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Repornt Narrative

The Federal Highway Administration (FHWA) has established 13 controlling criteria
as defined in 23 CFR 625, which must be adhered to when designing a roadway
improvement projectThe MassachusetBepartment of Tansportatiori Highway
Division (MassDOThas adopted this policy and applies the requirements of 23 CFR
625 to all projects regardless of funding sourtfeany one of these criteria is not met,

a design exception report is prepareduesting approval of the design.

This Design Exception Repbis written in conformance witChapter 2 of the
MassDOTProject Development and Design Guide (2006)

Executive Summary

The intersection improvement project consistsha followingtwo intersections:

1. Main Street at Maple Streednd
2. Main Street at lasant Street and Wall Street

Figure lillustrates thprojectarea intersections on a USGS map showing the location
of the projet in theTown of Spencet

Main Street (Route 9), Maple Street and Pleasant S{Rmtte 31)are major corridors
that provide access to downtov@pencerandsurrounding townsRoute 9 ispart of
the National Highway System (NHS) netwoakd is classified as a PrincipAtterial;

it provides eastvest access through the Town of Spen&gute 31provides north
south &cess ands classified asan Urban Minor Arterial The side streets are
classified as local roadway¥he roadways within the project limits are all under the
jurisdiction of the Town of Spencer.

Land use in the vicinity of thprojectis a mix of retailrestaurantind residentialises.
Downtown Spencer is located within a historic distr®tveral buildings and parking
lots abut the back of sidewalk alotgth sideof the corridor.

The following summarizes the approximate daily traffic volumes forghgectarea:

I Main Street (Route 9): approximately 14,764 vehicle per day (vpd);

I Pleasant Street (Route 31): approximately 5,657 vpd.
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Pavement conditions within the project limits reveal surface wear/ raveling, patched
potholes, and block, transverse and longitudigratking Pavement rutting and
shovingis localized and minor indicating that pavement structure ap p earst tue
performing adequately for the given traffic load. Pavement markings are faded and
difficult to see in many areas. In addition,-etreet parking and shoulder widths are
not striped.Sidewalksare cracking and heaving améve been patched withot

mix asphalt inplaces

In January, 2013 Road Safety Audit (RSA) wasrepared byMassDOTfor Main Street
(Route 9) from Elm Street to Maple StreBased on the RSAhts intersection has
averagedl4 incidents over the lashreeyears(2009-2012), the prevalent crash type was
rearend crashes, comprising nearly half of all crashes. In addition, five of the 43 crashes
happened between pedestrians and vehicles, the majority of which occurred at the
unsignalizedmidblockcrosswalkwest of Mechanic Stret. The RSA identified failure to
yield, solar glare and fAcourtesy crasheso
visibility for drivers departing the intersection of Main StraeMaple Street

exacerbated by the roadway alignment and downhill gradealsolikely contributing
factorsto these incidents.

The goal of the project is to improve trafied roadwayperations at both
intersections and at driveways and intersections between these two locatidas
maintaining access tabuttingbusinesses In addition improvementsare proposed
for pedestian and bicycle accommodatioasd onstreet parking.The following
summarizes some of the improvements proposed for this project:

i Geometric modifications to improve large vehicle turning movemsertts
includes therealignment and reconstruction of Pleasant Street to the west to
better align with Wall Street.

I Sidewalk reconstruction with improved wheelchair ramps and crosswalks for
pedestrian accessibility;

i Pavement rehabilitation (mill and overlagnd minor full depth reconstruction
for minor roadway widening along Main Street;

| Addition of landscape and streetscape improvements; and

i Reconstruction of two existing signalized intersections and modification of signal
timings to provide a coordinadetraffic control system.

The 13 controlling criteria were reviewed for the existing and proposed conditions
within the project limits Following this review, it was determined thé&tid design
exception request is fadhe following: (i.)lane width andshoulder widt, (ii.)
horizontal alignment(ii.) vertical alignmentind grade, (iv.) cross slope
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|
Project Location and Limits

Thecorridor reviewed for this design exception requedends alond/ain Street
(Route 9)rom just west oElm Streeto justeast oMaple Streefor a distance of
approximadely 1,725feet Figure 2 is an aerial photo that illustrates firejectarea
intersections and the immediatarroundingarea.

Existing Conditions

The existing conditionfor Main Street, Pleasar8treet and MapI&treet wthin the

project limits are summarizeid Table 1 below.

Table 1a - Existing Conditions

Main Street

Posted Speed 30nph

Design Speed 25nph

ADT (2011)* 14,764 vpd

ADT (2031)* 15,909 vpd

Existing Travel Lane Wdth 12-17 feet

Number of Lanes 3 (1 travel lane in each direction; 1 turning lane)

Existing Usable Shoulder Width Noat striped and on-street parking exists
Table 1b - Existing Conditions

Pleasant Street

Posted Speed 30nph

Design Speed 30nmph

ADT (2012)* 5,657 vpd

ADT (2031)* 6,096 vpd

Existing Travel Lane Width 14-16 feet

Nurmber of Lanes 2 (1 travel lane in each direction)

Existing Usable Shoulder Width Not striped
Table 1c - Existing Conditions

Maple Street

Posted Speed 25nph

Design Speed 30nmph

ADT (2011)* NA

ADT (2031)* NA

Bxisting Travel Lane Wicth 12 feet

Nurrber of Lanes 2 (1 travel lane in each direction)

Existing Usable Shoulder Width Not striped
* ADT based on Traffic Data collected by Innovative Data, LLC April 2011
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Pleasanttreet:
I Pavement Width: varies between 28 andfe&2; and

I Cross Sectionone 14foot travel lane and one 14 to-18ot travel laneno
shoulders or orstreet parking

v

A

Description of Surrounding Area

Land use in the project area is primarily retail, commercial and residential. Many of
the businesseslongMain Streetarelocated athe back of sidewalkin some cases

the sidewalk idevelwith the entrances to the buildingsowever many businesses
have stairs oa second tier of granite curb and sidew.alkere are a several
businesses located on Main Street within the project area, including a few
restaurants, Price Chopper and WhitchePpublic library is located on Plsant
Streetapproximately200-feet from the intersection dflain Sreet.The Town Hall is
located at 157 Main Streethich iswithin the easterly project limitShis portion of

Main Street is a Historic District.

ATRs collected orMain Street andPleasant Streeéncluded speed information.
According to the ATR data, the 8percentile speed oMain Street east of Mechanic
Street i28mph eastbound an88 mph westbound. The posted speed limit fasth
section ofMain Streetcorridor is 30 mphOn Pleasant Street, the"8percentile

speed, north of the Price Chopper driveway is 37 mph northbound and 35 mph
southbouml. The posted speed limit f®¥leasant Street is 30 mph in both directions.

While speed data was not collected iaple Streettheposted speed is 25 mph in
both directions. fie short sectiowf this roadwaythatis included as part of the
project limits, h& been designed tmeet existingconditions

v

A

Right-of-Way
The following summarizes the roadway characteristics of the praject:

Main Street:
| Right-of-Way: varies between ind 76-feet

Pleasant Street:
I Right-of-Way: varies between 41 and 4éet

Maple Street:



vd
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: Right-of-Way: approximately83-feet

Crash data

To identify crash trends, VHB reviewed the most current crash data fqrrtject
area intersections utilizing data obtained fréime Spencer Police Department for the
years2009through 2012

Table 3summarizes theeported crashes for the two intecsens

A collision diagram was prepared for MassDOT as part of the Road Safety Audit.
copy of the collision diagram has been included in Attachment C.

10
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Table 3 - Project Area Intersection Crash Summary

Main Street Main Street
at Maple Street  at Pleasant Street

Year
2009 1 0
2010 6 2
2011 5 5
2012° 1 3
Total 13 10
Annual Average 3.25 25
Collision Type
Angle 2 3
Rear-end 8 7
Sideswipe, same direction 1 0
Single vehicle crash 2 0
Total 13 10
QOrash Severity
Non-fatal injury 2 0
Property damage only (none injured) 11 10
Total 13 10
Time of Day
Weekday, 7:00 AM - 9:00 AM 2 1
Weekday, 4:00 PM - 6:00 PM 4 2
Saturday, 11:00 AM - 2:00 PM 0 0
Weekday, other time 5 2
Weekend, other time 2 5
Total 13 10
Pavement Conditions
Dry 10 10
Wet 3 0
Total 13 10
Non Motorist (Bike, Pedestrian)
Total 1 0
MassDOT Crash Rate 0.65 0.37

Source: Town of Spencer Police Department.

a data reflects crashes recorded from June 15, 2009 to Decermber 31, 2009

b data reflects crashes recorded from January 1, 2012 and June 15, 2012

The2013official statewide crash rate is 0.8 signalized intersection¥he Town of
Spencer is located within District 3 and the 2010 crash rate for District 3 is 0.89 for
signalized intersections.

Using standard MassDOT formulas, Tabfesummarizes the crash rates, in the unit
of crashes per million entering vehicles, calculated forghgectarea intersections.

11
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0 Fully-reconstruct the traffic signal system and provide timing for peak hour
volume requirements to control all movements at this intersection.

U Provide split phasing for Maple Street and the Municipal driveway.

U Provide an eastboundght-turn overlap during the Maple Street northbound
movement.

0 Provide time of day coordination with the intersection of Main Street at Pleasant
Street/ Wall Street.

U0 Provide concurrent pedestrian phasing via p-bsliton actuation.
U Provide emergency vetle preemption on all approaches.
U Upgrade signage and pavement markings to meet with the proposed design.

Through the implementation of protected phasing for the northbounduleft
movement, with the associated eastbound Fginh overlap phasing, Vecle queues
will be reduced when compared to the existing condition. The reduced queues, as
well as the presence of an eastbound bicycle lane and 5 foot shoulders will improve
bicycle mobility.

Horizontally and verticallythe Main Street alignmentvill bemodified to meet 30
MPH design speed requirements, except for design exceptions requested herein.

Impacts to abutters and adjacent businesséd$e minimized and the roadway will
remain within the existing layout. The typical section kbain Stree will have two
11-foot lanes, a oot shoulder, and a-fbot parking lane. In addition, a3 foot
sidewalk and/ or grass belt is included. Whilo8t shoulders are required since
Main Sreetis part of the NHS network, th€own wants to maintaion-street
parkingfor adjacent businesses.

The project also includes full depth pavement construdtiomidened areasmill

and overlay, roadway realignment, granite curbing, minor drainage system
improvements, pavement markings, signage, minor landscaridgother incidental
items. Right of way impacts are limited to temporary constru¢tidiity easements
and permanent easements that will need tedmiredoy theTown of Spencer

14
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v

A

Main Street at Pleasant Street/\Wall Street

Proposed geometrimprovements at this intersection are as follows:

I Realign Pleasant Street such that it intersects Main Street opposite Wall Street to
form a more traditional intersection.

i Provide one exclusive leturn lane and one shared througpht lane on
Pleasanttreet.

I Provide a channelized rightirn island for vehicles making the westbound right
turn movement from Main Street onto Pleasant Street.

I Provide a better defined exclusive kftrn lane using pavement markings on
Main Street eastbound.

i Providenew sicewalks andwheelchair ramps to meet current ADA/ AAB access
standards at the intersection.

i Proposed milling and pavement overlapngwith full-depth wideningat this
intersection

Improvements to traffic control will be necessary to accommodate futafiéctr
volumes, and to provide efficient traffic operation at this intersection. These traffic
control improvements are as follows:

i Reconstructheexisting signalized intersection with appropriate timing and
phasing for peak hour volume requirements totcol all movements at this
intersection.

I Provide coordination with the proposed traffic signal at Main Street and Maple
Street.

i Provide protecteghermissive left turn phase for the Main Street eastbound
approach.

i Install pedestrian crosswalks across Main Street westbound, Pleasant Street
and Wall Street approaches and provide concurrent pedestrian phasing.

I Upgrade existing signs and pavement markings to meet with the proposed design.

i Provide emergency vehicle penption on all approaches.

Currently rightturn movements are restricted at Wall Street, so vehicles seeking to
turn right onto Main Street must navigate through the commercial driveway

currently located across from Pleasant Street. With the realignment of Pleasant Street
with Wall Street the turning movements from Wall Street are no longer restricted and
the commercial driveway is no longer included as part of the signalized intersection.
This realignment provides a safer means of access to/ from the residential
neighborhood to theouth.

15
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The typical section foPleasant Street wihave four foot shoulders and -fdot travel
lanes. Near the intersection of Main Streain additional 1¥oot left turning lane will
be provided for theasbound direction. In addition, aféot sidewalk has been
included on the easterly side of Pleasant Street.

Main Streeteast of Pleasant Streeill have atwo footshoulder adjacent to the 11
foot right turn lane, twdl-foot travellanes, a Hoot shoulder, and a-fbot parking
laneor bus lar. In addition, a 61 foot sidewalk and/ or grass belt is included
both sides

Main Street west of Pleasant Street will have a two foot shoutder11-foot travel
lanes, a 16footturning laneand a 1ifoot eastboundravel lane witha 5foot
shoulder, and a-tbot parking lane. In additiorg 6 foot sidewalk is includedn
both sides

A significant Rightof-Way alteration is required to accommodate the realigned
geometry of Pleasant Street. In addition, minor RightWay alteratims will be
required on each cornef the intersectiorand along Main Street to accommodate
the proposed traffic signal equipment, sidewalks and wheelchair ramps.

16
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Discussion of Design Exception

~

A
Shoulder Width and Lane width

Proposed

Within the NHS prtion of the ProjectiMain Street (Route Yhall provide a
minimum of5-foot wide shouldersvherever possibleTwo foot shoulders and
sharrows are proposed where tying into existatthe westerly project limits and at
the right turn lane onto Pleasastreet Eleven foot travel lanes anénfoot turning
lanesare provided along Main Stredtigures3-1, 3-2, and3-3illustrate thepreferred
design

Desirable and Minimum Standards

The minimum requirements for shoulder and lane widths for-8Rmoadways
within the National Highway System are-fidbt wide travel lanes and-f®ot wide
shoulders. Also, the minimum shoulder and lane widthAoterials in nonNHS
areas are oot lanes and 4foot shouldergto meet bicycle accommodation).

Justification For Change

On-streetparkingcurrently exists within the limits of this project ar@and mostly
locatedon thesoutherly side of theorridorand betweenvesterly project limitand
Mechanic StreetThecommercial buildingsn this area abut the back of the
sidewalk Thislimits the spacéor wideningto accommodate eigltibot shoulders
and onstreet parking.Thesebusinesses rely on tton-street parking fotheir
patrons, and one of thEowné goalsfor this projectis to maintain and enhance-on
streetparkingalong withpedestrian accesEliminating the parking would cause
abuttersand the publico oppose the projectlt is also important to note that this a
historic district, so thereliminating or altering existing structures would have
cultural and historic impact.

Providing 8foot shoulders and maintaining etreet parkingwhile improving
traffic flow, safety and access along the corridwpuld requre the project toemove
buildingsbetweenwWall Street and Mechanic StregRurchasing and demolishing
these buildings would force thieusinessesccupying these structures to move,
which would have a negative impact on the downtown area and the ecomfomy
SpencerEliminating the parking andrpviding eightfoot shoulders alone would
likely result inillegal on-street parkingr create opportunities for vehicles to bypass
gueued vehicles during peak perigaich in return would create unsafe
conditionsalong this corridor and at el of the projectarea intersections. Since
relocatingbusinessewould have significant social and financial impacts to the
community,providingeight foot shoulders is nqiracticablefor this project.

A conceptproviding 8-foot shoulders and ostreet parking has been prepared and is
illustrated in Figures4 and 42. Providing both orstreet parking ane@ightfoot

17
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shoulders would require eliminatiraputting buildingsDue to right of way
acquisitions, building demolition and full depth reconstruction, the project cost
would increase to approximately $6,860,000. The monetary cost does not reflect the
cultural and historic issues created by removing these buildMgsdoes itaddres
economic concerns resulting from displacing the businesses currently occupying
these structures.

A conceptillustrating oot shouldersand no onstreet parkinghas been prepared
and isshownin Figures5-1 and5-2. The inclusion okight foot shoulderand twelve
foot travel lanes taneet NHS guidelinebut not provideon-streetparkingwould
resultserious impacts to the adjacent busiressand potentially prevent the project
from moving forward.

18
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A

Horizontal Alignment
Proposed

A Design Exception is also being requested for thezwortal curve length for the
curvessummarized in Table 5.

Table 5 - Horizontal Curve Length

Station Vicinity of Curve Radius Length
103+59.16 Main Street (at Wall Street) 700-feet 10344
104+62.60 Main Street (at Pleasant Street) 1000-feet 165.58
108+66+44 Main Street (east of Mechanic Street) 315feet 265.64
10+86.94 Pleasant Street (north of Main Street) 410-feet 14355
13+37.00 Pleasant Street (at Main Street) 335-feet 112.78

Desirable and Minimum Standards

The minimum curve length requirement is 15V where V is the design speed. The
design speeis 30MPH; therefore, the minimum curve lengthdisOfeetand the
minimum curve radius i835-feet

Justification For Change

Figure6illustratesa centerlinelignmentthat would be needed to meet tthesirable
curve length( L = 4 BA9ibcan be seenncreasing the lengthnd radiuof this
curve will havesignificant impact to adjacent propertissdwould requirethe
Townto acquireand demolishat least sevebuildings

Improvingthis alignmentwould increase theost of the project significantly d ute

property impacts, building demolition and fulepth reconstructiorrhoseRight of
way and demolition costs would be borne by the Town of Spefibartotal project
costwould beapproximately $.57 million.

As previously stated, the project is located withimhastoric district, so in addition

to the increased Right of Way and construction castpacts would raise historic
and cultural issues.

26
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A

Vertical Alignment

Proposed
A Design Exceptions is also being requested for the vertical profile on Main Street

(Route 9) corridor. The preferred design follows the existing profile which does not
meet the standard for the minimum and maximum grades or the minimum K value
for sagcurves. Figure7 shows the preferred option.

Desirable and Minimum Standards

Table 6 summari zes MassDOT6s recommended g
proposed design. This table represent a range of the cross slopes within the project

area that does not meet the MassDOT recommendations.

Table 6 - Vertical Alignment

Ma s s DOT dmmerided ©esign Proposed Design
Maximum Grade i 9% Meximum Grade i 11.8%
Minimum Grade 1 0.6% Minimum Grade 1 0.6%
K Sag Curvei 37 (for 30mph design speed) K Sag Curve i 29.85

Justification For Change

The work onMain Steet(Route 9)consists opavement milling and overlay with
minimal full-depth widening The proposed design attempts to maintain the
roadwayprofile within the limit of work. The area whemaximum gradés

exceeded itocated nearhte signalized intersection of Maple Street and Main Street.
The minimum grade is located at the existing signalized intersection of Pleasant
Street and Main Street. The deficient sag curve connects these two tangents. The
proposed sag curve K value does@ minimum criteria for a 25 mph design speed.
The observed speedsthe area of concern are less than 30 miptorder to provide
aproposed profile that meets the design ciddor a 30 mph design speed

significant changes in profile elevation areuéred, refer to Figure3. The significant
cuts and fills (maximum of 1.6 feet of cut and 3 feet of fill) resiritapproximately

60% of Main Street needing fudlepth reconstructiorMoreover,it is imperative to
maintain access to the businesses logatethe buildings abutting Main Street. The
significant changes in grade at the back of walk would require interior renovations
since there is insufficient space to provide stairs and an ADA compliant sidewalk on
the exterior the impacted buildings. Deteining the feasibility and costs of
renovating these buildings is not possible at this tith@ccess cannot be maintained
to the businesses occupying the structures, these buildings are rendered essentially
uselessln the event renovations are not féds, the seven impacted buildings must
be acquired and demolishedheproposed projeaturrently has an estimated

28
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construction cost (witbut ROW) of approximately $.7million. Including additional
full-depth reconstructioon Main Street and thdemolition ofthe affectedouildings
the resulting project constructiamost would be approximately $&@nillion. ROW
acquisition would cost an addition$8.27 million.

29
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A

Cross Slope

Proposed
Additional Design Exceptions are being requested for cross shthin theMain

Street (Route Qorridor. There are numerous areas where the existing cross slope
exceedghe maximum cross slope of9a. Figures 1€, 10-2 and 163illustrate critical
sections within the project limits whidnhdicate the norcompliantcross slopes.

Desirable and Minimum Standards

Table7summari zes MassDOT6s recommended cross
design. This table represent range of the cross slopesthin the project area that

donot meet the MassDOT recommendations.

Table 7 - Cross Slope

MassDOTds Recommen: Proposed Design

Maximum Cross slope 2% (HMA Surface) 0.2%10 6.7%

Justification For Change

The work onMain Streetconsists othereconstructiorof the existing pavement
width with minimal full-depthwidening.Theproposed design attempts to maintain
theroadway crosslopes wthin thelimit of work. The topography of the project
area results in higher elevations on the northerly side of Main Street. As a result,
much of Main Street is superelevated. Theesuperelevation was not designpédr
MassDOT Guidebook, rathéo meet existing conditionsln order toprovide a
normal crowned sectiowith a 2% cross slopeheentirelength of Main Street wold
need to bdull-depth reconstructiarMoreover in several locations it would not be
possibleto maintain the existing grades at the back of sidlew@ignificant changes
to grade would be very problematiinese there are several buildings and entrances
located at tike immediate back aidewalk. It is necessary to maintain access to the
businesses occupying these buildinggnificantly lowering oraising the grade

may undermine the existing buildifgundationsmoreoverchanges in grade at the
back of walkmayrequirealterations to the building to maintain acceSight

buildings would be significantly impacteshd would have to beenovated or
acquired and demolishe@he proposed project currently has an estimated
construcion cost(excluding ROW of approximately 3.7 million. It is not possible to
guantify the costs of renovations with the informatewailable With theinclusion

of full-depth reconstruction for thHength of Main Street toneetthe recommended
2%as well as the demolition of thimpactedbuildings the projecttonstructioncosts
are expected timcrease byapproximately$l.4 million. TheROW costswould also
increa® by $3.27 millionresultingin a total project cost of $8/3million.

32






























p)

Summary

@ Vanasse Hangen Brustlin, Inc.

As previously discussed, of the 13 controlling criteffige criteria associated with the
proposed improvements have not been metin some areas of the prajeatily on
Main Street A design exception is being requested for the following:

I Shoulderand LlaneWidth: On Main Streetwhich is an NHS roadwayhe
preferred design is not providirgjfeetshoulder widths, however the design
provides5-feetshoulders, except fadjacent to turning lanes where dodt
shoulder and Hoot bike lane are providedn order to provide an-&ot
shoulder on street parking and buwsnoutwould have to be eliminateand
several buildings would have to be acquired and demolished.

I Horizontal Alignment:Increasing the length and radiusdxdficientcurves will
havesignificant impact to adjacent commert@operties, which would require
the Town of Spenceto acquireat least sevenommercialpropertiesdemolish
the buildings.

i Vertical Alignment:Changing the proposed maximum and minimum grades and
increasing the veical curve length taneet necessary K values results in
significant cuts and fillsThis results inmcreasinghe cost of constructing the
roadway byapproximately $.38million. These cost increases do not even
consider the additional cost atquiringthe impacted properties.

I Cross Slope: The proposed cross slopes for this project vary to meet the existing
cross slopesFull depthpavement would be required for the entfieagth of
Main Streetin order to achieve a consistent 2% cross sldf@ eover, stairs or
retaining walls would be required to provide ADA compliant sidewalks and
maintain access to the businesses located at thedfaittewalk

Beyond the monetary costs required to meet these controlling criteria, the necessary
design wouldhave significant culturahistoric and economic impacts.
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@ Vanasse Hangen Brustlin, Inc.

Design Exception Report
Checklist
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Photographs




Main Street (Route 9) and Pleasant Street (Route 31)
MassDOT Project No. 606237Photo Documentation @

Pleasant Street at MuStreet looking east on Main Street
Building and entrances located at the back of sidewalk
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Main Street (Route 9) and Pleasant Street (Route 31)
MassDOT Project No. 606237Photo Documentation @

Pleasant Streétlooking south

: ‘:7’{\
Intersection of Main Street and Maple Streédoking south on Maple Street
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Main Street (Route 9) and Pleasant Street (Route 31)
MassDOT Project No. 606237Photo Documentation @

Main Street’ Existing Steep Grade

Business located at back of sidewalklso showcases existing steep grade of Main Street
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