INTRODUCTION
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information related to local and regional transportation matterEhis Gapter is based on an evaluation

of the regior® existing plans, transportation data, current challenges and an understanding of the

potential for future growth and charggin the regionThis Gapterisbased on the following important
transportationprinciples

A Anintegrated approach to transportation throughout the Central New HampgNirBRegion
with particular attention given to transportation efficiency, safety, competitiveness, social
inclusion and environmental sustainability;
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and strategically important travel corridors The Unified Planning Work Program (UPWP)

should bemaintained preservedand the agreement between CNHRPC and the N¢
enhanced Hampshire Department dfransportation
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A LYSSAGYSYd Ay GKS N A thiies trididhah byanbd 04 2 y

infrastructure should be made in a Commission over a two year periofthe UPWF
sustainable and efficient manner in order | contains the outline of current CNHRPC

; : activities related to the support of the CNHRF
promote tgl(?teconorlnl':’:: webeing of the TransportationAdvisoryGommittee (TAG)the
region and its populations;

development of the regional transportation

A Future provision for transportation and improvement programthe co_IIection _of traffic
. . data, local and rgional technical assistance, a
infrastructure shouldnvolve regional well asparticipation in regional and statewide
coordination andcbe firmly integratedwith initiatives such as Commute Green NH and tl

multi-modal connections as well &se NH Capitol Corridor Study.
regiofy Qa 2 @S Ndstfatbgie$. I Y R Szé )

EXISTING CON'IONS

Theregional transportation systeris made up of an interconnection aads, highwayridges rail,

public transit, noAmotorized pedestrian and bicycle facilities as well as airports. This extensive system
provides residents, visitors and businesses with a high level of mobilgyrarfsportation system forms

GKS o0l O10o2yS (KIFG &adzZlllR2NIa (KS NBIA2yQa SO2y2Yed
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attractions while providing its businesses with reliable access to customers, materials, suppliers and
employees.
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CHAPTER: TRANSPORTATION
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maintenance schedulandthe DOTs ability to perform timely maintenance and upgrades to ensure that
road and highway surfaces last as long as possible. Pavement condition measuring, reporting, and
monitoringon gate highwaysare based upon the Ride Comfort Index and additional pavement
condition data. The 5#foint scale Ride Comfort Index, or RCI, measures the roughness of a road
traveled by anotorist. It has been used lige DOT since 1995.

& D2 2 R ¢ equivalentioKaSscore great#nan 3.5 and requires noworl C+ A NE A dand 25l ¢
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region, almost a third of stateaintained roads and highwaysiwve deficient pavement&eeFigures
6.1-6.4). Currently37% of New | Y LJA K A Ndsatiined rbadsing highways have pavement rated
in poor condition! Y2 i KSNJ nm: 27T b $dintdinedfdaiwiys d&Sraxed inFair I G S
condition, whileregionaly this percentage stands at 31% (Sedle 6.)

Table 6.1: Central NH Region Pavement Conditions
Condition CNHRPC Statewide

167Miles (39% of | 828Miles (19% of
Regional Network | State Networlk

Good

Poor

136.4Miles (31% of| 1,867Miles (44%
Regional Network | of State Network)

130 Miles (30% of | 1,565Miles (37%
Regional Network | of State Network

SourceDOT 201Pavement Conditiobata

Roads rated poor shosigns of deterioration, including rutting, extensive cracking and potholes. In
some cases, poor roads can be resurfaced but often are too deteriorated and must be reconstructed.
Roads rated in fair condition may show signs of significant wear and mayaalssome visible

pavement distress. Most pavements in fair condition can be restored to good condition by resurfacing,
but some may need rehabilitation or reconstruction to return them to good condition.

gure 6.: or Sr te 12

73

Pavement failure is caused by a combination OfFi face ConditigrthNH Ro
traffic, moisture and climate. Moisture often : = o
works its way into the pavement and the & ¥ ’
crushed gravel that forsl KS NER I RQa
Road surfaces at intersections are even more
prone to deterioration because the slemoving
or standing loads occurring atele sites subject
the pavement to higher levels of stress. It is
critical that roads are fixed before they require
major repairs because reconstructing roads
costs approximately four times more than %
resurfacing them. This is why roads in relativel
good ondition are often resurfaced to keep
them from deteriorating.

SourceCNHRP
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CHAPTER: TRANSPORTATION

Figure 6.2DOT Pavement Condition Map
Pavement Condition

Pavement Condition
Ride Comfort Index
w— Poot (RC1 0-25)

Faw (RC1 251 -349)

e Good (RCI 3.5-5)

SourceDOT 201Pavement Condition Data
Figure6.3 andFigure 6.4 NH Route 114 (Sutton) Winter & Summer Conditions

SourceEmilio Canci@ello(Town of Sutton)
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CHAPTER: TRANSPORTATION

The Road Information
Program (TRIP),reationd
transportation research
group, calculatecthat the
additional operating costs
borne by New Hampshire
motorists as a result of
poor road conditions is
$333 million annually, or
$323 per motorist per
year. When roads are in
poor conditiong which
may include potholes,
rutting or rough surfaceg
the cost to operate and
maintain a vehicle
increases. These
additional vehicle
operating costs include
accelerated vehicle
depreciation, additional
vehicle repair costs,
increased fuel
consumption and
increased tire wear.

Additional vehicle
operating costs have beenj
calculated in the Highway
Development and
Management Model
(HDM), which is
recognized by the U.S.
Department of
Transportation and more
than 100 other countries
as the definitive analysis
of the impact of road
conditions on vehicle
operating costs.

/‘

'\

The Road Surface Management System (RSMS) is a methodology inte
to provide an overview and estimate of a road system's condition and t
approximate costs for future improvements. RSMS providegsgematic
approach for local officials to answer basic questions about their road
system, to gauge current network conditions and to guide future
improvement and investmeni line with municipal Capital Improvement
Programs.

Road Surface Management System

The RSMS system is based loa Road Condition Decline Curve below,
which illustrates that roads in good condition cost less to maintain than
those in poor conditionRautine maintenance on roadways generally
good condition is often the most important strategy to consider. Accard
to the American Association of State Highway and Transportation Offic
(AASHTO), every $1 spent to keep a road in good condition avoits $6
needed later to rebuild the same road once it has deteriorated significa
Investing too little on road feair increases these future liabilities.

Figure 6.5: Road Condition Decline Curve
Road Condition Decline Curve
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SourceRSMS 11

CNHRPC partners with member communities to put Road Surface
Management Systems into action by providing training and assistance
data collection andlatabase support. CNHRPC also works to integrate
RSMS programs with the development and maintenance of Capital
Improvement Programs which provide municipalities with a shange
planning schedule and financing plan.

The HDM study found that _/

road deterioration increases

ownership, repair, fuel and tire costs. The report found that deteriorated roads accelerate the pace of
depreciation of vehicles and the need for repairs becabgestress on the vehicle increases in

proportion to the level of roughness of the pavement surface. Similarly, tire wear and fuel consumption
increase as roads deteriorate since there is less efficient transfer of power to the drive train and
additional fiction between the road and the tires.
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BRIDGE CONDITIONS IN THE CNHRPC REGION
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CHAPTER: TRANSPORTATION

facilities, and facilitating commerce and access for emergency vehicles.

Table 6.2hows that ive percent $99 of the DOTownedand 22% of municipally maintained bridges in
the region are red listeSeefigure 6.9. DOTdefines the Rd List as bridges thaiequire more frequent

YIEAYGF Ay SR

inspections due to knowstructuraldeficiences,poor structuralconditions,weight restrictions, or the

type of construction.

Table 6.2: CNHRPC Region Bribtiggéwork (10 bot spanor greater)

StatewideDOT CNHRPC Regio CNHRPC Region

Owned DOT Owned Municipally Owned

Total # of Bridges 2,138 242 168
Red Listed Bridges 147 12 38
% of Red Listed Bridges 6.9% 5.0% 22%

Source2014DOT Bridge Summar

0 NA

Deteriorated bridges can have a significant impact on daily life. Restrictions on vehicle weight may cause

many vehicleg especially emergency vehicles, commercial trucks, school buses and farm equgpment
to use alternate routes to avoid posted bridg€airrently there are eight (8) municipally owned bridges

closed in the Central NH Region (8gare 6.7). Redirected tripgenerated by closed and restricted

bridges carlengthen travel time, waste fuel and reduce the efficiency of the local economy

Theservice life of bridges can be extended by performing routine maintenance such as resurfacing
decks, painting surfaces, insuring that a facility has good drainage and replacing deteriorating
components. But most bridges will eventually require more casttpnstruction or major rehabilitation

to remain operable.

In 2012 the DOT identified 81 state avned bridges and 27&unicipallyowned bridges that were near
red list status.TheDOTestimates that eaclyearmore bridges will be added to the Red Listriha

removed Red list bridges see an averagait time of 8 years for repaiwhere previouslyt was5 years

Those three additional yeamsdrease the cost of repair substantialundng constraints limit the
amount of work thatcan be completed each yedéseeTable 6.3. At current funding levels, the number

of structurally deficient, state maintained bridges is expected to increase by 15 percent by 2016.

Table 6.3 State Owned Red List Progress Chart

Year Startf Number Number | Year End
Year Total Added Removed| Total

2004 153 10 17 146
2005 146 7 13 140
2006 140 15 18 137
2007 137 9 9 137
2008 137 19 17 139
2009 139 26 23 142
2010 142 25 19 148
2011 148 17 25 140
2012 140 27 22 145
2013 145 23 21 147

Source2014DOT Bridge Summary

Certral New Hampshire Regional Plan 2015
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Figure6.6: CNHRPC Region Bridge Network
Owner - Status

NHDOT - State Redlist - 12
NHDOT - Not on the Redlist - 228
Municipal - Redlist - 38

Municipal - Not on Redlist - 123

Red Listed Bridges
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SourceDOT Bureau of Bridge Design

Figure6.7: Closed Bridge, Western Avenue, Town of Henniker

SourceCNHRPC
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VEHICLE MILES TRAVELLED

One of the principal factors in determining Vehicle Miles Traveled (VMT) imuthieer of vehicles on

the roads.DOT had1 permanent traffic recording stations in the Central NH Region and 62 throughout
the state. Looking at the past twenty years, the data suggests traffic is increasing at about 1.0% per year.
In the same twenty yegperiod, traffic in the Central NH Region has grown at a rate of about 1.25% per
year. However, in the past ten years the traffic volumes have decreased statewide at a rate of 0.45% and
regionally at a rate of 0.15%.

CNHRPC also conducts counts with awttentraffic recorders at over 350 locations on a three year

cyclek & LI NI 2F GKS {dFdSQa | A3JKBMSHookirgNFha it y OS a2y A
Average Annual Daily Traffic (AADT) between 2002 and 2013 the data shows an overall decrelgse in dai

traffic throughout the region. The following table and graph displaytéti@l AADT from 2002 to 2013

Table 6.4 AADT Totals and @hanges for HPMStations

Cycle A 2002 2005 2008 2011
AADT Total 579,443| 594,867| 563,885| 570,597
%Change 2.59% -5.49% 1.18%

Cycle B 2003 2006 2009 2012
AADT Total 603,976 617,526| 589,537| 559,420
%Change 2.19% -4.75% -5.38%

Cycle C 2004 2007 2010 2013
AADT Total 716,597 708,170 670,640 670,242
%Change -1.19% -5.60% -0.06%

SourceDOT Traffic VolumReports 20022013

Figure 6.8 Decreasing Traffic Volumes

Regional Traffic Volumes
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SourceDOT Traffic Volume Reports 260213
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Some of the underlying reasons for a decrease in traffic volumes over the past tenngbaae the
change in driving patterns due to changuhgmographics, the price of fuel, a wavering economy and
technologic advances that allow people to work and shop from hd#viegh the economy recovering and
population predicted to growalbeit at a lower rate than in previous decades, it is possible VM Tiseil
over the next decade.

Based or2010 data available from the U.S. Energy Information Agency (EIA), transportation makes up
26% of the total energy consumption in NH. 66% of the oil in NH goes to transportation and supplies
95% of the total energy esl for transportation. The other 5% of energy consumed by the

transportation sector comes from Natural Gas and Renewables. Automobilessayeificant

contributor to air polluton and abou®7% of greenhouse gas emissions in the US are attributed to the
transportation sector.

The majority ofCentral NHRegion residents make daily trips to work by car, and this percentage has
increased in the most recent decades. Average growth of gasoline consumption per decade in NH is 35%
GKAT S ynoo:s eBidentdidioge alide B wa@h@rican Community Survép07-2011).

Figure 69: Average Regional Commute Times
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REGIONAL TRAFFIC SAFETY

As seen iTable 6.5there were aotal of 161 fatalitiesfromY 2 1 2 NJ GSKA Of S ON} aKSa 2y
and highways from 2002 through 2Blan average of 14fatalities per year.

Table 6.5Motor Vehicle Fatalities by Year

Year Central NH Fatalities NH Fatalities
2002 23 127
2003 20 127
2004 20 171
2005 15 166
2006 8 127
2007 10 129
2008 13 138
2009 11 110
2010 16 128
2011 15 90
2012 10 109
Average 14.6 129.3

SourceNH Department of Public Safeepartment of Motor Vehicles Crash Reports 20022

Three major factors are associated with fatal vehicle crashes: driver behavior, vehicle characteristics and
roadway features. It is estimated that roadway features are likely a contributing factor in approximately
one-third of fatal traffic crashes. Roa#sth poor geometry, with insufficiergightdistances, without

turn lanes, having inadequate shoulders for the posted speed limits, or poorly laid oueictierss or
interchanges, posasks to motoriss, pedestrians and bicyclists.

Atthe statelevels5 h¢ KIF & AyadAddziSR I LINBINIY SydAiaidtSR a5NA
the number of traffierelated deaths in NH. Eliminating deaths on New Hampshire roadways is an

important goaland the driving force behind the New Hampshire Driving Toard campaign. The

mission of Driving Toward Zero is to create a safety culture where even one roadway fatality is too

YIyed LG A& Ftaz2z Iy AYLRNIFY(G OA4abyeay, mdachlel f f g K2
truck, bicycle and on foag day and night, under all types of weather condition&s part of the Driving

Toward Zero campaign the state completed tew Hampshire Strategic Highway Safety Plah2¢

2016.The following nine (9)ritical emphasisareas were identified in the plan:

=

Impared Driving

Distracted Driving

Speeding

Vehicle Occupant Protection

Adolescent Drivers

Older Drivers

Crash Locations

Motorcycles ad Vulnerable Roadway Users

=A =2 =4 =4 4 a4 4 4

Comprehensive Safety Data Improverhen
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CHAPTER: TRANSPORTATION

Highway Safety Improvement Program (HSIP)

CNHRPC aurrently activdy assisting member communities in obtaining Highway Safety Improvement
Program (HSIP) funding feafety relatedroadway and intersection improvements in the regidtsIP
primarily deals with the Crash Location emphasis area oNéwe Hanpshire Strategic Highway Safety
Plan2012¢ 2016 CNHRP@illy supportsthe followingHSIP objective® 2 NJ & FSieé 2y (GKS
roadways:

1 Reduce the number of traffi@falities and serious injuries
1 Reduce thewumber and severity of crashes

91 Decrease th potential for irtapacitating and fatal injuries

The process for whichojectreceives funding from HSIP for a roadway segment or intersection is
highly dependent on datdf data warrants further examination a Road Safety Audit (RSA) is typically the
next step. The RSA is a collaborative approach to revitetysasues and makecommendations for
improvements. A cost/benefit analysis is used to determine the best solution for improving safety at the
road segment or intersection.

Figure6.10 US202/NH9 & Old Concord Road Intersection Henniker/Hopkinton

SourceCNHRPC

The severity of serious traffic crashes could be reduced through roadway improvements, where
appropriate, such as adding turn lanes, removing or shielding obstacles, addingrovimy medians,
widening lanes, widening and paving shouldadding rumble stripgmproving intersection layout, and
providing better road markings and upgrading or installing traffic signals.

NON-MOTORIZED TRANSPORTATION

Nonmotorized transportationjncluding bicycling and walking, is increasingly being seen as a vital
component to a transportation system and to healthy communities. The infrastructure, the presence
and behavior of motor vehicle traffic, and the land use contribute to how conducieeeanis to

walking or biking. In the Central NH Region, sidewalks are primarily limited to town centers and villages
where the land use is moifavorableto walking for transportation.ln New Hampshirebicyclestypically

share the roadways with motor vehicles, and in some cases widened shoulders or bicycle lanes are
provided. Most bicycling and walking infrastructure is funtiganunicipalities or through federal
transportation grantsuch astie Transportation Alternatas Rogram(TAP)

6.10 Central New Hampshire Regional P2@15
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Although the private automobile is the predomingntisedtransportationchoicein theregion, CNHRPC
continues to partner with many organizations from local

Safe Routes to Scho@RTS)anmitteesto larger
organizations like the NH Bike Walk Alliance to enhanc
bikeability and walkability in the Central NH Reg In

line with the National SRTS organizati@NHRPC looks

beyond just improvements to infrastructure by t ')"I!i 3 NI Ygg H '\l\nlg 5 ; %Z:

O2yaARSNAY3 GKS p 90a F LINEEAY ad NBsak R:
access to biking and walking

1 Education Teaching children and adults safe infrastructure.

walking and bicycling habits

NH Obesity Prevention Program

A1

According to the NH Obesity Preventiol

I Residents with sidewalks in their

f Encouragemernt Promoting events and &uities neighborhoods are #bmore likely
based aound safe walking and bicyogn to get regular physical activity.

{ Evaluation Colecting before and after data 1 Nearly two out of three NH adults

1 Enforcement Partnering with local law are overweight or obese
enforcement to ensure safe roads for all users 1 One out of four NH high school

1 Engineering Planningsafe and convenient students are overweight or obese
places to walk and bike \ _)

Safe Routes to School

In 2007 a community coalition led by Concord Hospital and supported by Concord School Distriq
assisted Conant Elementary and Rundlett Middle School to become the first schools in NH to re
federal Safe Routes to School (SRjF&)t through the New Hampshire Department of Transportati
to improve bicycle and pedestrian safety around the schools. Since then the federal SRTS progi
awarded over 1 billion dollars around the country. New Hampshire alone received almosti@d mil
dollars for infrastructure projects dedicated to improving biking and walking for students accessi
schools.

CNHRPC has worked with eleven of its communities to successfully administer SRTS grants rar|
from small planning grants to the larger irgteucture grants. Local SRTS Task Forces comprised ¢
school faculty, local officials, parents, business owners, emergency responders and supported b
CNHRPC staff continue to educate, encourage and enforce safe walking and biking. Student, p4d
and teader participation in walk and bike to school days has grown immensely in most of these
towns. Several towns including Allenstown, Boscawen, Concord, Henniker, Hillsborough, Hopkin
Pembroke, Pittsfield and Warner were awarded significant grants to ineppedestrian and bicycle
infrastructure.

Rails to Trails and Shared Use Paths

In the CentraNHregion, shared use paths and rails to trails have become an increasingly sought after
form of nonmotorized transportation and recreation. Sharade paths, typically 10 or 12 feet wide,

with a paved or smooth hard packed gravel surface pameficialfor safe bicycling and walking for

people of all ages and abilities. Key characteristics include gentle grades, high accessibility (often
Americans with Disabilities Act (ADA) compatible), and most importantly, separated from motor vehicle
traffic. Thisexpands the number opotential nonmotorized transportation users by eliminating many of

Certral New Hampshire Regional Plan 2015 6.11
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the barriers to biking and walking. These facilitieay also benefieconomic development, health, and
tourism.

Figure 6.11 A Typical Cross Section

3.05m (10 ft) min |
| width of shared use path

610 mm 610 mm
(2 ft) 21
graded area graded area

SourceCNHRPC &NHRP2012 Regional Trails Plan

Existing examples of shared use paths in the region include the Northern Rail Trail, which currently ends

in Boscawen, the Warner Rail Trail, which is being completed in sections along tHabéompned

Concord to Clarenmt railroad, and a few short paths in Concord and Bow. Other projects in the region

are in various planning and fuadising stages. More details on the planned network of sharsa

LI 6Ka YR NIXYAf (2 GNIAf& Ol y devdlopedjaatlyly theyCNHRRS & w S 3

and theSouthern New Hampshire Planning CommissiidHP¥and adopted by the Regional Trails

Coordinating Council.

Figure 6.12The Warner Rail Trail near Bagley Field
BEH A 2\ G BT ] 31 L

v

SourceJoe Herr

PUBLIC TRANSPORTATION

Publictransportation plays an important and growing role in addressing the molalityessibilitytraffic
congestion, and air quality issues facing the region. Ridership on all forms of transit has seen significant
growth in response to rising fuel prices agrwing transit dependent populations. Still, the majority of

the twenty communities in the region are not served by regular public transportation, and significant
challenges exist to expanding services, including funding availabildyow density devieopment

patterns making fixed route service inefficient in many towns.

6.12 Central New Hampshire Regional P2@15
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Local piblictransitservices are provided byo@cord Area Transit (CAT),the G & Qa f 2 OF f LJdzo f A C
transportation operator. CAT operates a combination of fikedte and demaneresponsive services

locally within Concord. Demand response service also extends to local communities outside of the

Concord city limits. Among these services, CAT operates three fixed routes on weekdays that are

scheduled according to a dowmnim pulse model, wherein all three routes intersect at the State

House/Eagle Square stop in the middle of downtos seen iTable 6.6 even with a reduction in

routes, the overall ridership for the CAT fixed route system has increased 2% over thelest géars.

Table 6.6 CAT RidershipY2004- 2014

Fiscal | Total Rides % Change from
Year Previous Year
2004 103,397 N/A

2005 93,831 -10.19%
2006 102,985 8.89%

2007 93,810 -9.78%

2008 99,612 5.82%

2009 102,489 2.81%

2010 88,286* -16.09%*
2011 92,590 4.65%

2012 100,637 8%

2013 94,128 -6.92%

2014 105,610 10.87%

SourceConcord Area Transit
*Elimination of the trolley service and shift from four to three route service.

Specialized transportation servicase alsoavailable to specific population groups, including seniors and
persons with disabilities. CAT operates two specialized transportation services:

f Concord Senior Transit (CBMyvides specialized servicetothk 1 @ Q& &aSyA2NJ OAGAT Sy
is intenced to provide on demand accessible transportation to and from medical appointments,
shopping, social activities, and employment and education opportunifi&s. operates Monday
through Friday from 7:30 am to 3:30 pm. The regular fare for CST serviceB0p@éd ride.

1 Special Transit Service (Sgi8Yyides specialized service to persons with disabilities. It serves as
the complementary fericanDisability Act component for the fixed route system providing
demandresponse service anywhere within % of a moiléhe CAT fixed route system. The fare
for this service is $2.50 per ride.

Certral New Hampshire Regional Plan 2015
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Figure6:13 Regional Transportation Services

SourceConcord Area Transit

In addition to services provided directly by CAhumber oftommunity human service transportation

providers also serve théentral NH Regiomhese services generally serve specific subsets of the general
population, or offer services for certain trip purposes only, for example trips to and from essential social

and human services. The need to provide transportation services to people who do not have access to
reliable transportation options due to age, disability, income or other reasons has been identified as an
issue in central New Hampshire for many yearsesponse to these issues, a Coordinated Transit &

I dzYl'y { SNBAOSA ¢NIYYALRNIUIGAZ2Y tfly 61 & RSOSt2LISR
assistance from staff members from the CNHRPC.

This plan led to the formation of the Mifitate Regional Coadirthting Council (RCC) for Community
Transportation in 20100ne of the key roles served by the RCC is to increase coordination between

transportationproviders and users in the rig. This coordination process usedo increase
transportation serviceby building new community transportation services in the region.

Mid-State Regional Coomdating Council Volunteer DrivelProgram

Currently, the RCC, working closely with Community Action ProfgnaiBelknapMerrimack Counties
(BMCAP)coordinatesan enhared Volunteer Driver Program (VDR}he region. The VDP augments

and works with existing volunteer driver prograraperating in and througtihese two countieso

provide more extensive access to transportation. Volunteer drivers providetdedoor senice as well

as feeder service to public transportation services and routes in the region. Since its ince@d0 in

the VDP has continued to expand@sh G £ NRBfS Ay LINPGARAY3I SaaSydaalf
transportation dependent populationsn 2014 the BMCAP enhanced VDP averaged over 600 rides per
month and continues to grow.
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