the Princeton Area Trangportation
Study (Reference # 8) was utilized. Increasing existing services, which primarily addresses areverse
commute, showed and increase of 83 users. Thisresult would primarily affect congestion on Route 1.
The second type of service which is geared towardstheresdentid communitiesin providing serviceto
Princeton Junction Train Station for commutersbound for New Y ork City and Philade phiawould result
inan estimated increase of 94 riders. Thisincreasein ridership would providerdlief to congestion dong
the local roadway network.

Efforts to publicize the existence of trangt of various specid programs can be viewed as part of a
Trangt Marketing strategy. Asoutlined in the Strategy Eva uation Handbook (Reference#10), a0.5
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percent increase in trangt usage is estimated as the result of a Atypical package of marketing and
information actions. Thistrandates to aless than 0.1% reduction in work trips.

7.2 Traffic Improvements

The capacity of atraffic facility isthe measure of its ability to accommodate astream of moving vehicles. It
isarateinstead of aquantity. All flow rates can be effected by anumber of factorsincluding the roadway,
vehicle performance characteristics, operational controls, and ewironmentd dements. The following
discussion congderswaysto increasetheflow rate without increasing capacity. With theimplementation of
this type of improvement, it should be noted that vehicle trips are not reduced, however, dday may be
reduced and levels of service improved.

Physical mprovements

One of the firg physcd improvements that was investigated was Intersection and Roadway
Widening. Thisisagtrategy to widen existing lanes, to provide shoulderswherethere are no shoulders
and/or widen exigting shouldersto increase the traffic flow rate. According to the survey digtributed to
the public a the November 5, 1997 meseting, this Strategy was not supported by loca residents.
Smilaly, Channdlization was aso investigated to separate conflicting traffic movements thereby
reducing the delay. To do this would require intersection widening along Route 571. At the public
mesting this strategy wasthe least supported strategy. In addition, widening of intersectionsaong Route
571 may diminish the character of downtown Millstone. Aspart of thetraffic analyss performed for the
Penns Neck project, roadway improvement projects were considered in the development of traffic
volumesand future operationd conditions. Resultsfrom thisandysis showed poor levelsof serviceand
excessve dday.

A cause of congestion on roadwayswith uncontrolled accessis vehiclesturning acrossthe centerlineto
and from adjacent land uses. Controlling access is an operationd improvement strategy that hasthe
potentia to increase mobility and reduce congestion. Generdly, such control is most effective where
sgnificant development has not occurred. Implementation of such ameasure can involve concentrating
movements generated by severad land uses at asingle driveway or require that ingress and egress be
conducted from an adjacent Sgnaized intersection controlled Sde street. Theresult isreduced vehicle
friction and better mobility. To reduce congestion the strategy, Median Control was investigated.
Presently, Route 1 has median control in place. It is a 3 lane arterid with a center median barrier

prohibiting crossng of the roadway centerline. Washington Road is a two lane arterid conssting

primarily of resdentid propertiesto the east and University property to thewest. Prohibiting crossing of

the roadway centerline aong Washington Road isnot an gppropriate Srategy given theloca conditions.
Given these conditions providing median control through the project area does not appear to be
gppropriate and would provide minima reduction in congestion.
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Similar to agtrategy for median control isDriveway Controls. Thisstrategy addresses congestionfrom
vehicles turning from or entering the roadway from adjacent land uses. Presently, aong Route 1
driveway controls are in place. Adjacent land uses have common driveways and are often only
permitted exiting the facility at a Sde Street where avallable. As stated above, Washington Road
consgts primarily of resdentiad properties. Providing driveway control through this area is not an
appropriate strategy given the loca conditions. Given these conditions providing driveway control
through the project area does not appear to be gppropriate and would offer only minima reductionin
congestion.

Traffic Signal Improvements

Computerized Signal System and Coor dinateand Upgrade Traffic Signals are smilar and have
therefore been reviewed as one strategy. This type of system dlows for control of individua and/or
groups of traffic Sgnas. NJDOT is presently implementing Traffic Signa Contract #10 which extends
from New Brunswick to Trenton. Thissystemwill provide afiber opticinterconnection of traffic Sgnas
adong Route 1 and include updated timing plans, Variable Message Signs, CCTV cameras and a
Highway Advisory Radio system. Control of the system will be through a central command center
alowing the intersection operations to respond to changing traffic conditions given loca conditions.

Theided saturation flow ratefor asigndized intersection is 1900 passenger carsper hour of greentime
per lane (pcphgpl). Presently, the green time split between Route 1 and Washington Road is about
70/30, respectively. Thiswill reduce the idedl flow rate by 30% on Route 1 and 70% on Washington
Road. In addition, if factors for trucks, lost time due to clearance phases and response start up times
will further reduce the flow rate. Early studies on implementing such a system have shown an 8-15%
reductionin delay. Reduced emissionsare dso achieved by dlowing platoons of vehiclestotravel inthe
traffic treem minimizing disruptionsin flow dueto ared sgnd. Thisalowsfor asmoother flow of traffic
through a designated area.

Construction M anagement addressesdisruption of traffic flow due to maintenance and congtruction
operationsthat must take place periodicdly. In addition to areduction in capacity asaresult of alossof
roadway space, additional capacity islost due to restricted roadway use. Construction management
drategies may include such activities as maintaining a given number of lanes, restrict work to off- peak
hoursor phasework to minimizetrafficimpacts. Thistypeof coordinationis presently employed by the
trangportation agencies through the project area. In addition, any construction impacts are of a non
recurring type of congestion and does not providerelief to the everyday congestion problemsthat exist
in the Penns Neck area.

Advanced Traffic Control

C\ALL_WEBS\DOT\ROADSRTL\PENN_NECK_STUDY\RFNL_RPT.WPLY - Q ...FREDERIC R. HARRIS



Route 571 - Penns Neck Area
Congestion Management System

Congedtion on a roadway network can be classfied into two types: recurring and nonrecurring.

Congesgtion that occurs & regularly at particular locations during certain timesis recurring congestion
while congestion caused by random events such as accidents, incidents, and specid Stuations is
nonrecurring congestion. Both types of congestion lead to driver frugtrations. There is however, a
difference. With recurring congestion drivers plan there trips according to the expected congested
conditions. With nonrecurring congestion atrip which may normaly be satisfactory could be detrimental

intermsof delay. A Traffic Survelllanceand Control Systemisprimarily amed a addressng traffic
operationsimprovements aong ahighway, corridor or region. I ncorporating communi cations networks
and intelligent trangportation systems offer technology based measures to reduce congestion. Many
gpecific sysemssuchas CCTV cameras, Variable Message Signs, and advanced detection systemsas
discussed above are presently being implemented by NJDOT under TSC #10.

Additiondly, by coordinating personnel, equipment (such as closed circuit televison cameras) and
techniques, the strategy Incident Detection/Verification could help to facilitate early detection of
incidents and provide aquick responseto clear such incidents thereby limiting unnecessary ddays. To
enhance the effects of this srategy, Emer gency Response Time Improvements and Alter native
Routing Techniqueswereincluded as support srategies. Typicaly, such sysemsare used on limited
access roadwaysto adlow for possible diversions. This eliminates the condition where once amotorist
has passed a certain portion of the roadway wherethereareno exitsto divert to in order to avoid such
delays. Currently, NJDOT isingaling TSC#10, whichincludestheimplementation of CCTV cameras,
aHighway Advisory Radio System and a Variable Message Sign system dong Route 1. Thissystem
will be controlled by a central command center and be able to monitor traffic activities throughout the
Route 1 corridor to help provide rdlief from certain types of congestion.

Anexpangon of the system to include Washington Road was considered infeasi ble becauseitisaloca
roadway consisting mainly of resdentia properties. Any ingdlation of thistype of survelllance system
aong such aroadway would be excessive. In addition, ingtalation of CCTV camerasaong any typeof
resdentid areaoften isoften met with opposition dueto concernsabout privacy. Any further expanson
of thistype of syslem would not solve the need in meeting future traffic growth.

7.3 Travd Demand Reduction

Trangportation Demand Management is designed to increase the efficiency of moving people by
encouraging the use of other modes of trangportation. Such programs are effective in developing trave
dterndives, providing incentive/disincentives and establishing dternative work arrangements.

Trave Behavior M odifications

Increasesin cagpacity and reductionsin congestion can be achieved by reducing vehicle travel. Work-
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based trave is the most congstent daily type trip and has the greatest potential for reductions or
adjusments. Alternative work hours is an employer based strategy where the employees scheduleis
such that the peak timesfor roadway traffic may beavoided. Compressed Work Weeksisonesuch
strategy. Compressed work weeks can be defined asaprogram where employersoffer their employees
the option to work either a9-day/80 hour (9/80) schedule or a4-day/40 hour (4/40) schedule. For the
purposes of this report, a 4/40 schedule was assumed. This type of andysis will provide for a higher
reductionin vehicletrips. In paforming theanalys's, the strategy for Staggered Wor k Hour gFlexible
Work Scheduleswasincluded asacomplementary strategy. To estimate thetrip reduction potentiad of

this strategy, assumptions on the level of effort were required. As previoudy discussed, alow and
medium leve of effort were consdered. The analysisyielded atota reduction of 1% to 1.6% in work
trips. This percentage equates to a reduction of 385 to 616 vehicle trips per day. The reduction in

vehicletripswould primarily benefit Route 1. It isestimated that the trip reduction potential aong Route
1 and Washington Road would be distributed approximately 85% along Route 1 and 15% aong

Washington Road.

Smilaly, Tdecommuting is a work based employer demand management program designed to
reduce the number of work trips and the length of trips for those working & satellite centers. The fax
machine, persond computer and modem are making it possible for employeesto work at home or at
work centers closer to their homes. As communication technologies improve, telecommuting could
become a significant factor in reducing demand and congestion.

A recent survey found that six percent of Americans dreedy telecommute. The benefits of
telecommuting vary by how it is conducted. The greatest benefits are redlized from employees who
telecommute from home sincethey diminatethework trip entirely. Measuresto promote telecommuting
include educating employers, establishing work centers and implementing tax incentivesfor companies
with telecommuting programs.

The analysis yidded atotal reduction of 0.9% to 1.4% in work trips. This percentage equates to a
reduction of 332 to 532 vehicle trips per day. The reduction in vehicle tripswould primarily benefit
Route 1. It isestimated that the trip reduction potentia along Route 1 and Washington Road would be
distributed approximately 85% aong Route 1 and 15% aong Washington Road.

Growth & Development M odifications
The adoption and application of land planning or zoning requirements by loca municipditieswereadso
consdered. By limiting the development to land use proposds that have low vehicle generation
characterigtics, or by regulating the dengity of site development vehicletrips can be reduced. However,
thisisadrategy that can only beimplemented on aloca leve.
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It has been estimated that growth in the project arealis to expand sgnificantly over the coming years.
Presently, the project areaconsists of campustype developments. Many land development projectsare
aready approved and committed to making it extremely difficult to redlize the effects of implementing
growth management policiesin the near future. In addition, such a change in zoning would need to be
performed on aregiond basis to account for through trips. Specific strategies andyzed to achieve a
reduction in generated tripsisActivity Centers. Thisisdesigned to encourage more efficient patterns
of retall or entertainment development. Development patterns surrounding the study area are well
edablished. Smilarly L and Use Palicies/Regulations isdesigned to encourage more efficient patterns
of resdentia or commercid development. Any change in zoning would be difficult to establish and but
could have an effect on future vehicle trips.

Unless widespread and timely cooperation in the area and surrounding communities can be achieved
and maintained, it is unlikely that development regulations will leed to sgnificant reductions in future
traffic in the area. Nevertheless, adoption of the principals of a growth management policy would
certainly be abeneficid dement in acomplete package of managing futuretraffic conditionsinthe area.

7.4 Eliminated Strategies

Asdiscussed previoudy, the steering committee reviewed the potentid strategiesfor the PennsNeck area.
During thereview process, the steering committee found certain strategies were not gpplicableto the study
area. In such cases, the strategy was not considered during the CM S process. Discussed below arethose
drategies which were diminated from consideration and the reasoning for such exclusion.

Parking Regulationg/Ordinances

Parking management programs, such as cashrout paking, ae desgned to provide
incentive/disincentives that would reduce vehicle demand on the exigting trangportetion system. In
generd, parking management srategies are most effective when implemented in dense Centrd Business
Didricts (CBD) that have limited parking. There are no CBD:=swithin the sudy area and parking is
available. This type of drategy does not provide relief for through trips which is one of the main
concernsthrough the project area. In discussions with the Steering Committee, it was determined that
this strategy would not be included in the analyss.

Ramp Metering
Ramp metering is a flow management technique which, by controlling the rate of vehicles entering the
highway, reduces congestion and improvesflow on thehighway. Thisinvolvesthe placement of asgnd
on an entrance ramp to stop for aspecified amount of time before entering the highway. Thisdiminates
platoons of vehicles attempting to merge into the traffic flow smultaneoudy. Washington Road and
Route 1 are both arteria roadways with unlimited access. A ramp metering type of ingalation is not
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feasblefor the project area. The steering committee therefore eiminated this strategy from theanalyss
process.

Elimination of Bottlenecks
Bottlenecks are areas where lane drops or congtricts significantly reduce traffic capacity. Bottlenecks
frequently occur at bridge crossngswith narrow lanes and at entrance rampswith high traffic volumes.
| ntersections can a so be considered bottlenecks, however, intersection improvementswere previoudy
discussed. This grategy was therefore diminated from consideration by the steering committee.

One-way Streets
One-way dreetsareusualy congdered for corridor sudieswheretwo parallel streetsare used to carry
trafficin each direction. Washington Road isan arterid that hasno immediate parale route makingaone-
way streets an unredligtic strategy in reducing congestion. The steering committee therefore diminated
this srategy from andyss.

Expand Parking at Rail Stations

In evauating this strategy, the committee determined that expanding parking & rail stationswithin the
study area (Princeton and Princeton Junction) may increasetripsto the Sudy area. Expanding parking
facilities outs de the study area, such asat Monmouth Junction train station would not have asignificant
impact on trips in the Penns Neck area. Additiona parking which may be implemented due to the
congruction of an additiond train station such asthe Hamilton train sation or an interim stop dong the
Dinky have been included under Trangt Enhancement/ Expansion. Therefore this drategy was
eliminated from the study.

Traveler Information Services

I ncorporating communications networks and intelligent trangportation systems offer technology based
measures to reduce congestion. Many specific systems such as CCTV cameras, Variable Message
Signs, and advanced detection systems have been discussed under separate strategies. This strategy
would provide up-to-date or real timeinformation about transit operations or roadway conditions. For
this strategy to be effective through the Route 1 corridor, theinformation would need to be supplied to
the user before the trip is to begin. Thistype of program is relatively new and to alarge extent in the
demondiration sages. Reliable information on ther effectiveness is not yet available. The committee
therefore diminated this srategy from andysis.

Cumulative Effects of Strategies

Each of the drategies was evaduated individudly or as a group. The results of this andys's were then
combined to evauate thetotal cumulative reduction in traffic and are shown in Table 7- 1. 1t should be noted
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that this may be an overestimate, in that some of the strategies overlap and may not be additive. Stirategies
such as Telecommuting and Compressed Work Weeks are competing for the same pool of workers. The
table below presentsthetota reduction in vehiclework trips during the pesk hour. The percentages outlined
below, dthough relatively low do represent measurable reduction in vehicle trips.

Table7-1
Summary of Results

RANGE OF TRIP
STRATEGY REDUCTION

MODE SHIFT 2.7% 10 5.5%
Car/Vanpool
Pedestrian/Bicycle Improvements
Trangt Improvements

TRAFFIC IMPROVEMENTS 0%
Physical Improvements
Traffic Signal
Advanced Traffic Control

TRAVEL DEMAND REDUCTION 1.9% to 3.0%
Growth & Development M odifications

Trave Behavior M odifications

TOTAL CHANGE 4.6-8.5%

7.5 Concluson

Ascan be seen above, implementation of CM S strategiesto reducetraffic demand will provide areduction
of 4.6% to a 8.5% reduction in work trips through the study area. Given the traffic demand in the area,
congestion management strategiesaonewill not meet the need in reducing congestion. Figure 7- 2 showsthe
relationship between existing capacity, the reduction in vehicle trips due to implementation of CMS
drategies and the unmet traffic demand. It is therefore recommended that the additiond SOV capecity
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improvement be made to help aleviate congestion. The percentages outlined above, athough rlatively low
do represent measurable reduction in vehicle trips. Implementation of traffic management Strategies dong
with the congtruction of a Bypasswill provide for the tools needed to help relieve congestion through the
Penns Neck area.
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8.0 RECOMMENDATIONS FOR COMPLEMENTARY
STRATEGIES

The dternative andysis conducted for this CM S study assessed afull range of optionswith the potentid to
improve mohility through the Penns Neck area. Development of TDM programs encompass avariety of
drategies desgned to optimize the efficiency of the trangportation system and better manage traffic by
reducing the number of vehicles using the system or by influencing when travel occurs. The mogt effective
TDM programs are comprised of severa complementary and coordinated strategies. Certain Strategies
were determined to provide a measure of operationd, safety, or mobility improvement and enlist public
support. However, theleve of improvement which could be expected either done or in combination would
not adequately address future year capacity needs through the project area. The Steering Committee
therefore determined that a capacity increase was unavoidable.

The congtruction of agenerd purpose lane was found to be the most effective method of addressing future
travel demandsin the study area. The purpose of the proposed congtructionisto improvetraffic flow along
Route 1 through the dimination of the traffic agnas and the Penns Neck Cirde, while sill maintaining an
east-west connection between west Windsor and Princeton. During the processof thisdetermination, it was
found that other strategies proved to be appropriate for the corridor. These strategieswill play arolein
managing the arearstravel demand and trip activity. Thus, if such rategies areimplemented dong with the
project congruction, the potentia to increase the sarvice life of the facility, provide a means of managing
future travel demand and providing a better qudity of life through the project area can be redlized.

Asdiscussed in the previous sections of this report, severd strategieswere found to have varying measures
of benefittothearea. However, some strategies such asincreased bus service and aninterim stop dong the
Dinky, were judged by the Steering Committee to not have an immediate, Szable or long term benefit
associated with this project. While these strategies are not being dismissed as ingppropriate strategies for
the area, acompelling need has not been defined for further consderation at thistime. Other Strategiesthat
showed benefit, such as Computerized Signal Systems and Park-n-Rides, have ether been
programmed for construction/implementation prior to this study or are considered part of other proposed
commitmentsthat are recommended within this section of thereport. Therefore, upon the consensus of the
Steering Committee, the Strategies contained within the following commitments have been recommended as
the mogt favorable actions a thistime.

8.1 Complementary Strategies
Commitment #1 - Pedestrian and Bicycle | mprovements

Theleading concern of arearesdentsistheimplementation of pedestrian and bicydefacilities. With the
remova of the traffic Sgnas under the project, Route 1 may act as a barrier for pedestrian access
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across Route 1. The Steering Committee has agreed that the need for such facilities to provide a
connection between Penns Neck and Princetonisessentid, aswell as, to achieve the god of improving
mohbility through the project area. A commitment to incorporating strategiesinto thefacility ascurrently
proposed (scheme D-1.1¢) will include the fallowing:

C Millstone Bypass Sdewal k/Bicycle Mobility- The proposed project will indudefadilitiesfor
bicycles/pedestrians dong the proposed improvement by providing a connection between the
two communities. The Steering Committee recommended and NJDOT has committed to
providing a5 foot wide sdewalk for the length of the proposed roadway to be constructed as
part of the project congtruction. It is recommended that the sdewak begin where a Bypass
would connect with Washington Road to the east of Route 1 and continue aong the south sde
of such a Bypass to the proposed traffic sgnd at the Sarnoff driveway. At the traffic Sgnd,
pedestrian actuation will be provided with a crosswalk to the north side of the roadway. The
sdewak will continue west over Route 1 to where the facility connects back to Washington
Road. Destination sgning will aso be included to indicate to users where the sdewak will
provide accessto i.e. West Windsor and Princeton. See Figure 8-1

The Steering Committee recommended and NJDOT has committed to providing paved

shouldersfor bicycletrave for thelength of the proposed facility. Specid Sgning and markings
will beincluded aspart of this commitment providing clear direction for pedestrian and bicycle
usage. In addition, Mercer County has committed to providing regular street sweeping of the
shouldersto dlow for safe bicycle travel.

C In an effort to increase pedestrian and bicycle safety, trestments will be employed a the
intersection of Washington Road and the proposed facility west of Route 1. Just east of this
intersection are two large vacant tracks of land, both owned by Princeton Universty. It is
anticipated that thisland will be developed by the University. The development of thisland will
increase pededtrian and bicydle traffic through the intersection necessitating the need for safe
access to the future devel opment.
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NJIDOT will, as part of the design documents, include provisons for pedestriavbicycle
treatments at thisintersection. Such treatments could include painted crosswalks, appropriate
warning sgns, a flashing beacon system warning gpproaching motorists of the presents of a
pedestrian or bicycle, or other treatments which may be developed as part of the design
documents. These trestments would aso help to further redize the benefits of the sdewak
aong the proposed improvement.

Cost: $285,000
Funding: New Jersey Department of Transportation - Construction Funds
Lead Agency: New Jersey Department of Transportation

C Routel Pedestrian/Bicycle Crossing - NJDOT iscommitted to providing afessbility sudy to
alow pededtrian access across Route 1 rel ativeto the resdentid neighborhoods. Thefeasibility
study will establish the need for the crossing and determine if such acrossing is supported by
area resdents. If the feasibility study determines the crossing is warranted, alocation for the
crossng will be determined. Implementation of the crossing would then occur with the
congtruction of the project. The crossing would be located between the Dinky railroad bridge
and Washington Road. A pedestrian/bicycle crossing must be linked to aloca network or
system of pedegtriavbicyclefadilities, requiring a aminimum, connections on both the east and
west sides of the crossing. Connection to the east and west of the pedestrian bridge would need
to be provided by locd jurisdictions. Establishing such connectionswould be one of thecriteria
which the crossing will be evduated on for implementation. Other criteria may include
environmental, safety, aesthetics and traffic impacts consderations. These issues would be
addressed in the feasbility report. As part of the development of this report NJDOT is
committed to working with the County and local municipditiesto further define and refine the
implementation of this commitmernt.

Asaprecursor to this sudy, field meetings were held to investigate possible location options.
Three options merit further investigation. A description of possible crossng isdiscussed below.
See Figure 8-1 for possible connection to the Route 1 crossings.

Option 1 - Provide a pedestrian overpass at Washington Road. Connection to this overpass
would be dong Washington Road. This location does not seem to be well suited for a
pedestrian overpass as it may dter the historica character of Penns Neck, and likely not be
permitted under current historical regulations. In addition, long approach ramps would be
required to accommodate bicycles. An dternate to this option would be to have Washington
Road pass over adepressed Route 1. This dternate was not pursued due to the high cost of
such aproposal.
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Option 2a - Provide a pedestrian overpass at the Mather Avenue cul-de-sac, adjacent to the
Dinky Rail Line. Connection to this overpass could be through the local roadway systemi.e.
Washington Road, Wilder Ave, Pierson Ave. The ste appeared to be well suited for a
bicycle/pedestrian overpass. The Route 1 grade is depressed by approximately 8-10 feet at
thislocation in order to pass under the Dinky Railroad. A new overpass structure would not
requirelong ramps to meet the approach grades. There gppeared to be aworn path from the
cul-de-sac to the Dinky overpass, indicating that pedestrians are currently using the railroad
bridge asameansto cross Route 1. Thislocation is at the edge of the Penns Neck community
and may not be idedlly Stuated for dl resdence.

Option 2b - Thiscrossng would aso be a Mather Avenue but would provide connectionsvia
the Dinky right of way. Mostly open fields were observed between the Dinky railroad bridge
over Route 1 and the Princeton Junction Train Station. However, asthe proposed connection
to the east gets closer to the Princeton Junction train station, right of way becomes more
redtrictive dueto theresidentid neighborhood and the crossing of Little Bear Brook. Thebridge
a Little Bear Brook was not sufficiently wide to accommodate pedestrianvbicycles. An

adjacent bridge would be required possibly impacting wetlands.

N.J. Trangt isin favor of such loca accessimprovements, however, it must be designed such
that it would provide asuitable separation from the railroad track and N.J. must beindemnified
from ligbility rdaed to such afadility.

Option 3 - Provide acrossing a Varsty Avenue. This location would be very smilar to the
Mather Avenue crossing but may serve the community better do to its proximity to the Penns
Neck residents.

Cost: $50,000 Feasibility Study/$600,000 Construction
Funding: New Jersey Department of Transportation - Design/Congtruction Funds
Lead Agency: New Jersey Department of Transportation

C Bicycle lockers at Princeton Junction & Dinky train stations - Both Princeton and
Princeton Junction train stations have bicycle locker or racks. There are 60 bicycle lockers at
the Princeton Junction Rail Station. These can berented for only $12.00 ayear, however only
40 are presently being used. This margina participation may be due to the lack of adequate
fadilities providing access to the train Sation.

The Steering Committee recommended and NJDOT has committed to increase awareness of
this program aspart of the project commitments. This could be done with informationa signing
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ingructing users of the process. The Steering Committee aso recommended and NJ Trangt hes
committed to revigiting its bike-on- board policy to permit more bicycles on trains and buses.
This commitment will be addressed after the project construction is complete.

Cost: $10,000
Funding: New Jersey Department of Trangportation
Lead Agency: New Jersey Trangt

Commitment #2 - Central Jersey Transportation Forum

A mgority of local concerns were related to the regiond traffic impacts due to planned roadway

improvement projects, areadeve opment, and transit improvements. The Steering Committee discussed
the concerns of the local residents and agreed that such issues need to be addressed to effectively

managefuturetraffic conditionsinthearea. However, it was a so agreed that thisisbeyond the scope of

thisCM S Study. Many studies regarding these i ssues have been performed over the past severd years.

Thecommitteefdt that these studies should be combined into one document and that thisstudy will bea
way to address additional issues.

Todothis, aCentrd Jersey Transportation Forum isincluded as part of the project commitments. This
Forum would addressa number of issuesfacing Central New Jersey. Such asthe need for better traffic
management, truck traffic, population forecasts, roadway projects such as Route 92 and provide the
much needed coordination effort between member agencies. The Forunes god will beto develop a
trangportation action plan and priority of projects for NJDOT and the Counties’Municipalities and to
form amechanism to ad in the decisons made at both the State and Locd levels. An outline of the
Forum is asfollows:

Proposed Study Area
Cranbury, East Windsor, Franklin, Highstown, Lawrence, Montgomery, Plainsboro, Princeton
Borough, Princeton Township, South Brunswick, and West Windsor.

Policy Committee
NJIDOT, FHWA, FTA, NJTransit, DVRPC, NJTPA, Middlesex County, Mercer County, Somerset
County, Middlesex-Somerset-Mercer Regiond Council, Keep Middlesex Moving, Greater Mercer
TMA, Office of State Planning and the study area municipalities.

Project Tasks
C Identify land use, trangportation and economic issues
C Identify Trangportation policies and issues
C Map proposed ste plang/subdivisions
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C Identify trangportation improvements and studiesin the area. Obtain periodic status updates

C Review previous trangportation studies and models. Determine study €ements requiring updating

C Compile acompogte traffic map showing AADT:=s, historical growth trends, and mgjor areas of
traffic flow

C Publicinvolvement program

C Review trangt routes and opportunities for trangt improvements

C ldentify opportunitiesfor Travel Demand M anagement programs and improve coordination among
exiging programs
C Evauate proposds from the previous efforts and input from the policy committee
C Deveop atrangportation plan and prioritize high priority projects
C ldentify additiond transportation improvement needs for the area.
C Identify aneed for acontinued effort and a means to maintain policy committee
C Identify next steps and implementation schedule.
Project Duration
Multi-year
Cost: $350,000

Funding: Public Sector Partnership
Lead Agency: Ddaware Vdley Regiona Planning Commisson & North Jersey Trangportation Planning
Authority

Commitment #3 - Ridesharing Program

Greater Mercer TMA receives funding from NJDOT to provide rideshare matching services to
employerswithinitsservice area Thisincludes conducting on Siteregistration and transportation fairsat
employment sites, providing an emergency ride home and vanpool subsidy program for new vanpoolsa
member companies. The Steering Committee recommended and NJDOT has committed to continue
current levels of funding for TMAsto administer and market these services. This commitment will be
part of the 1999 funding program. In addition, the following expansion of the program are part of this
commitment.

C Pacement of signsaong the proposed facility, Routes 571 and Route 33 to promote the toll free
rideshare ass stance telephone number.

C Provide preferential parking for people who carpool to the Princeton Junction train station.
Presently, 92 spaces are dedicated for carpool parking, dl of which are being utilized.
Commitments could include providing additiond preferential parking for carpools at the train
gation. Thiscommitment should be contingent on the completion of the Hamilton Train sation and
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an assessment of itsimpact on the Princeton Junction train station. Completion of thistrain station
may impact current conditionsat the Princeton Junction train station which may ater present needs.

C Funding for the TMA to provide rideshare matching services and supply regidtration forms can be
absorbed through the existing TMA/NJDOT grant.

Alternate Work Schedules
The Steering Committee recommended and NJDOT has committed to providing seed money for
interested large employers dong the study areato develop and implement an aternate work schedule
program with their TMA. The Smart Moves Challenge Grant program isapotentia funding sourcefor
this.

Cost: $150,000
Funding: NJDOT Core Program
Lead Agency: Greater Mercer TMA

Commitment #4 - Transit Service
This commitment is a combination of the NJDOT and NJ Trangit core programs with the grester
Mercer TMA. Didribution of funding will be determined under final scoping of such programs.

Trangt Marketing

C NJ Trangt recently gpproved a vanpool subsidy program, which will provide approximately
$150.00 per month to qudifying, registered vanpools. The Steering Committee recommended and
a commitment has been is be indtituted to market this program. TMAS have limited funding for
marketing this program through their NJ Trangt work programs, however additiond funding for
advertisements, Sgns, etc. will be included as a project commitment.

C Greater Mercer TMA isin the process of developing abrochureto makeit easier for commuters
to take the train a Princeton Junction. The brochure explains ticket purchasing, parking, how to
read schedules, bus connections and isintended to address common concerns about using transit.
Greater Mercer TMA has limited funding for the design and production of this document through
theNJ Transit work program. The Steering Committee recommended and acommitment has been
edtablished for additiond funding for mass digtribution to targeted residential areas near the study
area ($10,000-$20,000).
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Coordination of Regional Trangt Feeder Service

C Thereareamultitude of shuttles and corporate vansthat regularly travel to and from the Princeton
Jdunction Rail Station. As part of this project, a commitment is made to develop a coordinated
east-west shuttle system that might connect East Windsor, Princeton Junction Station, Sarnoff
Center, Princeton University, Princeton residentid areasand CBD, outlying Princeton employment
gtes (Indtitute, hospital) and the Dinky. This could be included as part of the Centrd Jersey
Transportation Forum.

Cost: $35,000
Funding: NJDOT/N.J. Transit Core Program
Lead Agency: Greater Mercer TMA

Commitment #5 - Signing Program Coordination

Asrepresentatives'residents of Princeton have expressed aconcern that driversmay have difficulty
knowing which route to take into Princeton, the Steering Committee has recommended and
NJDOT has committed to a signing program being performed jointly by NJDOT and the
Princetons. The Sgning program coordingtion isto determinewhether traffic can be more efficiently
directed to their destination in Princeton.  The program would include identification of mgor
degtinations, such as the business didtrict or university facilities, routes and mode options in the
Princeton area, evauation of current usage, and development of drategies to direct drivers to
efficiently use Princeton'stransportation infrastructure. Aspart of the development of thisprogram
NJDOT is committed to working with the County and loca municipdities to further define and
refine this commitment. One key eement of this program would be to evaluate the opportunities
associated with utilizing Faculty Road as a secondary traffic sorting facility.

Cost: $20,000
Funding: NJDOT - Design Funds
Lead Agency: NJDOT/Mercer County/Local Municipaities

Commitment #6 - Traffic Monitoring Program

Members of the steering committee have expressed concern that the construction of the proposed
project may unduly strain certain roadways in the project area not origindly anticipated. To

document the effect of digtribution of traffic with the congtruction of the proposed project, the
Steering committee has recommended that atraffic monitoring program be ingtituted as part of the
CMS process. NIDOT has committed to working with the County and loca municipalities to

further define and refine this commitment. Thetraffic monitoring program will conduct seven day-24
hour traffic counts through the use of Automatic Traffic Recorders (ATR:s) a key locationsinthe
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project area.

Middlesex County has committed to providing the resources to perform the data collection effort,
development of the findings report and presentation to locd officids. NJDOT will provide
resources in support of the data collection and technica input in development of the report of
findings. The following roadways have been identified as possible locations for data collection:

Alexander Road between Canal Road and West Drive
Alexander Road over the Amtrak railroad tracks

Harrison Street at Lake Carnegie Bridge

Washington Road esst of Faculty Road

Route 571 over the Amtrak railroad tracks

Faculty Road between Alexander Road and Washington Road
Faculty Road between Harrison Street and Washington Road
Hartley Avenue north of Harrison Street

Prospect Avenue between Harrison Street and Washington Road

DO OO O OO

Counts will be taken prior to congtruction of the proposed project to establish a base case for
traffic volumes. Prior to performing thetraffic countsameeting will be conducted with locdl officids
to establish count procedures, identify count locations and coordinate dl counting efforts. Counts
will subsequently be taken at 1 year intervals for a period of three years after congtruction of the
proposed project iscomplete. At the conclusion of each counting period resultswill be summarized
in areport of findings. A mesting will be held with the local officids to present the report and
discuss findings.

Cost: $10,000/yr. ($40,000)
Funding: Mercer County/NJDOT
Lead Agency: Mercer County
82  Summay

The congtruction of agenera purpose lane, wasfound to be the most effective method of addressing future
travel demandsin the sudy area. During the process of thisdetermination, it wasfound that other Srategies
proved to be appropriate for the corridor. Table 8-1 showsasummary of the recommended strategiesfor
implementation as part of the Penns Neck CM S process.

C\ALL_WEBS\DOT\ROADSRTL\PENN_NECK_STUDY\RFNL_RPT.WPIS - 9 ...FREDERIC R. HARRIS



Route 571 - Penns Neck Area
Congestion Management System

Table8-1

Summary of Commitments

Funding Lead Approx.
No Commitment Source Time Agency Cost
Frame
1 Pedestrian/Bicycle Improvements
-Millstone Sidewalk/Bicycle NJDOT w/Project
Mobility Const. Funds | Construction NJDOT $285,000
-Route 1 ped./bicycle crossing NJDOT w/Project
C Feasibility Study Dgn. Funds Design NJDOT $50,000
-Route 1 ped./bicycle crossing NJDOT w/Project
C Implementation Const. Funds | Construction NJDOT $600,000
Post Project NJ Transit
-Bicycle lockers NJDOT Construction $10,000
Public DVRPC/
2 Central Jersey Transportation Forum Partnership Multi-year NJTPA $350,000
NJDOT Core
3 | Ridesharing Program Prog. Multi-year TMA $150,000/yr
NJDOT/NJ
Transit Core 2yr. Study/
4 | Transit Service Prog. Implement TMA $35,000
NJDOT w/Project
5 | Signing Program Coordination Dgn. Funds Design NJDOT $20,000
Mercer Co./
6 | Traffic Monitoring Program NJDOT Multi-year Mercer Co. | $10,000/yr.
Total $1,510,000
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9.0 CONCLUSION AND RECOMMENDATIONS

ThisPennsNeck CM S Study was performed to document current and future conditionsthrough the project
area. Theexigting physica and operating conditions of Washington Road and Route 1 were assessed, future
conditions and operationa characteristics for the year 2022 were forecasted and analyzed. A full range of
traffic management strategieswere eva uated to meet the need of theforecasted increasein congestion. The
study analyzed such drategies and the impact they would have on congestion. Recommendeation were
developed to provide support in managing future congestion.

Thefindingsof thisstudy vaidate the earlier sudy findings, that acapacity increaseis necessary inthe Penns
Neck areato dlow thefacility to function more effectively now and inthe future. Complementary strategies
were investigated and those determined to be feasble and appropriate for the project area are
recommended for incluson under the CM S process. Such drategies will serve to aid in managing the
proposed facility. Mgor conclusons of the analysis are as follows:

9.1 Concludons

1. Route 571 is an important roadway in the regiond transportation network. The corridor is
residentia and commercid in character and supportstrip activity for arearesidents and businesses.

2. Through the Route 1 corridor gpproximately 70% of the vehicles have only 1 occupant. Estimates
show approximately 12% of commuters are presently in some form of carpool.

3. Route 1 carries subgtantia traffic volumes. Pesk hour operations are characterized by volumes
which exceed capacity. The result is poor levels of service, low travel speeds and long delays.
Other off peak periods, aso encounter congestion and delays.

4. Thegrowthtrendsare anticipated to result in Sgnificant increasesin traffic demand over thenext 20
years through the project area.

5. Comparison of 1992, 1997 and 2002 traffic volumes validate the traffic forecasts developed as
part the traffic sudies performed for the project.

6. Physca conditionsdong Route 1 hamper the roadways ability to function as aregiond and locdl
travel facility. Traffic Sgna dong Route 1 operate at oversaturated conditions.

7. The study findings verify conclusons reached in previous studies of the Route 1 Corridor. The
congested conditions are projected to continue and that a capacity increase is needed.
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9.2 Recommendations

1. A capacity increase is necessary in the Penns Neck area to allow the Route 571 and Route 1 to
function more effectively now and in the future.

2. Incorporate findings from the Route 1 Bicycle and Pedestrian Corridor Case study asit relatesto
the proposed project.

3. Provide 5' concrete sdewalk aong the proposed improvement from Washington Road in the
vicinity of Princeton Junction train station to Washington road at the D & R Candl.

4. Provide paved shoulders aong the proposed roadway for bicycle use.

5. Invedtigate potential locations for a Route 1 pedesirian crossing. As part of this investigation
commitmentsinto providing adjoining access to the facility should be investigated.

6. InitiateaCentra Jersey Transportation Study. This study would address anumber of issuesfacing
Central New Jersey. Such as the need for better traffic management, truck traffic, and roadway
projects such as Route 92. The study will result in a trangportation action plan and priority of
projects for NJDOT and the Counties’Municipdities to form amechanism to ad in the decisons
made at both the State and Local levels,

7. Continue to provide current levels of funding for locd TMA:sto administer and market services
effecting ridesharing and transit usage.
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