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INTRODUCTION

\
To ensurethe implementation of the mostefficient and optimal
transit service possible, Salem must match its service to the
community needsandthelocal transitmarket. Thisincludes
matchingthe levelandtype ofservicewiththetransitdemand. It

also includesproviding convenient, direct, and easy to understand

services. : MAssACHUSETTS

This technical memorandum evaluates key market elements that
specifically address the important questionofwhattype of transit
service is needed in Salemandhowcan thatservice be provided.
This document providesa data point for these questions by
examining:

= Majorpublictransittripgenerators

= Seasonal and specialevents

= Transitpropensityand need for equitable distribution of
transit

= TransitDemand
= Parkingandbikeshareservices
= Existingpublic transitservices

Additionally, thisdocument looks at howwell pasttransitplans
haveaddressed these key marketelementsandidentifiesthe
challenges thatshouldbe considered prior to service
implementation. Thisdocument concludeswitha listofalternative
service options that canaddress the identified challengesand
ensurethe implementationofefficientand effective transit service
in Salem.
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MAJOR TRIP GENERATORS

Majoremployers, government facilities, schools, medical centers,
shoppingcenters,andtouristdestinationsattractlarge numbers of
peopleand cangenerate a significant number of transittrips.

Inthe City of Salem (Figure 1), there are several large employers.
These include Salem State University, the North Shore Medical
Center, Salem Five Bank, and the business and industry center at
Shetland Park.

Importantcivic buildings include the Salem Public Library, newly
opened Community Life Center, and the courthouses, including the
Salem District Court, Essex County Superior Court,and Essex
Family and Probate Courts.

Salem University and Salem High School both represent potential
transit tripgenerators.

The southern partofthecity includes major shopping destinations
such asthe Hawthorne Square areawith Market Basket, Home
Depot,and Target. FurtherdownRoute 107, thereis a Walmart.
Additionally, Vinnin Square is another popular shopping center,
located to the southeast.

Tourist Attractions abound in Salem. Downtown locationssuch as
the Essex Street pedestrian mall, Derby Street,and the waterfront
are all importanttripgenerators. I n addition, the Peabody Essex
Museumand Pickering Wharfare popular areasforvisitors and
locals, alike.

Most ofthe majortrip generatorsare found in the northern part of
the city, withRoute 107 and Lafayette Street/Loring Avenue acting
as important connectionsto destinationsin the southernpartof
Salem.

Alsoofinterestaretwo transportationhubs: the MBTA Commuter
Rail StationonBridge Street and the Salem Ferry Terminal located
on Blaney Street.

Figure 1| Major Trip Generators
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SEASONAL AND SPECIAL EVENTS

Because ofitsunique historyand coastalcharm, Salemisa
community with many seasonal activitiesand events.

The entire monthofOctober is dedicated to Haunted Happenings,
with Halloween-themed activitiesand events takingplace every
day.TheBizBaz StreetFairis held October 6-7 along the Essex
Streetpedestrianmall. Anannual carnivalhasalso beenheldin
pastyears. In 2018, the corner of Federal and Washington Streets
was the site for the month-longcarnival.

Salem Willowsis a popular attractionduringwarmer months, with
an arcadeandamusementpark open from Aprilto September. An
annualjazzfestival is also held in August, attracting6000 in recent
years.

Many ofthese events include a transportation component to help
transporttouristsandlocalsto the activity centersand throughout
Salem.

= The Haunted Happenings Shuttle o perates from October
20-28 and providesa loop service from parkinglots at
Northshore Medical Center, Salem High School, and Salem
State University to downtown.

= Salem Harbor Shuttle —the Boston Harbor Cruises-run
shuttle loops between four stops, withanadditional round-
trip voyage to Marblehead once perday. Service operates
from Juneto Labor Day.

» The SalemTrolley, whichoperates April1-November1,
provides a tour with many stops in downtown and along
Derby Street. Winter Island and Salem Willows are
availableas flagstops.

Figure 2 showsseasonal eventsandtransportation in thecity.

Figure 2| Seasonal & Special Events
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PROPENSITY AND EQUITABLE ACCESS

Publictransitis designed to serve everyoneandas such, itis importantto
consider the demographic characteristicsofthe populationin a service
area.TitleV1ofthecivil rightsactof1964 requirespublic transitto
ensureservices are offered in anequitable manner.

Inaddition, datashowsthateconomically disadvantaged residents,
minority residents, and foreign-bornresidents are all more likely
to use transit. Further, householdsthat do nothave accesstoa
private vehicleare the mostlikely to use transit. Thislikelihood to
use transitis referredto as transitpropensityandis an indicator of
wheretransitservices will be the mostsuccessful. By design, it also
provides a meansofidentifying populationswho benefitthe most
from transit. Figure 3 shows thisinformation for Salem.

In Salem, residentsofthe Pointand Broad Street neighborhoods
are themost likely to use transit. North River, Mclntire District,
Castle Hill,and Derby Streetresidentsalso have a high propensity.
Additionally, there are 250 affordable housingunitsat Loring
TowersinVinninSquare.

Table 1| Transit Propensity Factors , ,
Note: This analysis uses census data.
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Figure 3| Transit Propensity Factor
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TRANSITDEMAND

Population density and employmentdensity are both indicators of
potentialdemand for transit. When population and employment-
baseddemandare considered together, it is possible to identify
areasthatcan supporthigher levelsor more frequenttransit
service.

In Salem, the highest levelsofdemandare in the mostdensely
developedareasnear Downtown. As you move furtheraway from
the city center,demand for transitdecreases. Theareas in Salem
with the highest transitdemandinclude:

= ThePoint

= Downtown

= South Salem

= MclntireDistrict

= Derby Street

= NorthRiver

= Bridge Street Neck

= Salem Common

= Castle Hill

Figure 4 showsthe composite demand for all neighborhoods.

Figure 4| Composite Transit Demand

¥ % ‘ E - QG
by
Composite Transit Demand Potetial Service
lten NS Frequency Supported
ng& %Q)® ,{r)& .\Q& Qﬁ\ Based on Population and
;}% ol F F Employment Density
' N (Residents and jobs per acre)
0 07 14 ( )
L‘.‘N/"I Data Sources: ACS 2012-2016 5-year estimate, LEHD, MBTA Survey Data

—

North Salem
Ot

d‘,f%
»
Peabody Mack Park  north River . /

&,
0 d
@ S Mclntire \:_
Gallows Hill " District @ll§i'
s)g'.‘g e

HES .
Broad St ; Ili\"!! The Point
T
[ \

Witchcraft Heights Castie Hill L%

Ly" i Sfré,
&y

Salem South Sale{)i a
\g

107
Highland Ave: @ .
=
2 <
- Marblehead &
Q\S e
£ Vinnin Square ¥ R
2 8800
X~ o X
2 Nl lifton
& oy
Py SV ves =X

Nelson\Nygaard Consulting Associates, Inc. | 7



TECHNICAL MEMORANDUM 2 | SALEM SHUTTLE IMPLEMENTATION ANALYSIS
City of Salem, Massachusetts

PARKING AND BIKESHARE

The costandavailability of parking can impact the demand for
public transit. Areaswithhigh parkingcostand limited availability
generate more demand for public transit, while the inverseis true
inareaswith cheapandabundantparking. Salemhasmetered
parking on streetsand lotsthroughout downtown. The city parking
guidesuggestsusingon-streetmetersfor 1-2 hours, parking lots
for 2-4 hours, and parkinggaragesfor4+hours. Lotsallowingall
day parkingarealso available.

Threehourlyratesareenforced forstreetandlotparking meters:
$1.50,%$1.00,and $0.50. Enforcementis 8 a.m. -6 p.m. Monday—
Saturday.Parkingis free on Sundays.

Therearealsothree parkinggaragesin Salemthatallowpublic
parking. They operate sevendaysperweek.

= Museum Place/Downtown Garage- 910 spaces, $1.25per
hourLocatedat 1 NewLiberty Street. At Museum Place
monthly passesareavailable for $80 ($70 for residents).

= MBTA Garage—712spaces, $5 perday ($2 perday
weekends) Located at252 Bridge Street.

= South Harbor/Waterfront Garage —287 spaces, $0.75per
houronweekdays only ($1.50 per hour weekends).
Locatedat10 CongressStreet.

Inaddition to parking, Salem offersa bikeshare program, Zagster,
with 16 stationsand 80 bicycles. Mostofthe stationsare clustered
in downtown, including two at the MBTA commuter rail station.
Salem State University south campus, Salem Willows,and McGlew
Park also feature stations (Figure 5). Bikeshare offers a potential
complementto transit service and increase the “reach” of the
travelersmaking first- and last-mile connections.

Figure 5| Parking and Bikeshare
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Figure 6| SalemMBTAService
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The MBTA currently serves Salemwithsix busroutes, o perating
throughout the day. Serviceis available in Salemonweekdaysand
weekends (see Table 2).

Table 2| SalemMBTAService Spans
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MBTA ‘ lopy
Route | WeekdaySpan Saturday Span Sunday Spam e,
450 | 5:00am-1:30am | 6:30am-12:00am | 8:15am—12:00am Peabody
451 | 6:00am-7:10 pm - -
455 | 5:00am-12:30am | 6:00am-12:00am | 6:00am-12:00am
456 | 5:.00am-1:30am | 6:30am-12:00am | 8:15am-12:00am
459 | 5:00am-12:30am - - o
465 | 7:00am-7:00pm | 9:30am-7:00 pm -

An evaluation of the 2018 Shuttle Bus Feasibility Study anda
Qualitative Evaluationof Current Transit Services showsa high
degree ofduplicationwithexistingMBTA bus routes (Figure 6).

Any new shuttlesservices in Salem should not compete with MBTA

busesbut should instead complement them by connecting to the
existingnetwork while expanding service and offering new
destinations for transitriders.
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PROPOSED ROUTE EFFICIENCY AND
OPTIMIZATION ASSESSMENT

This technical memorandumoutlinesthe key transit market
elements within Salem, including major trip generators, seasonal
and special events, transit propensity, transitdemand, parkingand
bikeshare,and other public transitservices. For newtransit service
in Salem to be successful, the proposed service must leverage these
marketelementsand develop a service design thatefficiently
utilizesresourcesand optimizes transitfor the community.

An evaluation of the proposed shuttle service developed during the
2018 Shuttle Bus Feasibility Study and a Qualitative Evaluation of
CurrentTransitServicespresents several challengesrelated to key
marketelementsand efficiency and optimization of transitservice
in Salem (Figure7).

Proposedservice challenges:

Serviceisdesigned as aone-way loop. Thistypeofserviceis
designedto provide more geographical coverage at the costof
customer travel timeandservice directness. Customersutilizing
loopservices arerequired to go aroundthe entire loop to complete
aroundtrip. Onthe proposed southerly loop, this would take 30
minutesto arrive backat yourorigin.

Outofdirectiontravel. Service alignmentsthatdouble back
forcecustomers to traveloutofdirectionandextend travel times.
The proposed service has several examplesofthis, includingthe
servicetothe Highland Avenue Walmart, Paradise Road Whole
Foods, SalemWillowsservice, and the Salem Council on Agingon
Bridge Street.

Limited connections across Salem. Asdesigned, the service
doesnot provide connectionsbetweennorthand south Salem.
Customerswishingto access shoppingareasin south Salem from
areasnorthof Downtownwouldbe required to transfer.

Figure 7 | Proposed Routes
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Serviceduplicates existing MBTA routes. Over halfofthe
proposed service is duplicated by an existing MBTA route. Further,
therearenodirecttransfer opportunitiesfromthe southerlyloop
to MBTA commuter rail or ferryservice.

Servicedoesnotmatchmarketdemand. The proposed
service does notcompletely matchthe local transitdemand. For
example, demandalong SwampscottRoad is very low, primarily
saving SalemWoods where no trip generators exist. Alternatively,
areasalong Jefferson Avenue and Canal Street have hightransit
demand, butlittle accessto the proposedservice.
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Proposed Service Statistics

The proposed northernloopis 7.3 miles long, whichwould take one bus40 minutesto complete, including layover time. Adding service to
Salem Willows lengthensthis route to 8.8 miles, adding 5 minutes (45 minutes)to complete a full loop. The proposed southernloopis 10.4

miles long, whichwould meanone bus, could complete the proposed alignmentonce per hour (Table 3).

The 2018 planalso included an option to double the service frequency of each proposed route by utilizing two vehicles. Thiswould increase the
frequencytoaround 20 minutesforthe northerly loop (23 minutes with Salem Willows),and around 30 minutes for the southerly loop.

Table 3| Proposed Service Statistics

Frequencyin | Total Revenue | Total Revenue | Frequencyin | Total Revenue | Total Revenue
Minutes Miles Hours Minutes Miles Hours
Proposed Route Span of Service (1bus) (Lbus) (1bus) (2buses) (2buses) (2buses)
North Loop(noWillows) | 7 AM-7 PM (10 hours) 40 7.3 10 20 14.6 20
North Loop (withWillows) | 7 AM-7 PM (10 hours) 45 8.8 10 23 17.6 20
SouthLoop 7 AM-7 PM (10 hours) 60 10.4 10 30 20.8 20
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Service Design Principals

To addressthe service challenges identified in the 2018 planthere are several service design principlesthat must be considered by Salemin
orderto bestserve residents, workers, and visitors:

seter (@) Worse (@) Sim ple I sBetter than Complicated: Asimpleroutestructureandsimple schedules will attractmore

/ 75 riders than a complex system. Firstandforemost, for people to use transit,they mustbeabletounderstand it,
and simplerservicesareeasier for ridersto understand. Simpler systemsalso helpensure that they getwhere
® o they wantto gowhentheywanttowithoutexperiencing frustrationand problems.
s @ Voe @ Routes Should Operate Alonga DirectPath: Thefewerturnsa route makes, the easier it is to
/ f\j understand. Conversely, circuitous alignmentsare disorientingand difficult to remember. Routesshouldnot
P P deviate fromthe mostdirectalignmentunlessthereis a compellingreason.
9 o Routes Should Serve Well Defined Markets: Thereconfiguration of service around more clearly

defined marketscan helpto make service easy to understand, provide a basisfor developing premiumbus
services,and minimize service duplication.

° T ransitService Shouldbe Focused Around Landmarks: Mostpotentialtransitusershavea basic
knowledge ofmajor landmarks (and are oftentravelingto them). Whentransit service is focusedaround
landmarks, they can also become transit hubs. Travelerstravelingin unfamiliararea canmore easily find

o theirway toalandmark to make a transfer than to a lesser knownarea.
[ 4
Services Shouldbe Well Coordinated: Wheredifferent routesconnect or operate along the same
@ ﬂ @ alignment, schedulesshould be coordinated to the greatest extent possible to provide shortconnection times.

Service Type

These servicedesignscan beachieved througha range of service types that the City of Salem canchoose fromwhen designing new transit
service. Demand-responsive, anchored flex route, microtransit, deviated fixed-route, andfixed-route are alloptions with their ownbenefits
and challenges (see Table 4). The citymustbalance coverage, convenience, and costwhenselecting a service type. Each service type
represented belowwasconsidered when developingalternative recommendations, whichare presented in the followingsection.
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Table 4| Service Types

Demand-Responsive

Anchored Flex Route

Microtransit

Deviated Fixed-Route

Fixed-Route

—

A
Y

Bus'Stop Bus Stop

A —_

A
A —

Description Customers withina certain | Anchored Flex routes have two Personal or shared transit service Service runs along a published A set route and schedule
geographic area may callto | fixed time points (usually at major | with designated pick-up and drop-off | alignment. Customers withina certain | that operates along afixed
schedule a curb-to-curb trip. | activity centers or connection locations that does not run afixed distance from this route may call to path.

points to other transit services). schedule. Trips are set up by request a curbside pick-up. Since the
Customers wholive betweenthe | customers ahead of time by route is specified, the bus must return
time points may callto requesta | contacting the service provider to to the point where it left the route
curbside pick-up. The operator arrange trav el imes and origin- after a deviation.

takes the most direct route destination locations. Requests can

betw een time points to pick up be made over the phone, by way of

the passenger. the internet, or via applications.

Passengers per

Revenue Hour 2-3 35 4-7 5-8 8-10

Benefits In rural areas with Anchored Flex service combines | Flexible service ty pe can be In low er-demand areas where This ty pe of service ty picaly
dispersed destinations, the accessibility features of adapted to community needs. Use deviations can be accommodated, provides the fastest travel
demand-response service demand-response with the of new technology offers the agency effectively provides both times betw een points, w hich
provides the ability to serve | scheduled reliability of fixed-route | convenience and can resultin fixed and ADA service with one makes service attractive to
a large geographic area. service. reliable and cost-effective service. vehicle. choice riders.

Challenge Demand-response has high | Toaccommodate flex pick-ups, Has high costper trip as clients are | In areas with sparse road netw orks, Geographic cov erage of the
costper trip as clients are the travel ime betw een time ty pically trav eling long distances. accommodating out-and-back serviceis limited to the
ty pically traveling long points must be a factor longer This can also lead to long waittimes | deviations may add significant travel | route alignments and stop
distances. Wait times for than direct travel. for pick-ups. time. locations.
pick-ups can be very long
as can time onboard the
vehicle, depending on
additional pickups.

Vehicle Type
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ALTERNATIVE SERVICE RECOMMENDATIONS

Many ofthe identified challenges associated withthe 2018 study canbe addressed through utilizing alternative service design. To best meet
the needs of Salemand leverage the key transit market elementsin the most efficient and optimal way alternative service recommendations
shouldbeconsidered (Figure 8, Figure 9, Figure 10). It is importantto note that MBTA The RIDE providescomplementary paratransitto the
entire City of Salem. The Councilon Aging vans also cover the transportation needs of seniorsin the community.

Figure 8 | Node Based Alternative Figure 9 | Ridership Based Alternative
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This mictotransit service operates asa shared shutle ~ Thisfixed route alignment largely mirrors that of the
existing MBTA service, serving the areas ofhighest

which serves customers via designated pick-up and
ridership demand in Salem. Routes provide

drop-offlocations that are not served on afixed
schedule. Tripsare providedatrequest, whichcanbe  bidirectional service and add key eastand west
connections, not currently servedby existing transit

made over the phone, by way ofthe internet, or viaa
smartphone application. options.
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Figure 10 | Coverage Based Alternative
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Thisfixed route alignment focuses on providing
neighborhood-based service where there isno or
limited existing transit Routes provide bidirectional
service and add key eastand west connections, not

currently served by existing transit options.
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