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EXECUTIVE ST]MMARY

PROJECT DESCIUPTION

Vanassc & Assooialcs, IDc. (VAI) has conducted a 'lraftic hnpact aDd Access Study (TIAS) Ior a
renovatior oian existing 44,000 square feet (sf) multi,story officc buildirg a'rd a proposed new
office bLtilding of7,000 sf, as proposcd by Bcacon Proporlics, LP. (the "Proponent"). 'l'he oflicc
devclopmcnts arc locat€d on Audover Street (Route 114) in Danvers, Mnssachrtsetts. This report
documents existing opcr:rlioDal and safety-rclated charactcristics of roadways scrvi g thc
developn)cnt site, cslimatcs futuro year opemting characteristics of thcsc roadways withoul thc
dcvelopment, cstimalcs dcvclopm€nt-telatcd trip generation, and identifics incrcmental impacts
ol'sitc-rclatcd trattc. Thc reporl also dctcnDiDcs thc acccss/egrcss requironrenls, and, whcrc
appropriatc. identifics mitigating nlcrsurcs designed lo niDimizc the traffic-relatcd 

'mpactscrcated by the rcdcvcbpmenl.

BASELINE CONDITIONS

A comprchensive field inventory of cxistiDg lratlic conditions on lhc study area roadways was
coDductcd irr Augusl 2003. l'he inventory includcd collection ofcxisting roadway gl-oD)ctrics,
traflic volumcs, and srlety data for the followirg sludy area interscctions:

. Route I14, Trailer Park Road, and Im _Ioyota dealership drivcway

. Route 114. Shopping Conter driveway and 156 Andover Strcot Plaza driveway

. Route 114, Lowe's driveway, and Morton Intemational driveway

. Roule l14 aDd Garden Stre€t

Baseline lrnffic Volumes

In order to establish BaseliDe fraffic-volumc demands within the study area, manual tuming
movement counts (TMCs), and vehicle classification coults were completcd in August 2003
during the weekday moming (7:00 to 9:00 AM) and weekday cvening (4:00 to 6:00 pM) peak
periods at the study area inteEections- Automatic traflic recorder (ATR) counts were completed
on Route I14, west of lrailer Park Road in order to record weekday daity trat'Ic conditions in
the vicinity of the project site. The Augusl traffio voluDl€s were found to b€ greater than
average-nlonth tmffic conditions. On this basis, the observed volumes represent ave.age-month



conditions and werc not adjusted for this analysis- To develop 2004 Baseline conditions, thc
2003 volumes were increased by 1.5 p€rcentto rcflect background traffic growth.

Under 2004 Bascline cooditions, Route ll4, west ol'Trailcr Park Road was lbund to carry
approximately 46,500 vehicles per day (vpd) on a typical weekday with 2,499 vehicles per
hour (vph) duringthe morning peak hour and 3,630 vph during ihe evening peak hour.

A review of the peak-period traffic counts ildicatcs drat thc weekday nlorning peak hour
generally occurs betwcen 7:30 and 6:30 AM with the weekday evening peak hour observed to
gcnerally oocur between 4:00 PM and 5:00 PM.

Motor Vchiclc Crash Data

Motor vebicle crash intbrmalion for the sludy arca intcrsections was provided by tllc
Massachus€tts l{ighway DepartDent (Massllighway) Safbty Management/l'rrffic Operations
Unit, for the Drosl r€ccnt threc-year pcriod available (1999 to 2001) in ordcr 1() examine motor
vchicle crash trends occurring withiD the study area. The interscction of Routc I l4 with GardeD
Strect was observcd to have the highest (mbcr ofaccidents occurr;ng over thc lhree-ycar study
p€riod, with a total of44 accidcnts or an averagc of approximatcly I5 accidcnts per ycar taking
plac€ at the ifitetsoction. The nlaiority of thcsc (39 oflhe 44, or 89 perccnt) rverc angle or
rcar-e$d{ype acciden(s, which can bc e)ipcctcd at a signalizcd i[tcrscction with a pcrnrissivc lell
turn phasc. Thc crash rate for this inlc|.scclion is high€r than thc Massllighway District 4
averagc of 0.87 fbr sigralized inlerscctioDs. One accidenl over lhc th.cc-year sludy period
occurred at thc two intcrsectioDs thal will be scrvicing thc proposcd projcct. No falalilics wcrc
obscrved at any oIthe study arca iDtefsoctions.

It shouftl be Dolcd that thc study area i,rterseclions wcrc rcccntly upgraded lbr the Route I 14
irnprovcmont proi€ct, with turning larcs addcd and ncw siglul €quipntcnt installcd. Thcsc
improvcnlcnts, which would be expected lo nrcrcase safcty at thc interscctions, were constructcd
iD the nlklst of thc tl)ree-ycar stLrdy pcriod for accidents. It is rcasonnblc to asstmc that salbty
conditi(xrs have bccn inrprovcd nt lhe iDtersections, with thc reccnt improvemcnt projcct in placc.

FUTURN CONDITIONS

Traffic volumes within thc study area wcr€ projccfcd to 2009, whicb reflccts a fivc-year planning
horizon, consisiett with Statc and local lraftic study guidelines- 'fhe firture condition
traffic-volume projections iDcorporate idcntified specific developDrent by othcrs expected to bc
coDrpletcd by 2009, as wcll as gcneral background traffic growth as a result of development
cxternal to the study area and presently unforesecn proiccts. Anlicipaled project-gcnerated
traffic supcrimposcd upoD thesc future conditions rcfl€ct 2009 Build oonditio[s with the project.

Specilic Dcvelopment bv Oahers

Officials from the Town of Danvers and Middleton and the City of Peabody were contacted io
deleminc if thcre were any projects pla rcd within the study area that would have an impact on
future traffic volumes at the study intersections. Based on th€se discussions, two projects were
identified and arc described below:



. Avalon Bay, Pe.rbody/Darwers, Mossochuselb. This Foposed project involves the
construction ofa 395-unit residentinl apartmeDf development. The proposed projcct is
located on Andover Street in Peabody,lDanvers. Traffic volum€s €xpected to be
gcnerated by this projcct werc developed by using the Environmental Notification
Formr(ENF) prepared for the project.

. Brookshy Vi age, PeaboE, Mds$nchasetts. This proposed projcct ;nvolves the
development of a 1,862-unit assisted-living conplex with a conlponent of elderly
housing also provided, Approximately 600 units arc currently build and occupied, with
the remainder expectcd to be constructed prior to 2009. Traffic volumes expectcd to be
gcnerated by this proj€ct were take[ from the traffic study'prepared lbr this
develoo0ent.

In addition to thc abovc-mentioned projects, therc are various rcsidential projects that have bccn
approved in the lown of Middlctown bot arc not expccted to significantly impact trallic within
the study area. These site specific developnr€nts are assunrcd to bc inclLrded in the general
backgrou[d growth rate. There is also an existing 45,000 sfvacanl warehousc on site. No tenaDt
has beerr identificd for lhis warehouse, nor docs the current proposal includc any rctenanting-
However, traffic volt|nlcs for the future occupancy of tl]is warehousc wcrc estilnated nDd
included iD thc No-Build and Build scenarios.

Gcreral Backeround'I'raffic Growth

After discussions with the llosto'r MctropolitaD PlaDnilrg OrganiT-ation (MPO) CcDlral
TraDsportal ion Plarning StalT (C:fPS) and a rcviclv of MassFlighway planning data. as wett xs a
rcview or historical lraffic counts iD thc vicinily ol rhc sitc, aD a[nual cornpoundcd growlh ratc ol_
1.0 perccnt pcr year can bc expcctcd rcsulting lronr rcgioDnl growth. Allhough trallic Srowth is
expccted to remaiu at this levcl in the short tcrm, a 1.5 perccnt mtc was us€d 10 accounr tor
various resideDtial projccls idcntificd by rhe rown ol Middlclown. lhis is in addi(ior to rhe
background projccls listcd abovc, which, when conrbincd, pfcscnr a oonscrvativc estintalc ol'
fu!ure traffic conditions.

Ro:rdwrv lmprovement Itroiecls

Thc Avalon Bay projecl has proposed improvcments at the iDtersoction ol'Routc ll4
TrailerPark Road tllat include thc construction of a Route l14 eastbound richl-turn lane
Trailer Park Road nnd thc addilion ofa second exitinu lanc on 'l rniler Park Roai.

No other improvcnrent projects arc proposed tbr thc fiv€-year horizo|r period studied for thc
projecr rmpac6.

No-Build Traflic Volumes

Tho 2009 No-Build trafljo-volunro Detworks were developcd by applying a 1.5 percent per ycar
compounded gro$4h factor to Baseline traffic volumes and adding the expeated tmffic volumes
to be generated by the specific background dcvelopments idenrified.

tAvalon Village, F-nvironnenral Notificarion Form VAI Juty 2002.
'Brooksby Village, Trafiic Study; Highway & Trafic Signal Dcsign. hc.; February t998.
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Site.Gcncrated TruIfic

The ratc at which office uscs generate vehicle trips depends largely on size, employee density,
population densities of adjacent communitics, trav€l time to these communities, transit
availability, carlvan pooling, and scheduled start-up and release timcs, Essentially, the working
trip is somewhat inelastic and rvill be madc independent ofexternal factors. The trips generatcd
for thc existin-g building and the proposed buildin8 were dcvcloped using the ITD
Trip Generation' manual and tripgen€ration equations for IIE Land Use Code (LUC) 710,
General Offi ce Building.

l'he small office building is €xpected to gencrate 1l vchicl€ trips (10 entcring and 1 cxiting) and
l0 vehiclc trips (2 entering and E exiting) during the respectivc weekday moming and evening
peak hours, with 78 daily trips expcctcd. Thc retenanting of the larger office building is
expected to gcnerate 69 vehiclc trips (61 cntering and 8 exiting) and 66 vehiclc trips ( I I entcring
and 55 exiting) during the weckday moming and cvening peak hours respectivcly, with 486 daily
trips expecled. Together the retenantimg ofthe existing office building and thc occupancy ofthc
small o{ficc building are expected to generatc approxilratcly 80 vehicle trips (71 vehioles enter-
ing and 9 vehiclcs exiting) and 76 v€hiclc trips (13 vehiclcs cntering and 63 vehicles exiting)
during thc weekday nomi g and weekday cvenilg pe{klrcur periods, respcctivcly. During a
typical wcckday, thc proposcd project is expccled to ge'r€ratc apprcxiDratcly 554 vehicle trips
(277 vehiclcs entefing and 277 vehiclcs exit iDs).

TRIP T)ISTRII}UTION AND ASSIGNM DNl'

'l he dircctional dislribulion of gcDcratcd trips lo and fro||r the pmposed officc devcloptrcot was
dctcrmincd bascd on Jourrcy-to-Work dala lio|n the most recent lJ.S. Clcnsus aloDg with a
rcvicw ol-cxisting travel pattorns at study arca iDterueotioDs. Duc 1() thc sito k)calion, dala fionl
I)anvers and Peabody werc roviewcd. In generil,2l pcrcc"l and 38 pcrceDt of proj€ctrclatcd
(rafTic was assigned to/fro[r the north and solth rcspcctivcly, on cithcr l-95 or Rorle l; 5 percent
to/liom thc west oD Amdovor Streer; 32 porccnt alsigncd lo/llon the oasl on ,4ndovcr Street; arld
4 pcrcenl to/from thc Dorth on Cardcn Streer.

TRAFFIC OPf,RATIONS ANALYSIS

l-cvel-of-scrvice analyscs were conductcd for 2004 Bascline, 2009 No-Build. and 2009 Build
conditions fbr interscctioDs within thc study arca. This analysis iDdicatcd that thc proposcd
projcct wotlld not result in the degradation of lev€l-of-servicc at the study intersections from
No-Build conditions. Improvements at the 'frailer Park Road ar Routc ll4 intcrsection
constructed fdr rhe AvaloD Bay project s€rv€ to meet dcmand from the proposed project. Thc
proposed project was not shown to result in a significaDt increase in tral'fic volumes on thc
adjacent roadway network over l'uture conditions wilhout the project.

Transrlortation Demaod MsnaEement Proprrm

The following measures have been identified to mitigale the project's peak hour impacts and
iDprove intersection operation. Thc project proponent is comm;tted fo workillg with thc Towr
ofDanvers to imDlem€nt these measures,

'TripGenerulion, Seyenlh Edition: lnstilure ofTra.sporlalion Engineers; Washington, DC;2003.



TDM PromoJion

In establishing a TDM program, an education process will be required. Initially, the project
proponent promotional work will be sign;ficart in pointing ou1 the benefits of a multi-clement
TDM program- Several other on-sit€ elements of other successfrlly programs which will be
promoted include thc following trip reduction strategies:

Flexiblc Work lIourt - Flexible work hours will decreasc peak-hour demand xnd, while
not eliminating vehicle trips, is nevertheless €ftbctive to rcduce impact-

Strggered Work Arrfir - Staggered work hours, whereby as litlle as fifteen minule
increments b€tween employee group arrival and d€parture times, would also reducc tlre
pronounccd commuter peaks ofa single work day schedule.

Telecomhuling - Telecommuting creatcs aD opportunity to climinatc work trips entirely.
Whilc its geflcral applicability is not expccted, its use in combination witft othcr meas-
ures is eft'ective in reducing commuter traffic irnpaots.

Prclcned Pa*ine - Preferrcd parking lbr carpoolcrs ilcreascs ihe atlractivcncss of
on-sitc ridesharing-

CONCLUSION

1'hc proposcd retcranlirg of thc exisl ing 44,000 sl 'ol l ;cc buildiDg and th€ proposcd Dew oll ioe
building o1 7.000 sf are togclhcr expcctcd to rcsnh in a total incrcasc of 80 nrorning peakJrour
vehiclc tr ips (7t entcring and 9 exit ir)g), 76(13 cntcrirB and 63 cxit ing) evening peak-hour
vchicle rr ips, .rnd 554 daily \/chiole tr ips (277 vchiclcs entcring ancl 277 vehiclcs exit inS)-

Acccss for lhc retcnnuted olficc buildinS will bc providcd by way of a singlc drivcway onlo
-Irailcr Park l{oad and the cxisling access through the Morton lDtcrnational Drivcway. lhe
existing ofiicc brilding parking lot is adjacent to l'railcr Park Road, th€rcforc the oflice buildirg
trips arc expcctcd to prinarily use thc 'l railer Park Road access. 'l lrc srnall ofiicc building trips
arc expccted to cxclusively use the Morlon lDteroalional Driveway.

An analysis of trallic operations at thc study area interseclions irdioatcs that lhe proposed proj!'ct
results in a nrinor dccrease in lev€l-ol-scrvicc al oDe location (LOS B to LOS C) and no cbange
at the other locations studied. The inrDrovements at thc 'lr:riler Park Road 

^nd 
Roule l14

inlersection conslructed for thc Avalon Bay project scrye to mccl demand by thc proposcd
project. Minor timing ad'ustments at this tmffic signal can result in improved operation and
reduced side sfreet delays. In gcneral, thc majority ofth€ i l€rsectio! approaches were shown to
operate at LOS D or better during the peak periods, with the exception of thc inteBection of
Roule I 14 a d Mono lntemational driveway. which was shown to cunently operate at a LOS F
during both weekday nrorning and evclling peak hours, independent ofthe proposcd projecl. Due
to the low traffic volLrnle expected with the smaller office building impacts on Route I 14 traffic
flow are expected to be minor, and similar to those ofother cxisting driveways currently exiting
oDto the roadway.

The retenanting of the existing office building is expectcd to have rDinor impacts on Route I 14
traffic flow, since the majority ofpro_ject lra{frc will be oriented tolfrom Route 1 and I-95. With
implementatioo ofthe'lDM program to further reduce peak-hour impacts, the development can
be accornmodated with minimal impact on the surrounding roadrvay system.



INTRODUCTION

Vanasse & Associates, lnc. (VAl) has been retained to determinc the traflic impacts associatecl
with the proposc rcnovation ofan existing 44,000 sf multi-sIory of6ce buildiDg and a proposcd
new office btilding of 7,000 sf. The office devclopnrents are located on Route l!4
(Andover Stlect) in Danvcm, in northcasterD Massachusctts. 'l'his study identifics and analyzcs
cxisting and future traflic volumes, rcvicws thc potcntial transportation impacts ofthc proposed
dcvelopment, and rccommcnds nritigation measurcs necessary to acconlmodate redevelopmenl of
thc si le.

PRoJECT DDSCRIPTION

Tbe project, as currently pl nned, wil l  coDsisl ofthe rctcnanting ofan exist ing 44,000 sl_rnult i-
story office buiklirg aDd a proposed ncw office building of 7,000 sf on the sitc of th€ tbrnror
Morton lnternatioDal guardhouse. 'l'he existing omcc building has bccn vacant appmximatcly
four years. Access to thc 44,000 sf office builditlg devclopment will bc via a connection to aD
existiDg roadway 1o thc wcst (Trailcr Park l{oad) and acccss to the proposed 7,000 sl'ollicc
development rvill be via tho existing Morton LltcrDational driveway. Figure I illustrat€s thc
location oflhe sitc in relatioD lo the local roadwav network.

STUDY METI{OI)OLO(;Y

This study was conducted ir three distinct stages. 'lhe first srage i volved an assessrnenl of
existing traffic conditions in lhe study area and included an iDventory of roadway geometrics,
observatioDs oftrAffic flow, and coll€ction ofdaily and peak-p€riod traffic counts.

In the second stagc ofthe study, future traffic conditions wcre projectcd and analyzed. Specific
travel demand forecasts for the project wer€ assessed along with fufurc traffic dcmaDds due to
expectcd traffic growth independent ofthe pro_ject. A five-year time horizon was selected lbr
analyses consistent with state guidelines for the prepamtion of tmmc sfudies. The lraffic analy-
sis conducted in sfage two identifies existing or projccted futurc roadway capacity and/or traffic
saf-ety issues-

The lhid stage ofthe study presents and evaluales measures lo address taffic and safely issues,
ifany, identified iD stage two ofthe study.
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BASELINE CONDITIONS

A comprehensiv€ field inv€ntory of traffic conditions on th€ stldy area faoilities was conducted
l-|1ffi ?0P The fietd . invesrigation consistcd of an invenrory of 

"^krins -,u*uygcometflcs. tratltc volumes, and operating charactcristics.

Df,SCRIPTION OF PROJECT STUDY AREA

The project study area was dctcrmincd based upo' a rcview of opera(ing characterstrcs onRoute I 14 and cxpected impacls li,om lhc project. ;l.he study arca is arid fi"r"i Uii.*.

. Route | 14,'frailer park Road, and lra Toyota dealcrship driveway

. Roule | 14, Shopping Ccnter, and 156 Andover Street plaza drivcway

. Routc I14, [,owe's driveway, and Monon Intcmational drivcwav

. Route I 14 and Carden Strcct

Geometric ,nd Tramc Cotrtrol

Intersection geomelry and lane usage was obtained fron field inveDtory and roadway plans ofthe

Roadwavs

Route 114 (Andover Street)

l"rj" ].14.is 1 maior easr/west highwny running from l,awrence through Danvers and termina!
rng In Marbleherd. The section ofRoutc I 14 within the study area functions as a suburban arte_
111. 

ro?dway canynrs two lanes oftraffic pcr direction with e;cl!$ive left- and right-turn lanes at
malor Intelsecttons_

-Route 
11,4 was recently reconshucted betweel the I-95 interchange tojust east ofcarden Street.New traffic signal equiprnent was iostaled at sevoral of the ,iuay i."u ini"."""iion. uno ,n"Route 114 conidor was widened to thrcc through lanes per dirJction *"r,Louna-, *of, t*through.lanes eastbound. Turning lancs werc inco-rporated lt major irrri.r"Jonr. 

_-iuna 
u." onme corfloor rs a mrx ol retail and commercial, wirh residential set back behind the frontage lineofdevelopment. The speed limit for the roadway is posted at 40 nrif", p"i f,r", f.plr].
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Trsil€r Park Road

This local roadway provides access to a neighborhood of manufactured homes and new
apartment buildings in Peabody and Danvcrs. The road exrends south from Route I 14 and
tcrminates in th€ neighborhood ofmanufacturcd hones, approximately 0.5 mile from Roule 114.
The road is under town j urisdiction.

Inters€ctions

Rout€ 114, Trdlcr Prrk Road, and Ira Toyotr Dealership Drivcway

T(ailer Park Road and lra Toyota dealership driveway inters€ct Route ll4 from th€ south and
north, respectively, to form this fourlcggcd, sigMlized interscction. The Route I 14 eastbound
approach consists olan | | -foot ra,ide exclusivc lcfl-turn lane, an I l-foot rvide through travel lane
and a l2-foot widc sharcd right-turn/through travcl lane, with marked shouldcr provided. The
Routc I 14 westbound approach consists ofar I l-foot wide exclusive lcft-lurn lanc, lwo | 2-foot
wide thmugh travel lanes aDd a l2-foot wide sharcd right-tum/tbrough travel laDc, with marked
shoulder providcd. Directional travcl alo g Rout€ ll4 is separatcd by a double-yello!r.
centcrlinc- l'he Trailcr Park Road approach consisls of a general-purposc t'avcl lane, with
marked shouldcr providcd. Thc lra Toyota dcalcrship drivewny approach cons'sls oIa lg-foot
wide gefleral-pulpose travel lane, with nrarkod shouldcr providcd- LaDd usc ir thc vicinily ofthe
intersection consists ol'the lra Toyota dcalcrship and tho Flxxon gas statio|r.

Rout€ 114, Shopping Center Driveway, and 156 Andover Street Plaza l)rivewry

Thc 156 Andovcr S(rect Plaa driveway and thc ShoppinS Centcr drivcway intcrscct Route I 14
from lhe south rnd orth, rcspcctively. to lbrn this fou{-lcgged, signaliTrd intcrscction. l'hc
Routc I 14 castbound approach consisls of an I I -fool widc cxclusivc lell-tuat la||c, an l2-fbot
widc through lravcl laDe aDda l2-tbot widc sharcd right-1uft/thro gh lmvcl lanc, with markcd
shouldcr providcd. ] 'hc l loutc l14 westbouDd approoch consisls ofan l l lbot widc exclnsrvc
left-turn lanc, lwo l2-lbot wide through travcl laDcs and a l2-foot w'dc sharcd right-turtr/through
travel laoe, with nlarkcd shouldcr provicl€d. Dircotional travcl akntg Routc I l4 is scparated by a
double-yellow ccntcrline. Thc 156 Andovcr Strcct l)la,ar driveway is approxiDlatcly 35 lcet wide
with no pavcmcnt nl2lrkings preseDt. The Shopping Centcr drivcway approach oonsists ofone
shared lcft-tonr/thr(nrgh travel lane and an exclusive righfturn travel lanc, with a nrark€cl
sboulder providcd. Larrd use in the vicinity of lhc iDierscction consists of comnlercial and rctail
land uses.

Route I14, Lowc's Driveway, and Mor.on InaemaaioDal D vcway

The MortoD lDtenrational driveway and the Lowc's l)riveway interscct Roule I l4 fruD the south
and Dorth to fbrm this fourlcgged, unsignalized iotersection under STOP control. Tbe
Route I 14 eastbound approach consists of one l2-fbot wide left-turn lane, onc l2-fool wide
through travel lanc and one l2-fbot wide through/right tum lane with a marked shouldcr
provided. Thc Route 114 westbound approach provides onc 1l-fbot wide shared
left-tum/through lane, one l2-foot wide through travel lane and a l2-tbot wide shared
righFtum/through trav€l lane, with rnarked shoulder provided. Directional trav€l along
Route I 14 is separatcd by a double-yellow centerline. Morton International drivcway consists of
an exclusive left-tum lane and an exclusive right-turn lane- Vehicles exiting
Morton Intemational driveway are under STOP control. The Lowe's driveway approach is a



righftum in only driveway. Land use in the vioinity ofthe intersection consists of olTice and
oomrnercial prop€rties and the proposed site.

Rout€ I l4 and Garden Street

The Shopping Center driveway and Gardcn Street intersect Route 114 from the south and north,
resp€ctively. to lbrm this fourJegged, signalized int€rsection. The Routc ll4 eastbound approach
consists of an I l-foot wide exclusive left-tum lane, an l2-foot wide through tmvel lane and a
| 2-foot wide sharcd right-tun/through travel Iane, with marked shoulder provided. The
Route 114 westbound approach consists of an Il-foot wide exclusive left{urn lane, an ll-loot
wide through travcl lanes and a I i -foot wide shar€d right{un/through trAvel lane, with marked
shouldcr provided. Directional travel along Route ll4 is separatcd by a double-ycllow
centerline. The ShoppiDg Cenrer driveway approach consisls of shared left-tun/through travel
lane and a shared riglrt-turn/through travel lanc. 'l'he GardcD Slreet approach coDsists ofa shared
lcft-lurn/through travel lane and an cxchrsive right-turn lanc with malkcd shoulder providcd.
l,and use in thc vicinity ofthe intersection consists ofcomnrercial and retail uses.

TRAFFIC VOLUMtrS

To establish base traffic conditiols within the strdy area, nlanual trrning nrovcment and vchiclc
classification counts wcrc obtai cd fbr the iotcrscctions listcd below. Pcak-period tunring
movement colnrls werc conducled during thc weckday Dro iug pcak pcriod (7:00 AM to
9:00 AM) arrd during the wcckday cvenirg pcak pcriod (4:00 to (,:00 PM) at thc lbllowinli
locilllons:

. Routc | 14, t railcr I'ark I{oad, and lra 'lbyota dcalcrship driveway

. lioutc I l4 and l-or!c's drivewry

. Routc I I4 and Morton lrternrtional (site) drivcwav

. Routc I 14 and Garden Strcct

Analysis of thc peak-pcriod traffic couDts indicatcd that thc wcekday InorniDg peak hour gerer-
ally occufs betweer 7:30 and 8:30 AM and thc weekday cvcniDg pcak hour occurs bcl*,een
4:00PM and 5:00 PM. 'lhe individual interscction peak hours were uscd in the analysis lo
prescnl a "worst cnse" condition- The lramc corult worksheets arc provided in rhe Appendix.

Scasonal Adiustments

'Io evaluate the potenlial fbr seasonal fluctua(io[ of lraffic vohrmes on Route l14, historical
traffic data wcre reviewcd for the Dcarest Massachusetts llighway Department (Masslligh\r'ay)
pennanent count station located on Route 1 on the Danvcrs/Peabody linc. Traffic vohrmes fronr
the month ofAuglrst at thcse locations tbr the past year have been greater than the averagc-montll
conditions, and therefore thc tmmc volumes collected for this study were not adjusted for
seasonal variafion.

1o develop 2004 baseli[e conditions, the 2003 volumes werc increased by a factor of 1.015 to
rcpresent anDual groN-lh occurring since the counts wcre conducted. Table I prcvides a summary
of thc baseline traffic-volume data. The 2004 baseline traffic-volurnc networks arc shown in
Figures 2 and 3 for thc weekday morDing and weekday evening pcak+our periods, regpectively.
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Table I
BASELINE TRATFIC.VOLUME SUMMART

Wcckday Momine P€ak Hour W€ckday Evcdne Peak Hour

Tnflic 'li!ffic K Dircclioral Tralic
l.aciof Distribulionr Voiumc

K
Distribution

46,500 2.49 5.1 50v. EB 3,630 7.E 52?. \'lB

So|llce: Tlalfic Cout Data (:ollccLd by VAI, Augusl2003-
"l wo-way rr!ffic volumc.
hDaily tranic cxpresscd in vehicles perdoy (vpd).
"ExpBsd in vehiclcs ps hour (vph).
"Perc'ent ofdaily tollic volum€s which o@u6 during tlrc pqk hour.
?ercenl of peak-hour voluDe in tllc pledonnranl dircction of |mvel, WB = Weslbound; ljl3 = caslbouird.

Route I 14, east of Trailer Park Road was observed to carry approxirnately 46,500 vpd. Weekday
moming peak hour tramc on Route Il4 was recorded as 2,499 vph, while 3,630 vph were
recorded during ahe weekdayevcning pcak hour.

ACCIDENT HTSTORY

Accident data for the study area interseciions was provided by the MassHighway, Data for the
most rccent thncc-year period were reviewed to detennine accident trends occurring within thc
study area. Tablc 2 sumnarizes the reported accidcnt d:rtn by ilt€rsection.

o:\JsDln6\xgdrhso'd& l0



T^ble 2
ACCIDENT DATA SUMMARY'

'Itril.r Pdk Road Morton Intcmatioml
Route I l4l Route l I4lIioule l14

Lowe's

0
q
0

0.00
0

No

1999
2000
2ru.I

Significantr

Type:

Rcar-tttrd
Hcad-On

Run-Oll:Road/l Iil I'ixcd Object

Wcckd.y 7:00 AM lo rr00AM
W@kday4:00 PM lo 0100 PM
RcmaiMerofrhv

Psente (:akditiobs:
Drv

Icy
Othcr

Monday thrcugb lriday
Satudav and Sundav

Propc(y DatMge Only

Hi ard Rut
Aft!
Tolal

22
8

.t4

14.67
0.94

l2
z7
2
0
0
o

I

1!

22
|li

2
0

2

28
IT

25
l8
0
I

-944

0
0
0
0
0

0
g
0

0
0

q
0

0

0

0
0
0
g
0

o
0
0
0

IJ

;
0
o

g

o

0
a
0

0

i
0
0

I
0
0
I

0

;
0
0
0
s
I

0
0

I

I

0
0
q
I

0.33
0.02
No

I
I

0
I

0
0
I

0.00
0

No

rsource: MassHighway.
"Ave.aee Accidcnt ovcr 6rcc-y€ar pcriod.
ec6h ralc pcr Million ent$ing vehicles (mcv).
cY€s if mtc >0-87 for siSnalizcd inteEalions, >0.63 for unsignalized inkrs.ctions.
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As shown in Table 2, the intelsection of Route I 14 with Garden Slreet was observed to have the
highest oumb€r of accidents occufting over the three-year study period, with a total of
44 accidents or an average of approximately 15 accidents per year taking place at the
intersection. The majority of thes€ (39 of thc 44, or 89 percent) were angle or rear-cnd-lype
accidents, which can be expected at a signalized inteE€ction with a pcrmissive left turn phase.
The crash rate for this intersection is higher than the MassHighwdy District 4 avcrage of0.87 for
signalized iotersections. Onc accident over the three-year study period occured at the two
intersections that will b€ servicing rhe proposed project. No fatalities were observed aa any of
the study area intersections.

It should be noted that the study area intersections were recently upgraded for the Route ll4
improvement project, with turning lanes added and new signal equipnrent installed. These
improvements, which would be expected to increase safety at th€ intersections, w€re constructed
in the midst of the thrce-year rtudy period for accidents. It is reasonable to assume that safety
conditions have been irnproved at the intersections, with thc recetlt improvement prqiect in placo.
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FUTURE CONDITIONS

'frallic volunrcs in the strdy area were pro;ectcd to the year 2009, which rellocts a five-year
planniDg horii,on. Independcnt ofthc proposed project, traffic volumes on thc roadlvay nelwork
in the ycar 2009 under No-Build cooditions include all cxistirg tramc and ncw tmtTic rcsulting
from background tralic growth. Anticipated sitc-generatcd traffic volumes superinrposcd upon
this 2009 No-Build traf't'lc nelwork rofl€ct the 2009 Build conditions with the oroicct.

BACKGROUND TRA.FFIC GROWTII

Officials frorn lhc Towns of Danvers and Middlcton 6nd thc City ol llcabody wcre contaclcd to
detcnnine ifthcre wcre any projects planned wilhin the study area that would havc aD i pact on
fulure lral'fic volumes at thc study interseclions. Bascd on thcsc discussions, lwo projccls wcrc
idcntified and are described bclorv:

Avabn Baj, Peabol!/Ddnvcrs, Masr chusettx. This proposed projcct involvcs the
oonstruclktr ofa 395-unit rcsideltial dcvelopncnt. Thc proposed projcct is looatcd on
Trailer Pnrk Road offofRoutc I 14 itl Peabody/Danvcrs. 'l raftic volumes cxpccted to bc
gcnerated by t}is project were developcd by using the Environmental Notificatio Forni
(ENF) ptepared for the projecl.

Brooksby Villaga, Peabod!, Mtrssachusetts. lhis proposed projcct involvcs the
developnrcnt of a 1,862-unit assistcdJiving complex with a component of elderly
housinS also providcd. Approxinlately 600 units are cllrently built and occupied, with
the remaiDder expected to be constructed prior to 2009- Trafiic volumcs expected to be
generated by this projst wcre taken from thc tralic study' prcpared for this
dcveloDrnent.

aAvalon Village. Envirorurental Notification l'orq VAI July2002.
'Brooksby Village, Tramc Study; Hiehway & Traftic Signal Design, lnc.; February 1998.
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In addition to tle above-mentioned projects, therc arc various residcutial projects that have been
approvcd in the town of Middletown but are not expocted to significantly impact traffic within
the study area. These site specific developm€nts are assumed to be included in thc general
backgrolL d growth rate. ]'here is also an existing 45,000 sfvflcant warehouse on site. No tcnant
has been identified for this warehouse, nor does the current proposal include any retenanting.
However, traftlc volumes for the foture occupancy of this warchouse w€re estinrated and
if lcludcd in the No-Build and Build scenarios.

G€n€ral Rackercund Traffic Crowth

After discussions with the Boston Metropolitan Planning Organization (MPO) C€ntral
T.ansportation Planning Staff (CTPS) and a review ofMassHighway planning data, as well as a
revi€w or historical traffic counts in the vicinity ofthe site, an annual compoundcd growth rate of
L0 percent pcr year can be expected resulting from regional growth. Although trallic growth is
exp€ct€d to rcmain at this level in the short lcnn, a 1.5 percent rale was used to account for
varioos residcnlial proiects identified by the town of Middletown. This is iD addition to the
back8round projects listed abovc, which, \,vh€n combincd, prcscnl a conservalive estimate of
ft|ture lraffi c conditions.

Roadwav ImDrovemena Proiccls

Thc Avaloo Bay projcc( has proposed iDprovetncnls at thc intcrscction of Route ll4 and
Trailcr l)ark Road lha( inchdc thc consl.uction ofa Routc l14 caslbound rishF(urn lane iDto
Trailcr l'arti Road and lftc addition oIa sr'cond exitrng lonc on Trailcr Pilrk l(oa;.

No other i|nprovcmcnt proiecls are proposed fof the fivc-year horizon pcriod s(rdicd lbr thc
proJect inlpacts.

The 2009 No-Build pcaklrcur tra{Tic-volunrc nctworks wcre devolopcd by ipplying thc
1.5 perccot annrml Browlh rate 1() drc 2004 condition lrallic vokuncs and addiog thc traflic
prqections fiorn thc idcnlified backgrouod dcvelopmcnts- 'l'hese ftllurc No-Build lrallic-volumc
networks are showfl in l;ig(rcs 4 and 5 ,br thc wcokday nmrning a d weckdry cve in8
peakjour pcriods. rcspcctively.

STTE-Gf, NtrRATI]D TRAFFIC

The rate at which omce uses generate vchiclc trips depends largely on siz€, employee dcnsity,
population densities of adjacent communities, (ravel tiDte through thesc comnu[ities, transit
.rvailability, carlvan poolinB, and scheduled stort-up and rclcase times. Dsse[tially, the worki|lg
trip is somewhat i elastic and will bc made independent ofexternal factors. Thc trips gcncrated
for the existing building and rhe proposed building werc developed usiDg the
IT1: I'rip Generation nranual" aDd trip-ge cmtion cquatioDs for ll'E Land Use Code (l,UC) 710,
Gcneral ofllce BuildinS. Table 3 summArizes thc trips gcncratcd by the existi,rg building and the
proposed projcct.

6Trip Genetutian, Sevcllth Edltion; lnstitute ofTranspofation Bngineers; Washington, DC;2003.
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Table 3
TRIP.GENERATION SUMMARY.

Retenanted SrnallOffice
omceBuilding BLrilding

Vehicle vehiclc
To(al

Trips" Tflps' Trips
Time Period/

Dircction ofTravel

Entering
E4!uc,
Total

Entering
B!!!c,
lolal

Week lry Daily Totdl:
Ilotering
E!!!s
Total

7l
9

80

I]
a1
76

27'.l
u1
554

l0
__t
t l

2
-E
l0

)!
78

,c
69

l l
5t
66

243
z!3
486

"Based on ITE LUC 710. GeneralOfl icc Buildirg.
"Based on 44,000 sf.
'llased on 7,000 sf.
"ln vchicles Der hour.
'ln vchicles plrr day.

The small off ice buildinB is cxpccted to generatc I I  v€hiclc tr ips (10 €ntering and I exit ing) and
l0 vehiclc trips (2 entcring and 8 cxiting) during the respectivc weekday Norning and eveoang
peak ho(rs, with 78 daily trips oxp€cted. 'lhc retenarting of the larger officc building is
expectcd to generatc 69 vehiclc trips (61 enterirrg and 8 exiting) nnd 66 v€hiclc trips (l I cotcring
and 55 exili0g) during thc weekday rnorning and evening peak hours respectively, rvith 486 daily
trips expected. Togethcr the retenanting ofthe existing offic€ building and the occupancy ol-the
small oflice building are expeclcd to geDemtc approximately 80 vehicle trips (71 vehicles enter-
ing and 9 vehiclcs exiting) and 76 vehiclc trips (13 vehiclcs cntering and 63 vehicles cxiting)
during thc weekday nrorDirrg and wcekday evening peak-hour periods, respectively. Durilg a
t]?ical wcckday, the proposed projcct is expectcd to generate approxinrately 554 vehicle trips
(277 vchicles enteringand 277 vehicles exiting).

TRIP DISTRIBUTION AND ASSICNMENT

The directional distribution ofgeneratcd trips to and liom the proposed Office developmcnt was
detemined based on Joumcy-to-Work data from the most recent U.S. Census along with a
review of existing travel patterns at study area intcrsections- Du€ to the site location, data from
Danvers and Peabody wer€ rcviewed. Based oD th is infonnation, the new site-generated traffic
volumes wefe distribut€d on the study area roadway nehvork according to the dist ibution shown
in Tablc 4 and graphically depicted on Figure 6. The site-generated traffic volumes for the
weekday rnoming and weekday evening peak-hour periods are shown on Figures 7 and 8,
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Tabl€ 4
Vf,EICLE TRIP-DISTRIBUTION SUMMARY

Dir€ction
Roadway (to/fiom) Percent

Route 114

Route lI4 East 32

Garden Streel Norft 4

I-gs/Route I

l-95/Route I

TOTAL

Nonh 2l

South l-&

100

FUTURE TRAFFIC VOLUMES - BUILD CONDITION

The 2009 Build condition fetworks consist oftlrc 2009 No-Build traffic volumes with the antici-
patcd site-gencrated traffic added to them. fhe 2009 Build weckday morning and weekday
evening peak-hour traffic-volumc networks arc graphically depicted on Figures 9 and 10,
rcspectively.

A sunmary of peak-hour projected trafTic-volume changes iD tbe site proximity is shown in
Table 5. These volutncs arc bascd on tbe expcctcd incrcases fiom the proposcd development.

Table 5
TRAX'FIC.VOLUME INCRXASES

Pcrcent Voluno
Inlrease lncremc

20/d9 2u$
Localio Pc* Hour No-Build Build No-lluild No-lluild

Raute I14, wcst DfTtoilet Potk Road.
Wcckduy Morning
Wekdny Fvening

Rolte 114, edst alGutd.kStreet:
we€kdayMomins
Wcckdty ttvenioS

2,988 3.039 t.7 5t
4,264 4,312 r.r 48

2,633 2,660 t_0 27
3,875 3,9m O_7 27

As shown in Table 5, project-relared trolfic-volume increases on Route I 14 are anticipated to
range betw€en 0.? and 1.7 perccnt during the peak hour time periods studied.
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TRAFF'IC OPERATIONS ANALYSIS

Measuring existinS and futur€ traffic volumes quantifies traffic llow within tho study area. To
assess quality offlow, roadway capacity analyses were conducted under Baselinc, No-Build, and
Build traffic-volunre conditions. Capacily analyses provide an indicalion of how well the road-
way facilitics serve the traffic demands placed upon them.

METHODOI"OGY

Lev€l of Scrvicc

Six levels ofservice are defincd for each typc of facility. Theyaregiven let(er designations froD
A to F, wi(h level-of-service (LOS) A repr€sentirg the best operating co dition$ and LOS F
representlng the worst.

Since the levcl ofservice ofa traflic facility is a tirnction ofthe traffic flows placcd upon it. such
a facility may opemte at a wide m ge oflevels ofscrvice, depcnding on the timc ofday, day of
week, or period ofymr.

Unsisnalizcd Int€Isections

The six lcvels ofservice for ullsignalized interscctioDs may be dcacribed as fbllows:

. ZAS,4 represents a c.ondition widl liftle or no contml delay to minor street iraffic.

. ZOS I represents a condition with short confrol dclays to miror sfrcet traffic.

. ,(r,S C represents a coDdition with average control delays to ninor street traffic.

. Za)S D rcpresents a condition with long control delays to minor street tramc.

. ,O,S, represents operating conditions &t or near capacity level, widr very long control
delays to minor street traffic.

. IOS F represents a condition where minor street demand volume excecds capacity ofan
apprcach lane, wilh extreme conhol delays resulting.
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The levels of service of unsignalized interseclions arc determined by applicarion ofa procedure
descriMintheHighwayCapacityManual2000(HCIO.'L€velofserviceismeasurcdinterms
ofaveragc control dclay. Mathcmatically, control delay is a function ofthe capacity and degree
of saturation of dre lane group and/or approaoh uDder study and is a quantification of motorist
delay associaied with traffic control dcvices such as baflic signals and STOP signs. Control
delay includes thc allects of initial decelemtion dclay approaching a STOP sign, stopped delay,
queue move-up time, and final acceleration deiay from a stoppcd condition. Definitions for level
ofservice at unsignalized intersections are also given in the FICM 2000. Table 6 summarizes th€
rclationshiD between levelofservice and averase control delav.

Trble 6
LE!'EL-OF.SERVICE CRITERIA FOR
UNSIGNALIZDD INTERSECTIONS'

Averag€ Control Delay
(Seconds per vehiclc)lavelofServio€

510.0
l0. l1o 15.0
15.11o25.0
25.1 (o 35-0
35.1 10 50.0

>50.0

"Sourcc: Highvay Cupacit) Mutual 2000;T.ansDon iotr
Research Board; Washinglon, DC; 2000i
Dxhibit l7-2.

Silnalized lnacrs€clions

Thc six levcls ol servicc lbr siSnalized inlcrs€ctions may be dcscribed as lblbws:

. ZO.t,,t dcscribes opcratioos with very low control dclay; most vchiclcs do not stop i! all.

. IOSB describcs opcrations with rclatively low control delay. Ilowever, rnorc vehioles
stop than LOS A.

,OS C describes operations with higher control delays- Individual cycle thilures ntay
begin to appear. The numbcr of vehicles stopping is signiticnnt at this level, although
maDy still pass through the interscction without stopping.

,O,S D descdbes opcrations wilh control delay in the rangc where thc influence of
congestion becomcs more noticeable. Many vehicles stop and individual cycle failures
are noticeable.

1-OS, describes opcrations wilh high control delay values. hrdividual cycle failures are
requenl occurrcnces,

'Highwdy CapociD) Mdnudt ?0r0, Transponation Rcscarch llonrd!WashirCton, DC:2000

a
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. LOS-F describes operations with high control delay values that often occur widr ov€r-
satu.ation. Poor progression and long cycle lengths may also be major contributing
causes to such delay levels.

Levels of se ice for signolized int€rsections are calculated using the operational analysis meth-
odology of the HCM 2000. This method assesses the effecls of signal type, timing phasin& and
progaession; vehicle mix; and geomehics on delay. L€vel-of-service designations are based on
tbe criterion ofcontrol or signal delay per v€hicle. Control or signal d€lay is a measure ofdriver
discomfort, frustration, and fuel consumption, and includes initial dec€leration d€lay approachirg
the traffic signl, queue move-up time, stopped delay and final acceleration dclay. The tabulated
c-onhol delay criterion may be applied in assigning level-of-service designations to individual
lane groups, to individual intersection approaches, or to entire intersections. Table 7 summarizcs
the relationship between lcv€l ofservice and control delay,

Trble 7
LEVELOF-SER}'ICE CRITERJA
FOR STGNALIZED INTERSECTIONS"

Control (Signal) Delay por Vehicle
(Seconds)l,evel of Service

s10.0
l0.l  to 20.0
20.1 lo 35.0
15. I lo 55.0
55.1 to 80.0

>80.0

'Soilr'.cet Hightlttry Capacity Manul 2000:,'f6nsportation Research
Board; Washington, DC;2000; Exhibit 16-2.

ANALYSIS RESULTS

Level-of-servicc aralyses w€re conduoted fi)r 2004 Baseline,2009 No-Build, and 2009 Build
conditions for intersections within the sludy area. 2009 No-Build and Build opemtions were
conducted assuming mitigation improvements by others. The results ofthe interseotion capacity
analyses are summarized in Table E.
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Table 8
INTERSECTION CAPACITY ANALYSN SUMMARY

Route 1 I 1 a,td T.tiler Patt Rodtl/IM Torota:

Aoute I 11 edt Stoppiag C.nft n irdq/
I56 ,lndowr Sttult Hua dntddr:

Rode t 11 od.l Gor.Ln Stftdt:

Roul( I 11, Loer \ Drit.|/d!, nad
Motto" hnemrtlortl (Sit.) Dnv.ear

Lcli tum\Jiom. ir.ta!:
we€kday Monrine
weld.y l]vcring

Ttntli Pntk Rodd nrd Muiitll!T.nnnl

Riaht ttdh la n lt.lt t!"drl

Wekdry Moflrine
Wcckday Ilvctrnrg

061 128 B 0.70 t86 B 075 223 C
0?0 9.3 A 0.81 18.8 B 0.8i  22.9 C

o47 65 A 05! 10.3 A 049 t2. i  B
4.65 17.3 B 07t t7.5 B 012 187 t ]

0. ' t  14.2 B 074 240 C 0?4 2J9 ( '
io l  l8. t  D 1.05 465 D 106 4La r)

2009No-Build 2009 Build

2 1500 t :  i  >5o0 I  4 .500
I r i00 I  ; j00 t ;  l j  j00 t j

-  3 
'7 

t \

Sisn lizcd Inrc6eclios/Pcd* Hour V/Ct Debt' LI)SI V/C ntl.y lr)s v/C Dday LOS

LJNign.lizcd Inkacclbnv
Criticnl MovoNd,|u.k rbur Dsnanf ltlay LOn Dummd rLhy L()s Dcmrnd l)ttay U)s

'Milis.tid by ollrcrs ds{'nrcd Inr tuluc No-lr'rikl$J Boild.dnditiixrs
"Volun.ro-cnp.ciry rdnt
'tuky n' seo ds Nr vdriclc

"l)cnrrnd vchiclcs|trlutrl

Routc I l4 and Tnilcr Parl( Road/lltA Toyota

Under 2004 llascline conditions, this signaliz€d intersection presently operatcs at LOS B durirg
thc weekday nrorning pcak hour and LOS A durirg the weekday cvening peak hour. Lrndcr
future 2009 No-Build conditions, without the project, this intersccti{ is projected to operatc at
LOS B during the weekday morning peak hour and LOS B during thc weekday evening pcak
hour. With the addition of site traffic, this inlersection is projectcd to opcrate at LOS C during
the wcckday moming peak hourand at l-OS C during the weekday evelirrg peak.

Roule 114 and Shopping Cenlcr/I56 Andover Street Plaz| Drivcway

Undcr 2004 Blseline conditions, this signalized intcrsection presently operatcs at LOS A during
the weekday morning pcak hour and LOS B durj'rg thc weekday evening peak hour. Under
fut re 2009 No-Build coDditions, without the pr(i€ct, this intcrsection is projccted to operate at
LOS L] during the we€kday moming peak hour and LOS B during lhc weekday evening peak
hour. With the addition of sitc tralfic, this intcrsection is projecred to operate at LOS B during
the wcckday morning peak hour and at LOS B during the weekday eveDing peak.
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Route 1I4 and Grrd€n Str€et

Under 2004 Baseline conditionl dris signalized ioterseclion presently operates ot LOS B during
the weekday moming peak hour and LOS D during the weekday evening peak hour. U[der
future 2009 No-Build conditions, uithout the proj€ct, this int€rsection is projected to operate at
LOS C during the weekday moming peak hour and LOS D during the weekday evening peak
hour. With rlre addition of siae Eaffic, this intersection is projected to opcrate at LOS C during
the weekday morning peak hour and at LOS D during the weekday evening peak.

Route ll4, Lowe's Driveway, ard Morton Inlenational Drivcway

The Critical movements (all movements from tho Morton International Driveway) at this
unsignalized int€rs€ction currently operate at LOS F during the weekday moming peak hour and
LOS F during th€ weekday evening peak hour. Undcr future 2009 No-Build and 2009 build,
conditions, wil.hout and with the project, this intersection is projected 1o operatc at LOS F during
the weekday morning peak hour and LOS F during the weokday evenilg peak hour.

Trailer Park Roed and Multiple Tcnatrt Officc Dfivewry

Under lirture 2009 Build conditions, the critic.l movemcnts (all movements from the multiple
tenant office driveway) at this unsignalized intcrsection are projected to operatc at LOS A during
both thc weekday momingand weekday evening peak hours.
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R-ECOMMENDATIONS AND CONCLUSIONS

Transportrtion Dcmand Mansgcment Itrogram

Thc fbllowirrg nreasurcs have beeD idenlified to mitigale thc proicct's peak ho r i,npacls aDd
inprovc iDtcrseotion opcratioD. l'hc project propoflont is cornnrittcd b workillg with th€
'fown ofDanvcrs to inlDlcmcnt thesc mcasures.

h cstabtishiDg a TDM program, a education process will bc rcquircd. lDilially, the prcicct
proponent Dronrot ional work wi l l  be signi f icant iD pojDt ing out thc bonci i ts ol  a nluhicleDrcnl
' l l )M prograrn. Scvcral  othcr on-si te clcmcnb ol  othcr succcssful ly progranrs which wi l l  bc
pronlotcd inchdc thc folbwing trip rcduction slrntcgies:

. Flexiblc Work Hours - l;lexilrlc work hours will dccrcasc Doaklxnrr deDand .rnd, lvhilc
not cl i r r i rut ing vchicle tr ips. is ncvcrthclcss cl lbct ivc to reducc inpact.

. Stoggcrcl llork ltours - Slaggered work hou$, whcrcby as litlle as lillccn tllinulc
incrcorc,rts betwccn employcc Sfoup arrival and dcparlurc linlcs, would also rcducc thc
proDoLrrrced conunutcr peaks ol'a sirrgle work day schedulc.

. TeleL'omntutittg - l'elecomnruting creates an opportunity to eliminate work trips entirely.
While its gcneral applicabili{y is not cxpccted, its usc in coDbination with other mcas-
ures is c1'feotive io rcducing conlnuter trallic impacts.

. Prelefte Parldng - Prclefted parking for carpoolcrs increases lhc altractiveness ol'
on-sitc ridesharing.

CONCLUSION

The proposed retenanting ofthe cxisting 44,000 sl offjce building and the proposed new office
building of 7,000 sf are together €xpected lo result in a lotal increasc of 80 moffing peakjour
vehicle trips (71entering and 9 exiting), 76(13 entering and 63 exiting) evening peak-hour
vchicle trips, and 554 daily vehicle trips (277 vehiclcs enteri g and 277 vehicles cxiting).
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Access for the rctcnanted office building will be provided by way of a singlo driveway onto
Tmiler Park Road and the existing access through the Morton Intcmalional Driveway, The
existing offic€ building parking lot is adjacent to Trailer Park Roa4 therefore the otnce building
trips are expected to primarily usc rho Trailer Park Road access- fie small omcc building uips
are expcctcd to exclusively us€ the Morton Intemational Drive*ay.

An analysis oftraffic opcrations at the study area intersections indicates that the proposcd project
results in a miror decrcase in level-of-service at one locatjon (I-OS B to I-OS C) and no change
at thc other locations stldied. The improvements at the Trailer Park Road a d Routc 114
intersection constructed for th€ Avalon Bay project serve to meet demand by the proposed
project. Minor timing adjustm€nts at this trsmc signal can result in improved operation and
reduced sidc street delays. ln general, the majorityofthe intersection approaches were shown to
operate at LOS D or better during lhe peak periods, with lhe exception of the intersection of
Route I 14 ald Mo(on In(emational driveway, which was shown lo curenlly operate at a LOS F
durnrg both weckday morning and evcning pcak hours, irrdependent ofthe proposed project. Due
to the low traffic volunre expected with the snlallcr office building, impacts on Route I 14 traflic
flow are expected to bc minor, and similar to those of otbcr cxisting driveways currently exiting
onto ths roadway.

The rotenanli,lg ol thc existing ofljce building is cxpccted to have nrinor irnpacts on Roulc 114
tralfic flow, since tho Inajority ofproject traflic will bc oricntcd to/Irom Roule ] and I-95. With
implcmc'rtntion of thc Tf)M program to l'urther rcducc pcak-hour impacts, th€ d€velopmeDt can
be accornnrodatecl with mirimal inrpact on the surroundirg roadway systcul-
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N/S Street : Lowe's D.ive
E V Stfeet : Roule 114
Cily/State : Danvers, MA

978,664-2565

Grouos Prinled Cars Trucks

File Name :390500A2
Site Code :39050002
Stad Date :08/05/2003
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N/S Streei
E^vV Street
City/Slale
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File Name :39050042
Site Code :39050002
Staft Date :08/05/2003
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N/S Slreei : Lowes Dive Accurate Counts
EruV Street: Route 114 978 664 2565
City/State : Danvers, [,1A

GfouDs Prnted- Trucks
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N/S Street : Lowe's Drive
EruVSbeet:Route114
City/State : Danvers, MA

978-664-2565
File Name : 39050042
Site Code : 39050002
Start Date :08/05/2003
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N/S Street : Lowe's oive
EAV Slreet : Route 114
City/State : Danvefs,l\,4A

High Int. 07r15

978-664-2565
File Name : 39050042
Site Code : 39050002
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fUS Slreel : Low€s Ddve
E-./W Slreet: Rou0s 114
City/State I Danv€ls, l\,lA
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Sits Code : 39050002
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N/S Slreei : Lowe's Dfive
E,ryV saeei I Rolte 114
City/Slate : Danvers, [4A
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Sile Code :39050002
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N/S Sireel : Lowe s Dive
EA/V Street: Route 114
City/State : Danvers, l\,4A
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N/S Street : Lowe s Dive
EA{ Streel : Route 114
Cily/Stale : Danve6, l\,4A
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N/S Street : Lowe's Drive
EA{ Street : Roule 114
City/Slale : Danvers, I\,1A
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MassHighway
CRASH RATE WORKSHEET

(:OUN T DATE :CITY/TOWN:

DISTRICT: 4 uNsrcNALzED f-;--l

Andover Sheet

SICNALZED:

MA'OR STREET:

MINOR STREET(S) :

 PPl ioAcH:

DtRl.:c floN l

vot,tJMLis ( M/r'N'r) :

, 'K 'FACTOR:

TOIAl- tOF
ACL-ll)liNTS :

2 3 4 5

NB SB EB

5l 201 1,700 |,726 0
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fl;^r f. I ^*',s"xifl ffl il

t
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CAPACITY ANALYS$ WORKSHEETS

Route I 14 and Trailer Park RoadltRA Toyota
Route I 14 and Shopping Center Driveway/ 156 Andove. Steet Plaa Ddveway
Route I 14 and Gaden Sheet
Route I l4,Lowe's Drivevay, and Moftot Intemational (Sire) Driveway
Trailer Park Road and Multiple Tcnaot Office Driveway





'16: Route 114 & IRA Toyota/Private Road 2004 Baseline Conditions
Weekday Morning Peak Hour

Volume (vph) 5
Pdb k:hour faotort PHF . 0191
Adj. Flow (vph) s

57 1228 43
. 0.9.1. -.o:sl 0.91

63 1349 47

24 4 97.2
24.4 98.2
o 20 0.82
4.0 5.0
3.0 30

7.O 7.O
8.0 : .  8.0

o 07 0.07
5.0 ,  I  5.0
3.0 3.0

Lane Group Flow (vph) O .
Heaw Vehicles {o/o) oya

Permitt€rd Phases .
Aclualed Green, G (s)
Effective Green, g (s)

Clearance Time (s)
Vehicle Exlension (s)

4 -4 7 7
o.a 74 6
1.8 75.6

0.02 0.63
5.0 5.0
3.0 30

Lane Grp Cap (vph)

Uniform Delay, dt
Progfession Factor
hcremenlal Delay, d2
Delay (s)
Levelof Seruice
Approach Delay (s)
Appfoach LOS

6.1 2670
c0.43

c0.23
1.1 1 0.52
47.A 3.5
100 '1 00

150.2 0.7
1S8.0 4.2

't3.2
.B

c0.07
1.O7
56.0
1.00

'132.O
188 0

188.0

3075
ctt.27

0.42
11.2
0.00
0.1
0a

1.0

17
0.00

67 114

o.29
58.5
1.00
7.4

66.3
E

, 0.03
o42
53-8
1.00

56.3
.E

56.3
E

HCM Average Control Delay HCM Level of Service

Sum of lost lime (s)
ICU Levelof Service

HCI\,4 Volume to Capacity ratio
Aciuaied Cycle Length (s)
Interseciion Capaclly lJt izalion
c Critical Lane Gfoup

12.8
0.67

120.0
59 5%

2004 Baseline Condilions 8/1112003 Weekday Morning peak Hour
SlJobs\3905\analys js\Analysls Februaryo4\xam.sy6
vanassando-ffs1

Synchro 5 Repoft
Page 6



'16: Route '114 & lRA Toyota/Private Road 2004 Baseline Conditions
Weekday lMorning Peak Hour

Configuralions

Lane Width 12

*11ffiffir#
Lane Util. Faclor

Flt Protecled
t

Flt Pemilted

Actuated Green, G

Pfotecled Phases

Vehicle Extension

v/c Ratlo
gffiffffiffihw 

'I{MNMSI&X 
iit

2004 Baseline Conditions 8/11/2003 Weekday Morning Peak Hour
S:Uobs\3905\analysis\Analysis-Februarl,O4\xam.sy6
vanassando-ffs1

Slnchro 5 Report
Page 7



16: Route 114 & IRA Toyota/Private Road 2009 No-Build Conditions
Weekday Morning Peak Hour

Lan6 Conligurations
Volume {vph)
Lan€ Group Flow (vph)

Permitted Phri;s ': i -
Detector Phases 1 1
Minimum Inlial(s) 6.0 6.0
Minimum Splir is) 10.0 10.0
TotalSpli l  (s)-.. ,  :  9.Q .,9.0
Torarsplir (%) 8% 8%
Yellow Timd (6) 4.0 4.0
All-Red Time {s) 0.0 0.0
Leacl/Lag Lead Lead
Lead-Lag Oplimize? Yes Yes
FecallMode '- . Coord Coord
Queue Lenglh 50lh (tt) 47
Otreue Longlh,gslh (lt) 1t157

! tf I \ t+1' !i $
5 57 1366 63 17 1315 t53 1
0 68 1501 69 18 1418 170 95

-+\{ ' * \

'5: .  5 
" .  

4 .4
556244

6.0 6.0 4.O 6.0 4.O 4.0
11.0 11.0 9.0 11.0 11.0 11.0
9,1,0,,r ,91:O 10.0,r . i  92.0 19,0 '19.0
76% 76% a% 77% 16% 16%
4.0: 4.0 4.0: .  4.0 4.0 4.0
1.0 1.0 1.0 1.0 1.0 1.0

Lead Lead Lag Lag
Yes Yes Yes Yes

Coofd Coord None'. .lv]in l\,41n
170 0 15 37 -146
329 12 m37 64 #288
159 366
5v"

16%

2v"
14%

4

3

!9i6Abi0!sx{i.li}:r:,}ea0' E6urr;€e:r3, 6HrrwFsglt6lq,t\lF!:wBrrrsEri{€F}j.*srsxiKr.

Tlrrn Type, , l i r '  clstom,rPiot . . .r ' tPelm Prctir". 'customr,.: ' ' .cusiom'' . '  . .
Prolected Phases 1 5 6 2

it'
12.O
o4a

i . .1 '
77

5.O .5.0
10.0 10.0
19.0 1,9.Q
16% 16%
4.0 .  4.0
1.0 1.0

Min ,  Min
11
36

449

.Min
1

53
lnlernal Link Disl (t1)
50lh Up Block Time ("/4
95lh Up Block Time (%)
Tum Bay Length (ft)
50lh Bay Block Time %
95th Bay Block Time %
Oueling Penalty {veh)

190

Cycle Length: 120
Actuated Cycle Length: 120
Oflsel :  111 (93%), Relerenced to phase 1:EBL and 5:EBT, Start  ol  Yel low
Natu€l Cycle: 60
Conlrol Type: Aclualed-Coorclinaled
- Volume exceeds capacily, queue rs lheoretically infinite.

OJeue shown s nar 'mum d' ler lwo cycles.
# 95th porcentile volume exceeds capacity, queue may be longer.

O,reue shown rs naxinum a' ler lwo cyclFA.
m Volume for 95th percentile queu6 is metered by upstream signal.

2009 No-8uild Condilrons 8/11/2003 Weekday lvorning Peak Houf
S:Uobs\3905\analysis\revisedanalysis3905f eb1 8\3905Nbam.sy6
vanassando-tfs1

Synchro 5 Reporl
Page 5



16: Route 114 & IHA Toyota,/Private Road 2009 No-Build Conditions
Weekday fi,4orning Peak Hour

I! - - -+\{* \1 l r l l

Lane Confiourations

11 11 12 12 12 12 12 12 12 12 16

1.00 0.95 1.00 1.00 0.91 1.00 1.00

0.95 1.00 1.00 0.95 1.00 0.95 1.00

0.29 1.00 1.00 0.95 1.00 0.76 1.00

ffij:r.S|lfmgiiX;r?rilg,tfi,'*'s**,**t '*,s!l'39;i:;:!$.fl$*rx**,r*rx+SLane Util. Factor 1.00
F.iK$ixix{fsfr,r}:}ttsd:i}.oo}'i&t;J0a-*i,qer;;lrt@i.!..&trir;i.;;;;ort
Fll Proiected 0.98
€,g!ffil1!nmd0 xiii;i3d11t4,5:f"3?c:*!gsr:11psx+s3&sri&*.is?.&1!Fii:,:trttfle??

0.89

85 12 0q,ce*ipnt.;0.71
Adj. Flow
tHilpG&

Protecled Phases

Vehicle Exlonsion

v/c Ratlo

Delay (s)

194 16

o% o%
i&il;d,S6$Ciial$f.fi l,{;iiii . f.,.17.Q:::." :'9P };.,'i0,". { i0.,.r,4!
5% 32% 60"/. 6% O% t3% O"/" 43% 0% O"/.

1562

3.0 3.0 3.0 3.0 3.0 3.0 3.0
t i!tsl;: ti .

1.O7 0.67

c0.45 0.02 c0.29
0i{!3 jfrt!1,{' 3r:{0106 rt,ir;t,f,i.r t'Sl
1.11 0.60 0.08 0.64 0.44

3.0
. . ,  .218

0.22
9n1si(!:p"6"la*..q].:l:''l''].'ii;.,.ll.'i9Ql',1ll1F:dl,i*{iq::..l*0iQ.,l':]9.,a.:l',l.;,,i-1.ls-?
Progression Factor 1.00 1.00 1.00 0-65 0.21 1.00 1.00 1.00
iflrqrFlGlp-di* de;; .:f]i.?Llt0A a,til ri 02 .i,!3i1], io,J, ir rr L :t ;:, e1o.; r11,& o.q

203.3 7_9 4.1 76.9 2.1 47.7
\Qv.€lpl$eNioo.: i. "' '-;';:;'rf .i ' '4i-1 i 4,: :".:E: i.:.4,11.r,.,: :.1:.::;F,:.,,..:: F. .:' : : : .: .' ..i :.:'.q
Approach Delay (s) 15.9 3.1 114.1 47.7
Apijrrteih;! . 9 : ,i.l , j j;:; l:"!::: ;Ei";:;.ir]ri'i;,,i r:.i;,.'l'.' i..: r. r i *.r..i'r . 

-- 
r , ' ,o

HCM Volume to Caoacitv ratro 0.70
Noiaaib{Q$l!.t6. ffi$ $f .l.i l.,r-ii 1?0q ,];.:.:.$!In,qt lqsblimd(6)t ,,}.} : i €;0.ii : r ,r,:i r. r i "i 

.r
lntersection Caoaciv Utilization 7O.9"/. ICU Leveloi Service C
q. ::6tfd&in9!@.ip; i ,r i.i..' i.,i.l,r ,,,r,r. i,i il,r.r', i, ,.a't:t if .t,it:lt-:: ::,:, :::':::: :.,r':.:

2009 No-Build Condllions 8/11/2003 Weekday Morning Peak Hour
S:Uobs\3905\analysis\revisedanalysis3905lebl 8\3905Nbam.sy6
vanassando-t|51

Synchro 5 Beport
Page 6

63 1501 69 18 1384 34 170

y.{q,FelJojjF.e,J,mlr"pr , :{ !:'rr r.ir' {,iiioii1a,i!it" i,$' 3r:$.



16: Route 114 & IRA Toyota,/Private Road 2009 No-Build Conditions
Weekday [,,lorning Peak Hour

Lane Util. Factor

,|"atrl{,p_x9r3${?tti**:*;:,3rrrrlr*lir.r.f r11r}11i{*I.!ir}r.}*rLil{1rt?&.x.
Adj. Flow {vph)*- - -3f" - -'-'.. --

sdidglllnf li{fi .$FJlIffi }"&K,}f f *,x! ii.jna,:r*ir, iir r:3l'rr*' rr;;rxr i. r,*,,!|;.;Hea\,.r' Vohicles (%) O%

Protected Phases

v/s Ratio Prot

v/c Flalio
i.,;|;,{#4 r.*..,i j;;;r,1i'r**. r, ". .,ld.t}y',rr,r, ..;; tj':1trr:: * trr r '.],i; .l.r.t; r.::;

Uirit6ldqslayrdl;."1 .l {: , .:-..'
Froqresson Faclor

ilpi.AiiisrtAlDelalifi?;;:1! r.';4,:;i : i' '; ,:;.:.,:''r ':,,,:ir:,-:. ' ''.'r,',.,,r ir'-r : ' , iDelay (s)

Approach Delay (s)

2009 No-Build Condilions 8/l112003 Weekday Morning peak Hour
S:Uobs\3905\analysis\.revisedanalysis3g0slebl 8\3905Nbam.sy6
vanassando-ffs1

Synchro 5 Report
Page 7

ffiigl!1l3a9flru$i&&s{fs:r'.:{i* ,fir:}'*!;ii;iii:*{1:i}i,i,,:"f$ri,i{.*ti:1f)*$*,i
Actuated Green, c (s)
ErEtitpe.6re'e"dft.G);;j.!fl v " ,; ". f :lx,!-, f ltfi,l-4ii. ,,.. f,f.S*rs .. 

- 
; li:if:y*i+,ri,!.,[ii riActuated o/C Rario

cre6ldffigtflm_e-,GTJ#.)|;r,.rd,f d,:j :l,y { t,i:j.i..tl:;}rf"ri, t!itr,;r,,tif,iii$r.i iiiiiirid,i.if rI i,r,r. i.lr..#:;fi,.:
venrcte Extensrcn tsl



2009 Build Conditions
16: Route '114 & Trailer Park Road

Timings
2/14/2004

j3 I\

f
1a
112

Lane Conliguralions
Volume (vph) .,:: ...5
Lanecroup Flow (vph) 0
I urn type cuslom
Protecled Phases
Petmfieo PDases
Detector Phases
Minimum lnirial (s)
Minimum Spl i t  (s)
Tdarsp tls) ,
Total Splil ("/t
Yellow Time{s) ..
AlrRed Time {s)
Lead/Lag
Lead-Lag Optimize?
Recall lvlode
Queue Lenglh 50th (ll)
Queue Length 95th.(lt)
Inlenal Ljnk D st (lt)
50lh Up BlockTimg ft)
95th Up Block T me (%)
Turn Bay Lehglh (ft)
50th Bay Elock Time %
95th Bay Block Timo %
Queuing Penalty (veh)

-ti t+.!,. '!. t'. .t,
39 1316 158 1 12 0
41 1419 176 99 0 48

Prol custom' cJstom
62 '4477

624477
4.O 6.0 4.O 4.0 5.O 5.O
9.0 11.0 11.0 11.0 10.0 10.0

10b 92.0 19.0 19.0 19.O 19.0
a"/" 77% 16% 16% 16% t60/o
A.O 4.0 4.0 4.0 4.0 4.0
'1.0 1.0 1.0 1.0 1.0 1.0

Lag Lag

None l\.,lin Mih' Min Min Min .
34 20 -155 1 11

#93. 82 #301 54: 36
366 391 449

68
Prot,

1

ti
1372

f9q
5

r.5
5

0.0
11.0
91..0
76"/c

,+8
1.0

Lead

Coord
273
03?
159

14%
16%

11%
14"/"

8

: ; r  i - .
t l

, 6.0 6.0
10.0 10.0' LO 9.0
8./. 8./"
,4:0. .4,0
0.0 0.0

Lead Lead

codrd Codrd
-60

4t157

: ! . -
5

6.0
11.0
91.0
76"/"
.4.0'
1.0

Lead

Coord
0

15

1S0

Cycle Lenglh: 120
Acluated Cycle Lenglh; 120
Oftset:  111 (93%), B€lerenced lo phase 1:EBL and 5:EBT, Start  of  Yel iow
Natural Cycle: 60
Control Type: Actualed Coordinatecl

- Volume exceeds capacily, queue s theoretically.inlinite.
Oueue shown is maximum afler two cycles.

* 95lh percenlile volum€ exceeds capacity, qu€ue may be longer.
Queue shown is maximufi alter lwo cycles.

Splits and Phases: 16: Roule 1 14 & Trailer Park Road

Weekday Morning Peak Hour
Feb 2004
vanassandoJfsl

S:Uobs\3905\analysis\revisedanalysis3905lebl 8\3905Bam.sy6
Page 5



2009 Build Conditions
16: Route 114 & Trailer Park Road

HCM Signalized Inlersection Capacity Analysis
2118t2004

Lane Conligurauons I
ldealFlow (vphpl) 1900 1900
Lane Width 11 11
TotaLl-gq.l-time (s),,.1 '' . ,.,..4.0
Lane Util. Factor 1.00
Frt 1.00
Fll Prolected 0.95
Said. flow lprot) . . '1745
Fll Pemitled O.32
Satd.'Flow (perm) , ., .,592

\ tfi,
1900 1900 ..1900

12 12 12
' ' -40, . .  4.0. ' . . , .

1.00 0.91
1.00 1.00
0.95 1.00

. 11?8. 4876 . .
0.95 1.00
1128 4876 . .

)

+ i (
1300 1900

11 12
4,0,,;  . . .4.0
0.95 1.00
1.00 0.85
1.00 1.00

3323' 1346
1.00 r .00

3323 ': 1346

\$
1900 1900

12 12
4:0. t  4.0

1.00 1.00
1.00 0.85
0.95 1.00
1597. i .1135
0.76 1.00
1273 '  1135

1900 1900
12 12

1900
16

..4.0
1.00
0.91
0.98
1927
0.89. 1741

Peak-hour faclor, PHF
Adj. Flow (vph)
Lane uroup Ftow {vpn,
Heavv Vehic es {%)

557
0.91 0.91

563
0 . .68

oa" 0%

1372 102
0.91 0,91
1508 112
1508 112

5% 2Aa"

39
o.95

41
41

60%

1316
0.95
1385
1419

6%

158
0.90

176
137"

12
0,75

16
0

o./"

32
0.95

34
0

6%

0
o.75

0
48
oY"

t8a
0.90 0.90

198
990
o% 43%

Tum Type cuslom

Pormiited Phasos 1
Acluated Green, G {s)
Elfective Groen, g (si
Acluated g/C Bario
Cl€arance Tlme (s)
Vehicle Exlension (s)

1

0.to
4.0
3.0

5
55

a7.o a7.o
88.0 88.0
o.73 0.73
5.0 5.0
3.0 3.0

4.0 79.6
5.0 80.6

0.04 0.67
5.0 5.0
3.0 3.0

14.0 14_0
15.0 15.0
o.12 0.12
5.0 5.0
3.0 3.0

77
14.O
15.0
o.12
5.0
30

62

Lane Grp Cap (vph)

Uniform Delay, dl
Progression Factor
Incremental Delay, d2
Delay (s)
Level of Servico
Approach Delay {s)
Approach LOS

c0.11
1.11
53.8
100

150.2
204.0

2417 947 47
c0 45 c0.O4

0.08
0.62 0.11 0.87
7.8 4_7 57.2

1.00 1.00 0.66
1.2 0.2 81.3
9.0 4.9 119.2

AAF

B

c0.14 0.09
1.11 0.70
52.5 50.3
1.00 I00

102.9 13.9
155 4 64.2

FF
122.6

3275
0.29

214

0.03
D.22
47.2
r00
0.5

D
4l.7

D

142159

0.43
9.1

0.66
0.1
6.1

9.3

Ini6'rs,itcti6ir Sumniair9' ' ' , :,, ) i ' ! i ' :r".*, :: '  : ' . ' . . '  r.
HCM Average Conlroi Delay
HC[,4 Volume to Capacity raUo
Actualed Cycle Lenglh (s)
Inlerseclion Capacily Utilizalion
c Crilical Lane Group

HCM Levelol Selvice

Sum of lost time (s)
ICU Level ol Service

22.3
4.75

120.0
71 4v"

c
't2.o

C

Weekday Morning Peak Hour
Feb 2004
vanassando-ff51

S:Uobs\3905\analysis\revisedanalysis3905f eb1 8\39058arn.sy6
Page 6



2009 Build
16: Route

Conditions
1'14 & Trailer Park Boad

HCM Signalized Intersection Capacity Analysis

Lane Uiil. Factor

Vehicles (%

Protected Phases

Vehicle Ext€nsion

til$,f:;*$r1
Actuated Groen, G (s)

ffi"ep*en$6fi'd-;"r',*.;' I : "l i " 1
Actuated g/c Ratio

.ltr., ;;;rit;i,i,i",,|; r. tll'jil":i * :1: jiri."rilY,j);

l"lliliiLn"u

Weekday Morning Peak Hour
Feb 2004
vanassando-1151

S:Uobs\390s\analysisvevisedanalysis3g0Sf eb1 8\3905Bam syo
Page 7



16: Route '114 & IRA Toyota/Private Road 2004 Baseline Conditions
Weekday Evening Peak Hour

! ) - ->/*at \ t
trh&ft &itWffii&&EBWEilffi b'L1{{tl,i!iWlgj{BEg;El€f'SF1:%::Eq&;*
Lane conrlsurarions tr tl' t +t1, 4'
Voiume.(!!h) ,  ' .rr. , .10 . 54 .,1685: ,8 . .18it6-,..  ' : t :4p .:2...449
Lane Group Flow (vph) 0 68 1844 I 2A71 O 71 0
Turn Tlpe,:,:,: cudiirm , Prot -r,,:l-. prol .i:'.d,U_Stom , ,..:-qtlg,tb-m,

Queue Length 95lh (fl) .
Inlernal Link Disl (ft)
50th Up BlockTime (o/4
95th Up Block Time (%)
Turir Bay Leng{h (ft)
50lh Bay Block Time 70
95th Bay Block trime %
Oueuins Penalty (veh)

' #124 370 m1l '1 9 ,
159 366
1syo
18%

.1.. . t t : :
116

. ,  .  , . . . : . . .

Minl l . i .Min: Min i . i : . l l  .  .
3a 47
68.80

541 449

Permitted.Phdses .. . . '  1
Delector Phases 1

1562
. : : i5 '  :  . - . .  .4 4-. . . .7 7 : . : :

15624477
Minir ir i i lni l ial.(s) . '  :8.Q ,6.0.. . .6,,0 2.0 :0O. ., . 'a.0 , 4.0 j : ,rO. , 5.A '- ' .- , :
Minimum Split(s) 10.0 10.0 11.0 7.0 11.O 11.0 11.0 10.0 10.0
Totpl qpli(q. .,. 1q:q. 10l0rt j'-3.0 " lTlo :. 170:0 1,.1.5:0 ,rl' 15:0,]...15-.0,-: 15:0 rr-,:.i:..
TotalSplil (%) 11% 11% 77a/a 7ak Ua/. 16% 16o 160 16a/.
Yel lowTirne (s)  . :4.o .  '4.O 4.Q . . . . ! .n 40.: .4.0 "  4.0 , . ,4.0 '  4.0 . .
Al l-Red Time (s) 0.0 0.0 1-o 1.0 1.0 1 0 1.0 1 0 1 o
Lead/Lag . ldad Lead Lead Lag . Lag '

Lead-Lag Optimize? Yes Yes Yes Yes Yes
RecdllMgqi-i ", i, i:CoijJd:Coord Cqgrd Nonq lvlbi,'.il,Min,
Queue Length 50th (fl) 42 289 6 12

190
'13%
16%

10

Cycle Length:95
Actuaied Cycle Lenglh: 95
Offset: 68 (72%), Relerenced to phase 1:EBL and 5:EBT, Stafl of Ye ow
NaluralCycie: 55
Conkol Type: Aclualed,Coordinaled
# 95lh percenlile volume exceeds capacity, queue may be longer.

O-eLe s own s mc\ ' rrum a, ler two cyctes
m Volune for 95th percentile queue is metered by upstfeam signat.

l6 Roule 1 14 8 lRA Toyola/Private Road

2004 Easeline Conditjons 8/11l20O3 Weekday Evening peak Hour
S:\Jobs\3905\analysis\Anatysis-Februaryo4\xpm_sy6
vanassando-ffs1

Synchro 5 Report
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16: Route 114 & IRA Toyota/Private Road 2004 Baseline Conditions
Weekday Evening Peak Houl

. .0.p7q.06
0.88
44.1
1.00
73.6

117 7

o72
6.8

T.00
1.8
8.6

12.5
B

0.20 0 58
45,2 7.O
0.81 0.26

1.9 0.6
38.4 2 4

DA
2.6

0.62
40.8
1.00
10.1
50.9

D
50.9

D

c0.07
067
41.O
1.00
9.8

508
D

50.8
D

F6fili6rage controt oetay
HCM Volume to Capacily rato
Actuated Cycle Lenglh (s) . '
Intersection Capacity Utilizalion
c Critical Laie Gioup

9.3 Level of Service
070
95.0

71 gva

2004 Baseline Conditions 8/11/2003 WeekdayEvening Peak Hour

S:\Jobs\3905\analysls\Analysis-Februaryo4\xpm syo

vanassando tfs1

Synchro 5 Report
Page 6



16: Roule 'l14 & IRA Toyota/Private Road 2004 Baseline Conditions
Weekday Evening Peak Hour

LarSConfigurations

Lane Util- Factor

51
m
o%

Prot€cted Phases

Green, G (s

Vehicle Extension (s

v/s Ratio Prot

Ratio

ion Factor

2004 Baseline Conditjons 8/1 1 /2003 Weekday Evening peak Hour
S:Uobs\3905\analysis\Anatlsis-February04\xpm.sy6
vanassando-ffs1

Synchro 5 Report
Page 7



16: Route
Timinqs

114 & lFlA Toyota/Prjvate Road 2009 No-Build
Weekday Evening Peak Hour

) \ (

,tiwa
Lane Conliguralions
Volume (Wh) - .. , - ... l0
Lane_Group Flow (vph) 0
I urn type cLrsrcm
Protected Phases
Pemil ted Phases r ' '  

- : . ,1, .
Detector Phases 1
Minimumlnhial ls):  : . . : . , ,  6,0
Nlinimum Splil (s) 10.0
Tolal Spllt (t)-:: ,i| ;....t17.0
Tolal  Spl l t  (%) 18%
Yol lowTime1!) .  . , ,  r r  4.0
Al-Red Ti 'ne (s) 0.0
Lead/Lag .  , .  .Lead
Lead Lag Oplimize? Yes
RecallMode cood
Oueue Lenglh 501h (lt)
Oueue Length 95th (ft)
Inlernal Link Dist (ll)
50lh Up ElockTime (%)
95th Up Block Time (%)
Tum Bay Length (ft)
solh Bay Block Time %
95th Bay Block Iime %
Oueuinq Penalty (veh)

65 2049 100 ' ,  2- 48 ' ,
71 2305 133 48 0

Prot .cuslom : ,clsioiir
62

' '  54
68

1

1857
1976

5

'1
116

149
155

Perm

.. . ._. , - , . .  5,  5 4.  .  , .  r -  4 .  .  ,  i . ' . ,  . :  : .7 .  . . .
155624477

..:_6io:i  r.-6.0. 
. , .6,0 2.0 6.0 4.0 1.:4:O:' . :9.0. '  .5.0. . .  . .

10.0 11.0 11.0 7.0 11.0 11.0 11.0 10.0 10.0
.. 1_7.!: r.q8! . 68.0 1o.o 61:0 -17,0 rqp: 

'17.0.. 
J7,0.....

18% 72% 72% 11% 64% 18% 18% 18% 1a%
- "4.0 .  4.0 . . .4.0 4.0 4.0 4.0 '  .4;0, . . r1o.r ; .4.q. , . ,  .

0.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lead I ead Lead Lag Lag
Yes Yes Yes Yes Yes

Coord Coord Cdord None Min Min Min Min Min
41 422 0 39 214 79 2 46

#124 543 18 m1i76 382 *135 24 78
159 366 541 449

220/.
25%

190
20%
23v"

15

lnteisection sdmmdnil,. , - , ,. 'L : -5i-i,"r.;r{;:i, { t al ji'ii if :;i.",' ;il;;;rn. 1t:,i' i:,:i'}r j. I,.: .i,: ';l

Cyc e Length: 95
Actuated Cycle Length: 95
Olisel: 68 (72%), Relerenced to phase 1:EBL and 5rEBT, Slarl ol Yellow
Nalural Cycle: 65
Control Type: Actualed-Coord naled
# 95th percenlile volume exceed! capaciiy, quoue may be longer.

Queue shown is maxrmum aller two cyc es.
m VolLlme for 95th peraehtile queue is motorod by upstream signal.

Phases: 16: Roule 114 & IBA Tovota/Privals BoadSpl i ts and

2h 8/2404
SrUobs\3905\analysisvevisedanalysis3905lebl 8\3905Nbpm.syo
vanassando-tfs1

Page 5



16: Route 1 14 & IRA Tovot€/Private Road
HCM Siqnalized Intersection Capacity Analysis

2009 No-Build
Weekday Evening Peak Hour

)

Lane Configurations
ldeal Flow (vphpl)
Lane Widlh
Total Loqi !i@ ls)

FN

Sald. Flow {prot)
Fll Permitled
Satd. Flow (perm)

1745 M55 1583 1597 5065
0.33 1.00 1.00 0.95 1.00

' ,0.94
097
'1929
0.80

I  t t  i r  \+t1.  \  1.
1900 1900 190q 1900 1990 19OO 1900 1900 1900 1900 1900

11 11 11 12 12 12 12 12 12 12 12
,, i:.:r . 4.0 .,4-9.. .a.o .+,Q,,.:,4.0 - ' .,4.0 4.Q .. ' ' ,  ' ,

1900
16

':: : AQ
1.001.00 0.95 1.00 1.00 0.91 1.00 1.00

': ' ' . , .  .  .1.00 1:d0 0.85 1.00, ..1.00 . J.00 0.86..
0.95 1.00 1.00 0.95 1.00 0.95 1.00

1736 1188
0.65 1.00

597 3455 1583 1597 5065 1182 1188 1589

I tt ir \ +t1.

Volume (vph) 10 54 1857 146 65 2049 48 100 2 34 48 1
Peak-hour tacidi, PHF 0.94 0.94 0.94 r 0.94 0.91 ' 0.91 0.91 0.75 0.7s .0.7s 0.75 0.7s
Adi. Flol.r (vph) 11 57 1976 r55 71 2252 53 133 3 45 64 1
Lane Group Flow (vph) 0 68 1976 155 71 2305 0 133 48 0 0 116
Heauy Vehicles l%) 0% O% 1% 2% 13"k 2"k 4% 4" A% 40% 4y" O%
Iurn Type - custom .Prol I 

- Porm Piot ' custom custom

Permllted Phases
Aclualed Green, G {s)
Etlective Green,0 (s)
Aclualed g/C Rat o
Clearanco Time ($)
Vehicle Exlension (s)

1562
155

12.3 64.3 64.3 4.0 57.0
12.3 65.3 65.3 5.0 58.0
0.13 0.69 0.69 0.05 0.61
4.0 s.0 5.0 5.0 5.0

11.7 11.7
12.7 12.7
0.13 0.13
5.0 5.0

3.0 3.0 3.0 3 0 3.0 3.0 3.0

71
1t.7
12.7
0.13
5.0
3.0

Lane Grp Cap (vph)

Uniform Delay, d1
Progrossion Faclor
Incremental Delay, d2
Delay (s)
Level ot Sorvice
Approach Delay (s)
Approach LOS

77 2375
c0 57

0.r 1
0.88 0.83
40.6 10.8
1.00 100
73.6 3.6

114.3 14.4
FB

16.9
.B

3092
c0.46

a4
0.o4

0.85
44^6
0.94
42.3
84 1

0.10
o. ' t4

1.00
0.3

1088 158

c0.11
084
40_2
1.00
31.3
71.5

E

212

0.07
0.55
38.5
1.00
2.9

41.3
D

41.3
D

0.75
13.2
1.00
0.8

14.0
B

B

159

0.04
0.30
37,1
1.00
t. l

38.2
D

621
E

HCM Average Conkol Delay
HCM Volume 10 Capacrly ratio
Actualed Cycle Lengih (s)
lnterseclion Capacily Ulil zalion
c Critical Lahe Group

HCM Level ot Service

Sum of losi.lime (s)
ICU Level of Servlce

18.8
0.81
95.0

42.6%
8.0
o

2118/2004
S:Uobs\3905\analysis\revisedanalysis390slebl 8\3905Nbpm.sy6
vanassando,ffsl
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16: Route 1 14 & IRA rivate Road 2009 No-Build
Weei(day Evening Peak Hour

Toyota/P
rsection CHCM Siqnalized Inte

Lane Width

Lane Util. Faclor

Flt Prolected

Flt Permihed

Volume (vph) 38

Adj. Flow (vph)

Prolected Phases

Actuat€d Green,

Acluated g/c B

icle Enension (s

51

o%

v/s Ratio Prot

v/c Ratio

2118/2004
S:Uobs\3905\analysis\revisedanalysis3gO5f eb1 8\3905Nbpm sv6
vanassando-fis1
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Timings
16: Route 114 & IRA Toyota/Private Road

2009 Build
Weekday Evening Peak Hour

Volume (tpi :, '  ,: t, 1.0.-.,:51
Lane Group Flow (vph)

o .-:54 :1918.,, i53 .:.3,p:
0 68 1977 163 76

I+t i r I
4 ' 195.8. ,, i53 ..:.3,!t:

. ,T ' -.  . . :a i  '
75

;ustom Prot. . , . :Peim Prot cusaom

Lane Configurctions

rum I ype

ToialSplit (%) 1AY.
VdlowTlmels) - '4.0
All-Red Time (s)
LeacULag
Lead-Lag Oplimize? Yes
Recal lMode
Queue Lenglh 50lh (ll)

,0. . 68.0:..61
1ao/a 72% t2% 11%
'4.0 4.0 - 4.0 4.0

'. t'+ .7.:'.:'. 7
477

- 4.0 5.0 5.0
11.0 10.0 10.0
17.0. 17,O - 17.O
14./" 1A% 1a%
4.0 4.0. ,: 4.0
1.0 1.0 1.0

\!

2
. . .  1:  . t
24

2054. ir- . j45
2310 180

6.0 4.0
11.0 11.0
61.0 

- 
17.0

64% 1a%
4.0 , 4.0
1.O 1.0

:Min
-124
*196

264

18.:' :: ..1
0 116

P_€irmitted Plaqses .. . i  - t ,.tt.,. . . 5i ,. 5, .:,,.,. .

TeJarSprit (s).. - ., :.17.0 '17'0. . 68.0 10.0

Detector Phases
Minimuni lnitial (s) 6.0 . 6.0 6.0 - 6.0 2,0'
Minamum Spli l  (s) 10.0 10.0 11.0 11.0 7.O

,,Lead
0.o 0.o 1.0 1.0 1,0

'Lead Lead - L€ad Lag
Yes Yes Y€s Yes

:

Miri  Mln Min
246

2A 78
391 449

Lag

Min
233
419
366

23%

'Coord Coord Coord Coord None
41 423

Queue Lenglh 95th (ft)
Internal Link Dist (lt)
50th Up Block Time (%)
95th Up Block Time {%)
Turn Bay Length (tl)
50lh Bay Block T me %
95th Bay Block Time o/.
Oueuing Penalty (veh)

*124 543 19 m#85
159

22%
24%

190
20%
23v.

15

Cycle Lenqlh: 95
Acluat€d Cycle Length: 95
Oflsel:68 (72%), Reterenced lo phase l:EBL and 5:EBT, Slart ol Yellow
Natural Cvcle: 60
Conlrol Tvoe: Actualed-Coordinated
^ Volume €xceeds capaclty, queue is lheorelically inflnite.

Oueue shown is maximum alter two cycles.
# 95th percenlile volume exceeds capacily, quoue may be longer,

Queue shown is maximum alter lwo cvcles.
m VolL.ne lor 95lh porcenlile queue is metered by upstrear slgnal.

2,14t2004
S:Uobs\3905\analysis\revisedanalys js3905teb1 8\3905bpm.sy6
vanassandojfsl

Feb 2004
Page 5



HCIVI Signalized Intersection Capacity Analysis
'16: Route 1 14 & IRA Tovota/Private Road

2009 Build
Weekday Evening Peak Hour

{

Lane Configuralions
ldeal Flow (vphp')

Total Lost time (s)
Lane Util. Faclor
Frt

r+t l
1900 1900 1900 1900

11 11 I t  12
4.0 4.0 4.0

1.00 0.95 1.00
1.00 .1:00 0.85
0.95 1.00 1.00
1745-.€455.r583
0.33 1.00 1.00
612 .3455 1583

\ ++D \
1900 1900 1900 1900

12 12 12 12
4.0 4.0 4.O

1.00 0.91 1.00
1.00 , |oo : : :  r1.00

0.9s 1.00 0.95

0.95 1.00 0.65
1597 5066 . , 1197

1900
12

4.0
1.00
0.86
1.00

1175
1.00

1175

1900
16

4.0
1.00
0.94
0.97
1929
0.79
1560

1900 .1900
12 12

Flt Protected
Satd. Flow (Piol) .' .
Flt Permilted
Satd. Flow'(pbffi)
Volume ivph)
Peak'hourlactor, PHF
Adj Flow (vph)
Lan€ Group Flow (vph)
Heavy Vehicles (%)

10 54 1858 153
0.94 0.94 0.94 0.94

11 57 1977 163
0 68 1977 163

o% o% t% 2%

69 2054
0.91 0.91

76 2257
76 2310

13% 2%

254
0.75 0.75

372
750

oa" 40v"

1
0.75

1
116

48
0.91

53
0

135
0.75
180
180
3./"

4A
o.75

0

Iurn Type cuslom Prot
625

55
64.0 64.0
65.0 65.0
0.68 0.68
5.0 5.0
3.0 3.0

1

4.O 57.O
5.0 58.0

0.05 0 6i
5.0 5.0
3.0 3.0

cuslom

12.O 12.O
13.0 13.0
0.14 0.14
5.0 5.0
3.0 3.0

custom

77
't2.o
13.0
o.t  4
50
3.0

Pormitted Phases I
Actuated Green, G ls)
Effeclive Green, g (s)
Aclualcd g/C Ralio
Clearanco Time (s)
Vehicle Extension (s)

' t2.o
12.O
0.13
4.0
3.0

Lane Grp Cap (vph)

v/s Ratio Perm
v/c Ratio
Uniform Delay, d1
Progression Faclor
Incremental Delay, d2
Delay (s)
Level oJ Service
Approach Delay is)
Approach LOS

77 2364
co 57

1083 84
0.05

0.10
0.15 0.90
5.3 44.8

1.00 0.98
0.3 57.1
5.6 100.9

3093
c0.46

213

0.07
0.54
38.2
1.00
2.4

D

D

161164

0.11
0.88
40.8
1.00
73.6

114.4

0.75
't3.2
1_09
0.8

15.3
B

18.0
B

0.84
11.1
1.00
3.7

14.8
B

172

c0.15 0.06
1.10 0.47
41.0 37.8
1.00 1.00
98.8 2.1

139.8 39.9
FD

110.4

HCIVI Average Control Delay
HC[/| Volurne to Capac ly ralo
Actuated Cycle Length (s)
Inlersection Capac ly Ulj izalion
c Critical Lane Group

HCI\4 Level of Service

Sum of lost lime (s)
ICU Levelol Sewice

22.9
0.85
95.0

85.5%

c

8.0
D

2118/2004
S:Uobs\3905\analysis\revisedanalysis3905lebl 8\3905bpm.sy6
vanassando-fl51

Feb 2404
Page 6



HCI\4 Signalized
16: Route 114 &

IntersectionCapacity Analysis
IRA T rivate Road

2009 Build
Weekday Evening Peak Hour

Con{igurations

:::*xit

Adj

* {iiilrp,l6rr?*'Utiti.}X#,Cif;*itif Xdiriili}i};,ri,irf ,.,

" ; r  .  . l l_

'{dtt:'1ri;:lrt,:

f qrre, \rlR:lir..qp" WP,trll( ir'.i.,l,j:rl
v/s Ratio Prot

2t18/2004
SiUobs\39o5\anatysisvevjsedanalysjs3g05f ebl g\3gosbpm.sy6
vanassando-tfs1

Feb 2004
Page 7





5: Route 1 14 & Plaza Drive 2004 Baseline Conditions
Weekday Morning Peak Houf

(

Lane ConfigLrratrons
Volumelvdh) . . . : '
Lane Group Flow (vph)
I Urn rype

P€rmitted Pliases:..
Delector Phases
Minimum Initial (s)
l\4lnimum Splil (s)
ToialSpli f ls)
Tolal Split (%)
YellowTime (s) -..
Al l  Red Time {s)
Lead/La0
Lead-Lag Oplimize?
Recall Mode
Queue Length 50lh (fl)
Oueve Lenglh 95lh (fl)
Inlernal Link Drst (tt)
50th Up Block Time (%)
9slh Up Alock Time ("1,)
Turn Bay Length (ft)
soth Bay Block Time %
95th Bay Block Time %
Oueuins Penal ly (veh)

It +1, \ ++T,
;4.  121? 8 . t1s7 , . : : :_3,

78 1309 A 1293 0
Prol .. . Prot ' .

5216

52
..43 4.0
8.0 20.0

27.X 7o.o
23% 5A%
I .5 3.5.

0.5 0.5
Lead Lead

Nqne Cooid.
52 10

m117 201
366

-.8 
: . r l i . '  ^4. . .  ' : . : . i - :4

88444

None Coord .!,lin
652

m11 72
183

'-

,Perm

4.0 4.0 .;4.0 4.0 ..  4.0 . 4.0 , . .4.0 , - 
'  '  , , . , ,

8.0 20.0 20.0 20.o 20.o 2a.o 20.4
19:O .62.0 31.0. '31:0 31.0 :31.0 i3110 .  i . : ,  '  I  r : ' : . : .
16v. 52./. 26v" 26% 26"k 26% 26%
3.s . 3.5 . .  ,3:5 -?..F . 3.5 3.5 ,3,5 ..  . : : t :
0 5 0.5 0.5 0.5 0-5 0.5 0.5
Lag I og

Min,, .  [4 in . . .Mh - ' [ ,1 in, .  . '
3140

15 35 32
234 381

180

It +1'

Cycla Lenglhr 120
Actualed Cycle Length t20
Offset: 4a (409/0), Referenced to phase 2rEBT and 6]WBT, Start of Yellow
Natural Cycle: 60
Conlrol Type: Actualed-Coordinated
m Volume for 95ih percentile queue is metered by upstream signal.

Sp rts dnd Pfasa..  r :  Roure 114 8 Pldza Dnve

2004 Baseline Conditjons 8/11/2003 Weekday l,loming Peak Hour
S:\J obs\3905\analysis\Copy of Analys is-Febru ary04\xam .sy6
vanassando-ffs1

Synchro 5 Reporl
Page 1



5: Route 1 14 & Plaza Drive 2004 Baseline Conditions
Weekday A/orning Peak Hour

{\

31
54
33

r l+

15

19

3

4
..,,]q
o%

3
f.s

4
*0
o%3

5
,?
5
fi
%0 %

Ef lil$1"e$fi i6o ij$,ia)
Actuated g/C Ratio

2004 Baseline Condiiions 8/11/2003 Weekday Nloming Peak Hour

S:Uobs\390s\analysis\Copy of Analysis-February04\xam sy6
vanassando-ff51

Synchro 5 Report
Page 2



5: Route 114 & Plaza Drive 2009 No-Build Conditions
Weekday lrornrng Peak Hour

Lane Coniiguralions
V6Lme (vph).:.,::...:'
Lane Group Flow (vph)
Ern.Type

P€linllted P&!brr. .
Delector Phases
Minimum hllialls)
Minimum Splil (s)
Total Split (s)
Total Splil (%)
tiejtbw rhe..'tqt - .
All-Red Trme (s)
LeacuLag
Lead'Lag Optimize?
Recal lMode .
Queue Leng-lh 50lh (fl)
Q0eue Lenglh 95th (lt)
Intenal Link Dist (lt)
50th Up Block Time ("/4
95th Up Block Time (%)
Tlrn Bay Lenglh (fi)
50th Bay Block Time %
95th Bay Block Tim€ %
Queuing Penalty {veh)

D. 7.3::,r
78 1434

gr.ot
52

I

I .  t f l .
, .9. ' ,1325

a A2A
.Prot

16 I
,  ' '4. . ,

88
4.0 4.0

20.o 20.0
31.0 31.0
26% 26%
' €5., .. 3,5

0.5 0.5

Min Min
3

234

)

53
Perm

$.  r '3 '  ,  0
08 0 19

Pgrm
4

' :' {,- - '.:'1 ..
444

4.0 4.0 4I '
20.o 20.0 20.0
31.0 31.0 31:0
26% 26% 26/.
- 3.5,. 3,5 '3.5, - l

0.5 0.5 0.5

[,,lin l\ilin [.,lin
14 0
35 32

381

- : , . -  . . .  . .  I . r ._ _

4.0 4.0 4.0.: 4.0
8.O 20.0 8.0 20.0

27.0, 70.O .15.O 62.0
23% 58% 16% 52%
.3r5' :.3.5 's.s. ., 3.5
0.5 0.5 0.5 0.5

Lead Lead Lag lag
Yes Yes Yes Yes

None Coord None Coord
59 211 6 345

m92 425 m12 32O
366 183

11"h
6% 15./"

180
12%
15%

42 188

Cycle Lenglh: 120
Actualed Cycle L6ngth: 120
Ofiset: 90 (75%), Reterenced lo phase 2:EBT and 6|WBT, Start ol Yellow
Natural Cycle: 60
Conlrol Type: Actualed-Coordinated
m Volumo lor951h perconlilo queue is metered by upstream signal.

Spl i ts and Phases: 5: Route 114 & Plaza Drive

2009 No-Bulld Condilions 8/11/2003 Weekday lt orning Peak Hour
S:Uobs\3905\analysis\revisedanalys js3905leb1 8\3905Nbam_sy6
vanassando-|fs1

Synchro 5 Report
Page 3



5: Route 114 & Plaza Drive 2009 No-Build Conditions
Weekday [,'lorning Peak Hour

\

+. t f
;;;r;;; iyd;D 1s0ci rso'o 1eo0 1s0d isoq roog 1so0 1s00 1s0o $00 1e0d 1s00
Lane Wlolh 11 '2 1) 11 12 12 '2 12 '2 12 l0 ]1

\

il '+d"*t rO i',. : ,40: : .tt o,: : . ..l ,' 4.q ,' ;4:0: :,:',:':::,,,'..{-4t!:,,, '- r:- ' ' ' :4::.-0::..419
i"n,iiii ir. raiiii ' -1.00 dss 1.0ti 0e1 100 100 100
;; .  

- . . . .* .  
.  . . t - .oo , .op . . . . .J io{ ;Ld9' ' : r . .1: , . ' . . , . : ,o ls!  . , , : ' ' ' ' . ' : i :99. . .q91

Flt Protecled 0.95 1.00 0.95 
' 

1 00 0 98 0 9s 1-00

s",o.il* rpro', 1631 3437 171q o81! y?2 15t4 145s
Flr Permiltpo 0.95 1.00 0 95 1 00 0 8/ 9:1! . ' ;09

p"^li"r '" ire-, t"t o.s3 o.gi o.gg 0.95 0.95 095 075 0/5 o7s 081 081 081
e". i i "* t"pnt /8 142a 5 8 1395 33 4 o 4 19 0 53

L: i i "  d io, ip in i*  r lpr ' f  .  78.1434' . ,  0:  . ,s.1-428 ' ' . .0.r ' :  jo.  -8.  . -19' '  0 ' '1s '  53

ffi Pelm _ .Pdrri] _.Perm
Proleci;d irhases s 2 1 6 8 4

Peimttteo Ptrases a 4 4
Actualed Green, G (s) a.g g77 30 91 8 73 73 73

ftto"iiu" er""n, g {") a.g 97] 3.0 91 8 
-7:9 

7 3 7 3

nii*r"a qiC ni6 0.07 0.8'l 0.02 0 76 0 06 o 06 0 06

Clearanc;Time (s) 4.0 4.0 40 49 19 1: :2

baio,iiow,ip€rmlr' : roar 'i s-a3z ' r: , ', rt4-5, a9!5 :,':' '.,.'r i545', 
"- ",'.:' 'tz+z 'r+ss

Vor-f ie( ' ,ph) ?3 13r,  5 8 1325 91.. . . . !  -  9 , ,9 -1?. ^^9.  ^1-
:, . : L6al i 3!47 ' r:., ' 

it4-5, 4siL.:::::-r-t-:-j!45:_]]-,-:,,-l-:

v" i r"L L"t""" i . i  Gr 30 3.0 30 30 30 30 30
94 76 8S

v/s Ratio Prot c0.05 c0 42 0 00 c0 30
v/s Ratro Perm 0 91 o'02 co 04

v/c Bal io 064 051 018 039 009 025 060

u;i lo;; Deray, d1 54.0 3.6 57.3 47 532 ss 7 54 e

iiogre""lon ii"tor 0.99 1 12 1 33 2 07 1 00 1 00 l oo

lnc;mental Delay, d2 9.4 0.6 17 03 04 17 103

i le lay t" l  63.0 45 778 10o t3:  555 652

Lovelof service F A E B ,-9
nppi.""r', Oa"V f"f 1 5 10 4 53 6 62 6

npproacn fOS- A B D E

rai':rloiisuiiiniiirv'i1., i ;'r''lii, :.t.} r'- :&
ilcN/;w"-o" d;i;" D"hv 103 HcM Levelolserv;ce B

HCM Volume io Capacity ratio 0 51
a"-,u"tJiu"f"  L""orn f  . )  '20 0 Sum or losl  l rme {s) 8 0

InrFrse. l ion Caoaciay Ul i l i /a lron 56 3'"  lClJ Lpve ol  SarvrcF a

c Criticel Lane GrouP

2009 No-Build Condilions 8/11/2003 Weekday lvlorning Peak Hour

S:Uobs\3905\analysis\revisedanalysis3905lebl 8\3905Nbam sy6

vanassandoJl5l
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2009 Build Conditions
5: Route 114 & Plaza Drive

Timings
2,18/2004

Lans Coniiguralions
Volume.{vp}t t .:. .
Lane Group Flow (vph)
I urn I ype

Petmtlteo Pnases
Delector Phases
Minimum Ini t ia l{s) . .
lvlinimum Split (s)
iotalsolit (s) r' '
Tolal Splat (%)
Yellow Tjrle (s) , .
Al l 'Red Time (s)
Lead/Lad
Lead-Lag Oplamize?
Recall Mode
Queue Length 50th (ft)
Qu€ue Lenglh 95th (ll)
Inlernal Link Disl (ft)
50th Up.Block Time(%)
95lh Up Block Time (%)
Turn Bay Lenglh (tt)
50lh Bay Block Time %
951h Bay Block Time o/.
Queuinq Penalty (vehl

. :  . l . l "  , . .
5216

40 4.0 . 4.0 ..  4.0
8.0 20.0 8.0 20.0

Z7:o 7o.o: i9.o' 62.0
23% 8% t6% 52%

3-5i  3.5, .3:5 .3.5
0.5 0.5 0.5 0.5

Lead Lead Lag Lag
Yes Yes Yes Yes

Note Coord - None C.oord
60 174 4 245

m97 615 m8 263
366 ra3

't6%
23% 15%

180

,.Perm Perm
84
.. . .4: . .  . .4
8444

4.0 4.0 4.0 '4,0
20.0 20.0 20.0 20.0
31:o'31,0 31.0 oi .o
26v" 26% 26./. 26v"
3.5 3.5 : 3.5 . .3,5
0.5 0.5 0.5 0.5

l\,4in Min. Min Min
3 15 0

't5 34 27
234 381

+
,::0 ,, ,

I

ti$
.,:1346

1450

6
.,8

8
4.9

20.0
31:O
26%

0.5

,1, . . :3.
0

P9r.m

t\,1in

168

't7%

Cyclo Lenglh: 120
Acluated Cycle Length: 120
Oflsel: 115 196%), Relerenced lo phase 2:EBT and 6:WBT, Starl ol Yellow
Naiural Cyclo: 60
Control Typer Acluated-Coord naled
m Volume lor 95th percent,le queue is metered by upstream signal.

l i ls and Phases: 5t Boule 114 & Plaza Drive

Weekday Mominq Peak Hour
Feb 2004
vanassandoJfsl

S:Uobs\3g05\analysis\revisedanalysisS905tebl 8\3905Bam.sy6
Page 3



2009 Build Conditions
5: Route 114 & Plaza Drive

HCM Signalized Intersection Capacity Analysis

Lane Conii tatrcns

'*.i',,:1.1,:.+
f lmrF*l I*^:{"  . " : " ,1 j^ ' "  : - - ! ' ;1: i i 'v ;  ' * '  ,1 i ' ' -  "  ' )o t . i

'  i ;en

o.a7 0.75 1.00

volume (v,Ph) . - -. 
7-1 1!11

;i;;ifi;-"' - id"raCi* u- 
'- lttl 

s3 1 9. : 12 ": 2a
ffii#il,1#i,"(tw') . ;; )i;i ,,r o ."1e .t'e*1 '-o.i 

^"9' ̂ 3: 
s :"q ."0 ' 20 57

i""'rv v"rfi"r"" i;,i ' s"" o'" 0"" " "z'l s;"- o;' 9'; q"" o'" = z'" 0"" = zl:

iibi""iJo-pn""J '- b 2 .1 6

Adiuare'o qrc nat,o 0 08 0 81 0o2 0'76 u ob

3 ' 'J ! f f i ! f f i i " r ; . "" i1.9r:r . , i  . . ' ' ' ; { ,0 ' :  -+q"" ' t ' . "F '  -40. . ' * i r  r  - r  '  40 40
veh cre E^en'or (s, .." b o s o , !,0 == , 19 a,9

v/s Flalio Proi
vl*ffeti'o'Fe.di,rir

c0.05 c0.40 0.00 c0.29
. .,.if"r*;;' .;,r,,,r '*i " ['r*,,,t1111,.rrir*i]ii .u0'0!;,:r;rt:i"rrrrr"' .;;' 13!::'T:X

0.26 0.630.62 0.49 0.20 0.38 0.08

53.5

Iji,ilillp,*,0' . il; ;q ,iii.-i^li, f';l ' ' ?';l :'d3
b.iru rr i  s2 5 8 3 67 6 10 8 

""; 
-"; -- 

;
rlypi ol Service . D .4- E r.? ..?6#;i;i ''- '* id; "' ' - rl -5q 5 . . .. 65 2

65' . | '  ,  . .  ; .  . .  r 'p. ' : l l ' . . . l - , f : ' ' : . ro l i - ' : '  
' : ' ' : '  " ,E-. :

frg'fi;verise contiolPeh!^. r. 
111

HCM VoLume to Capaciiy ratlo 0 4v

.B

(s) 120 0 Sum ollosl lime (q) d u ri -" i"r. " ..,.' ':
--ri'fi;aro" m.e". lcu I evelol se'vice AUtilizalion

Flt Permitled

Weekday Morning Peak Hour
Feb 2004
vanassando-f151

S:Uobs\3905\analysis\revisedanalysis390Sf eb1 8\3905Bam sy6
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5: Route 114 & Plaza Drive 2004 Baseline conditions
Weekday Evening Peak Hour

f
162 .
186

,.peiol
Prolecied Phases 5 2
Permitted Phases . -..:- .,...: : 6
Detector Phases 5 2 6
l\.4inimijm 'lnjliii (s) , r,,i!,::'10 ''.,4.€r,i.: i 1.6 -..:) 4,0 . .4.o ,4o,.,,,4.0 ::tr4;0 ..4,0
Minimum Spljt  (s) 8.0 20.0 20.0 2O.0 2O.O 2O.O 20.O 2A.0 20.O
Total.spl j t-(s) , . ,  '25'O ,72'9 ".,47.O. :.47.0.23.0. 23.0 23.O :23.O 23.o

26% 76% 49"k 49% 24% 24% 24% 24% 24%
Y,ellplry,Time (s) '. ' :  : rri.:::q$ Il,r '3lo:r: 'r,p.i j  i ' . ' : :q.5 ;3,5 r3.5r r3.5;-,r:3.6 '.3:5..
Ioralsplrr  (o/d)

All-Red Time (s)

Inlernal Link Disl ({t) 366 183

260

381

Leeq{Lqg . .!€d .. Las . !?9
Lead-Lag Oplimize? Yes Yes Yes
Rec?Lil\4ode .,1.- l , ,  . . i l i le oodid.. ' 'None, . l la!b'. ' . : t . t4in: ' l \ , l inl.  iMin 'rMin rMin

0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Queue Length 50th ( f t )  80 116 4 138 21
Queoe lengrh gbth ( f i )  m| l6 141 m8 21r 50

234
Sothi tJp Flock Time (7o) ' ,
95th Up Block Time (%) 16%
Turn Bay Length (ft) 180
50th Bay Alock Time %
95th Bay Block Time 70 '  . :  17%
Queuing Penally {veh) 157

Cycle Length: 9s
Actualed Cycle Length: 95
Offset:25 (26010), Referenced to phase 2:EBT, Start ol Yellow
Natural Cycle: 60
Contfol Type: Actuated-Coordinated
m Volume for 95th percentile queue is metered by upstream signal_

5: Route 114 & Plaza Drive

2004 Baseline Conditions 8/1112003 Weekday Evening peak Hour
S:Uobs\3905\analysis\Copy of Analysis-FebruaryO4\xpm.s!6
vanassandoJfSl
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5: Route 114 & Plaza Drive 2004 Baseline Conditions
Weekday Evening Peak Hour

\{\

0.57
2.4

0.79
0.6
28

5.7

0,:10
0.15
6.3

095
0.2
62

0.57
9.1

079
0,1
73

7.3

0.04
0.48
41.O
1.00
2.8

43.8
D

D

0.04
0.:t9
40.6
100
2.1

42.4
D

145.6

co. l2
1.30
43.1
100

177.0
220.'l

:riir'rf i;Lfi :f l',;rif l:i*.iair:,.t..llilri;,,l'., a
. HCM Level of Service BHCM Average Control Delay

HCM Volume to Capacily ratio
Actuated Cyble Length (s) ,
Intersection Capacity Utilization
c Critical Lane Grcup

17.3
0.65

. 95.0
64.4'/,

Sum af lost time (s)
ICU Leve of Service

8.0
B

2004 Baseline Conditions 8/1'1/2003 Weekday Evenlng Peak Hour
S:\Jobs\3905\analysis\Copy of Analysis-Februaryo4\xpm.sy6

Synchro 5 Report
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5: Route 114 & Plaza Drive
Timings

2009 No-Build
Weekday Evening Peak Hour

(

Lane Confisuralions \ +1' ri it?,
youme (!iph)::: . .l:.:- .12J : liTg': 23,:.J,9q4 4.:?9,
Lane Group Flow (vph) 127 1892 25 2190 0
Turn Type -' ' Prot ' Perm Perm

26
..: ::'t -, -6,: :'-:'

)

Prolected Phases 5
ParmitteciPiiases ..'. l
Delector Phases 5
Minimum lnitial (s) " . 4.0
[,linimum Splil (s) 8.0
Tgalspl  ( ; ) , - .  .  :  : ,25.0
Total Split (%) 26'/.
Yellow Timels) 3.5
AlLRed Time (s) 0.5
Lead/Lag . , ,.Lpad
Lead-Lag Optimize? Yes
RecallMod6- Ndne
Oueue Lenqlh soth (ll) 67
Queue Lenglh 95lh (ft) m81
Internal Link Dist ifl)
50ih Up Block Time (%)
95rh Up Block Time (%)
Turn Bay Length (ft)
50lh Bay Block Time %
95th Bay Elock Timo %
Queuing Penally (veh)

I
' , . . ,8.  .  

- .1. : : : '  4
884

4.0 4.0 - 4:0
20.0 20.0 20.0
.3.o. ,- 23.0 .:.23.0
24% 24% 24%
,t5 3.5 . 3.5
0.5 0.5 0.5

Min Min Min
21

.50
234

'4.O 4.d ' '
20.0 20.0

24% 24%
.35 3.5 :
0.5 0-5

2
i.o

20.o
...72. .

76%

o.5

499
628
366
8%

10%

66
4.0 4.0

20.0 20.0
41.\.:;!7..o
49% 49%
3.5' :  3.5
0.5 0.5
Las - !?g

None Nonb
2 175

m7 m4OB
183
5'/.

180

4' . t f
, .. f .::.:!8' .:. ! ., 162.:..: ,

63 0 45 186
'Perin Peini

Min Min
260
56 54

381

. 17"/.
173 234

Cycle Longlh: 95
Actuated Cycle L€ngth: 95
Ollset:60 (63%), Feferenced to phase 2:EBT, Slarl ot Yettow
Nalural Cycle. 65
Control Type: Aclualed'Coord nated
m Volume lor 95th percentile qleu€ is metered by upskeam stgnal.

Sprrts and Phases. 5. Floulp I l4 8 Plaza D ve

214t2004
S:Uobs\3905\analysis\revisedanalysis3905lebl 8\3905Nbpm.sy6
vanassando-1i51
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5: Route 114 & Plaza Drive 2009 No-Build
HCM Signalized Inlersection iapacity Analysis weekday Evening Peak Hour

!!ol6!.!!dj!!|.i.i6:1ql;-**4,q.r i4:9::.r;ii!: ' 1.r..i4ro{iti4.o ,i,J rr' :t'S:1". , 3.p:.:: i:.:::::::::,"])- :.40
Lane Ulil. Faclor '1.00 0.95

) ___+ \ ( - \1 l r l IJ

11 12 12 11 12 12 12 12 12 12 10 11

1.00 0.91 1.00 1.00 1.00
Htlittr:, ii..:t't !61fit@!€il![0'i;;r.l;, 0q., J*.o ,,.,*:," ":,,tll.; ;..0.04;.r::;i.;,; .:; ii!'Or;ons
Fll Prolected 0.95 1.00 0.95 1.00 0.97 0.95 1.00

illi{.rf&rut&{69:*rt ;}:{,i1445-t:iqqzp'"rsr: jri'::,:ij?}fiii:.;rli,i;,*6}a},;159.1

Lane Width

0.95 1.00 0.11 1.00

Actuafed gy'c Rar|o o.12 o.a2 0.66 0.66 0-09 0.09 0.09
crsaranqe(fEib.( ),:., .".,4:0'.,tti '4.pi l: '" ':::14:0:14.0,,r.-,r T, i:4.0.. . .: ." i ., . .- .., .4.0,,. 1,0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.o

v/s Balio Prol o.07 c0.53 o.43
v/s Bat i6 Pdr.m,,  . . .  , ,  i+; : l  u, i l  '1 t . , . .  . , .0,12'  l - r  i  r  

. . : . , - , ,  r  .0.O4, ' ' - "
v/c Ralio 0.63 0.64 0.18 0.65 0.48
Unitonn DefAy;dl . . ,  , ,  r .39:9 ' i  _.9,1 . , .  , ,  6.1 ' ' :9:4. , . . . . "  a1,0 : .

lnterseclionCapacityUtilization 70.O%
c .Crit lcl i( ine Gniup:' . .. .. . . '

121 1779 18 23 1964 29 29 1 21 38 | 162

2% 1y" 0% o./" 2./. 0% o"/. 0% o"/. 3"/. 0% 0%

Protected Phases 5 2 6
Pg.dilltitilitqha$S:v: rr':' i ' :"il;J; :l; L i ""r :f ;6;. ';r'. , l l"l i'..1,: !l'"'rr',: ,..i ..... . i4 .  .  .  4
Actuated Green, G (s) 11.2 7A3 m.1 63.1 8.7 4.7 8.7
Ett6iiveicrpei,g.($ll::I'i:1.1:2i,l;78.p", "* -.d3:1'li'F3..!: ,;-' .|' -,' 

". 
, . 18,7" --." r " : 8:7.. ,9.?

Proqression Factor 1.O3 2.22 0.61 0.63 1.00 1.00 1.0O
hc6me-lital o!lay;d2 . : !:4,.., p.6. ," o:3 i.;p.?. - . '  . ...,1.5.' .-,.. - 2.1 177.0
Delav (s) 44.5 7.6 4.0 6.1 43.8 42.8 220.1

1-qvel .d l€9rvp9, j . . , , . r .D: ' : - . .A.  . . . . ,  . , ,A: ' ,4. . . . '  . . . . . i , , : , " 'D .  . ' ' ,  : .  . ,  . . .  ,  .  '  
E -  F

Aooroach Oelav (si  9.9 6.1 43.8 185.6
Apbroach LoS A . .  i ,A, , . . . , ,  - ' " '  :  ,0 . ,  ;  . .  -  r ' : : , '  :  ,  ' ,  ' f  '

'  17.5. .  'F! .l ,l f..:' ,; ',le'r r';'r' 
;

Adj. Flow (vph)
!915-irip]l"e".ryfq.9q'$!i._d:tr(0ibllillFi9il, ];oEsi,.o,$Q".xo.:ep, 'ro6a;1q67 au,tt
127 1873 19 25 2158 32 36 1 26 44 1 186

ni Peiji'l

. 9.94 .@.12
0.39 1.30

. . 40,6 43.2

ol 6e
0.71

Actuated CvclB Length {s) 95.0 Suiiol tosll i in4 (i),. :,.,, .: :.,t '  8.0 : ' - . ' ..
ICU Levelot Service B

Lane configumlions tl fD \ +t$ $ ,if i.
Hedi,Flaif,ipidli;;;.&0.0 ;19pgr'r9@i .190qi yrgQo. i.reooi,ireoo .|doii i* i9ird.i'fiieb':1iio()er' rcoo

0.74 1.00

Fdig crgup FloviJtr/p!). 12^i.{692 d '',!r 2d. ; -2lpojilriirprr. :lr,{01"1.,i5o,i}r'0:': ll:':-0' ,;'lifsj . lBq

2J1U2004
S:Uobs\3905\analysisvevisedanalysis3goslebl 8\3905Nbpm.sy6
vanassando-f|s1
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Timings
5: Route 114 & Plaza Drive

2009 Build
Weekday Evening Peak Hour

j - - i f * \1! IJ

migbd!i[-SfrX]&S*qp.rfrE6i**li!1 .
Lane coniieurations \ +1' \ ftt &
Vojume (vph) 121 1800 23 1973 29 1
Lane Group Flow (vph) 127 1914 25 22(n O 63
Turl.Type -- .... Prot Perm , . Perm .,
Prolected Phases 5 2 6 8
i,eiinitted Phas6s' .r .: t ., .' ' , -,'9 

: , : ,6..-:'..1 .r, ,'
Delector Phases 5 2 6 6 I 8
Minimirin Intflal (s) l.':f::' -4.0 . 4.0'. 9!0.. l'4.0
Minimum Spl i l  (s) 8.0 20.0 20.0 20.0
Torafapn (s) 25.o 72.O 47.O 47.0
Totalsplaf (%) 26"/" 76/" 49y" 49o/o
Yello Time (s) _ - 3.5 3.5 'i ,3-5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5
Leacl/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
R€jcallMod€ None Coord None None
Oueue Length 50lh (tl) 67 548 3 210
Oueue Lenglh 95lh (ft) m81 700 m8 m453

{ i r
38 r'1 : '162
o 45 186

Perm ferm
4

..  4.- . : ,4. , .  4 r ' . . : . ,  . r .
444

4Q :,rr,0: 4.0 - 4.0 : .4.0
20.0 20.0 20.0 20.0 20.0
23.0 23.O 23.O 23.O 23.0
24% 247" 24% 24/" 24%
3.5 3:s 3,5 3.5 . 3.5
0.5 0.5 0.5 0.5 0.5
' ,',: :' rl ;: I

Min .rMii
21
50

234

lvlih lt in Mln
260
56 54

381hlernalLink Disl (1t) 366
12%
13%

50th Up Block Time (%)
95th Up Block Time (%)
Turn Bay Lenglh (fi)
50th Bay Block Time %
95lh Bay Elock Time %
Queuing Penally (veh)

183
7./"

19%
180

19"/.
239 243

Cycle Lenglh: 95
Actuated Cycle Lengthi 95
Offset:  63 (66%), Reierenced to phase 2:EBT, Star lotYeltow
NaiuralCycl6:65
Control Type: Aclualed'Coordinaled
m Volume lor 95th percentile queue is melered by upslream signat.

and Phasesr 5: Boute 114 & Plaza Drive

2/1A|2AO4
S:Uobs\3905\analysis\rev sedanalysls3905{eb1 8\3905bpm.sy6
vanassando{151
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HCM Signalized Inlersection Capacity Analysis
5: Route 114 & Plaza Drive

2009 Build
Weekday Evening Peak Hour

j - - -+\ t 4
I

11 12 12 11 12 12 12 12 t2 12 10 11

Lane Configurations

Lane Width 11 12 12 11 12 12 12 12 12 12 10 11
{&$qstridi*reirii;*l{0..**erria**;}p}*&a:.}x;3{!*$$9-ftriir,***r*{s*;!s
Lane Uli l .  Factor 1.00 0.95 1.00 0.91 1.00 1.00 1.00

2% 1% O% O./. 2% 0% O% O% Oy" 3% 0% O"/.

d

Acluated Grsen, G (s) 11.2 7a.3 63.1 63.1 4.7 4.7 4.7

Protected Phases 5 2 6 I 4
mdlilli!1dd,F.t-@itpii1$s&rys*i$ jv?*3lti'19'f i**,* pr6'; l1**n6 i{,{r;!,tir i{!li.&.&iii;;;i!.-,;|ii1

0.95 1.00
mrff$g€g
0.95 1.00

0.95 1.00
n-q$.|$u?s
0.11 1.00Flt Permitted

Heaw Vehicles

Actualed

Vehicle Exlension (s

Delay (s)

0.97
r&*
0.80

121 1800 1A n 1973 29 29 121 38

,;'fr ,f r,ir ft$.iililrrf "ii:f :lr3l:t:ir,g'.:iii:qi7

3.0 3.0
,{rri;l,T},0;ri:$,;t, iri,,: [{r;r"0' f f $j[$''.fi {l;ilii'rrlotf ll,#,0
3.0 3.0 3.0 3.0 3.0

0.19 0.65

0.95 1.00
q-4P'af"S61
o.74 1.OO
Llli?.Y561

1 162

42.8 220.1

0.12 0.82 0.66 0.66 0.09 0.09 0.09

0.07 c0.54 0.43
ilFiF+jislP"psd,'..|l*,j|li.;ifJi.;.il&,jii;r.'";ooii1ati']'"F\,i.l.]xl;],ii1'..$r,lI.,li'i,',.,.0.6llllq.rlt,lil,.
v/c Ratio 0.63 0.65 0.39 1.30
U.li,fJpirni0.el"ay,*(1.*u *. rr.€gJgi'ii{'Eiz'.:'rr i"l ll r !
Prooression Factor O.99 2.A7 0.68 0.73 1.00 1.00 1.00
hple[]ea!a[.Delliy,".i,zr'r!ir]g. $ i:'ra?,]., .'r,:;,i;.0'p.;,i;!'a',,* ;; ;,,rL,r,r 

" 
ir.l;i;;;,.;r,l ir*,.*,,r t'2i :\Ki

0.48

43.842.8 9.7 4.5 7.1
LevetbJ:se' j l !e:-.: , i l .} . i ' i ,Dl l ] l .xA,.: i . l ;r*4l| ' ,8i1', ' r , ,J... , ] . , . , : : ] : , . :J, lD'| . ] : . i : | | . : : : ' ' : ]r , ' . i i | !1!: l . ,F
Approach Delay (s) 11.8 7.1 43.8 185.6
Ad0rdarh,..[o9.,,.-,.,,.-r'..r,rltrl..:tli.,1ir..';1.::.1;4,i.;;.;.;;.iiir,,lQll.,,..,l.,..i.,ri.;t;_q,:,, ,..

HCM Volume loHCM Volume lo Capacily ratio O.72
Aqtuet6d'crtililgm.($rrrrr-r,'r9-5i01.:t,tFlrrni0!Frlidlsl$.;.:;.,;;,:r;0S. :
lntersection Caoacitv Ulilization 70.6% ICU Levelot Se ice C
d,:,'ot' itr6AlJ-ii i ie6iaui i,.r,. i: ir '""'-1.' j l i i i l i l. l. i, i:.:,.:.,.ir,,i,..,t..t,t:i ir; i. _.:'.- ..i

z1w2ao4
S:Uobs\390s\analysjsvevisedanalysis3905f eb1 8\3905bpm.sy6
vanassando-tfs1

Feb 2OO4
Page 4

sard. Froft{b6g r / nJ1t3t l36BE rf_, | ;f7'46 
'5m841. 

a. . c,t t*$r. ., . - . 1642 /1561

Adj. Flow (vph) 127 1895 19 25 2168 32 36 1 26 44 1 186
lsfr"ilspli,p.rnr60i,nrn?r;t:pl3t,x0i:*lj .gf,'!rotfr:&tr-i@.:1i?*rirr*1{0f*i{4&ir&1gq





2: Route 114 & Garden Street 2004 Baseline Conditions
Weekday Moming Peak Hour

\ +r,
Lane Group Flow (vph 97 1192 3 1191 o 134 227
tlgia:r
Protected Phases 1 5 6 2 1

56244A81

Lane Configurations

[4inimum Splii (s

Lead-Lao O

Queue Length 50lh

Internal Link Dist (fl)

es Yes Yes Yes

9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0
W!@41ffili*84p; :,r
TotalSplit (%) 18y. 76% aa/o 67Vr 16% 16% 16Vo 16yd 18%
ffil$@t 'r.,:
Al l -Red Time (s) 1.0 '1.0 1.0 1.0 '1.0 1.0 1.0 1.0 1.0

433 '| 254 106

1510 62 1545267

Deteclor Phases

95th Up Block Time (%)

50th Bay Block

uing Penalty (voh)

210/o

Cycle Longlhr 120

ils and Phases: 2: Roule 114 & carden Skeet

2004 Baseline Condiiions 8/1112003 Weekday Moming peak Hour
S:\Jobs\3905\analysis\,Analysis-Februaryo4\xam.sy6
vanassando ff51

Synchro 5 Report
Page 1



2: Route 114 & Garden Street t00i 0...11n" 0onJi[ion,
Weekday [,4orning Peak Hour

\) {

046
5.3

0.64
0.5
3.9

4.O

0.53 001
10.3 46.3 51.6

1.00 1.00100

0.00

D

c0.10
0.86

33.50.9 0.0
11.3 463 45.1

B
11.2

B
46.3

D
59.6

E

HCM Average Conlrol Delay 14.2 Levelof Service

HCIV Volume to Capacily ratio 0.58
Aclualed Cvcle Lenglh ( ;)  120 0 Sum o' losl  l ime (st

lnrer 'e 'ro;  Capa(r iv l j l i lzdl ior b29'"  ICULp\e ol  Se'vicF

I critical Lane croup

8.0
B

2004 Baseline Conditions 8/1112003 Weekday Morning Peak Hour
SlJobs\3905\analysis\Analysls-Februaryo4\xam.sy6
vanassando-tf51

Synchro 5 Repod
Page 2



2: Route 114 & Garden Skeet 2009 No-Build Conditions
Weekday [,lorninq Peak Hour

Lane ConfigLrralions
Vol!r!]€ (vph) ' :. ,,
Lane Group Flow (v(Ypn)
I Urfl rype

t
{elisJ {"-B.J\ c

8..\\. - .,3.. 1.156
3 1319

Pm+Pt:.  . ; .
62
2
62

4;0,f- . ,410 4:0., , .4.0
9.0 9.0 9.0 9.0

21.0 S1.0 10.0' ,  80.0
1A% 76% A% 67%
4 9 ,.+.0 4.0 " 4.0
1.0 1_0 1.0 1.0

Lead Laad Lag .Lag
Yes Yes Yes Yes

Coord Coord None Min
24 1A2 1 481
94 356 5 .366

267 15tO

120
42%
26%

1t4 l

Perqitled Phases..
Deteclor Phases
Miirir,rum Initialls] - ,
l  inimum Split  (s)
Total Split (s)
Tolal Split (%)
YelloqTirn€ (s). '
All-Bed Time (s)
Leicillag
Lead-Lag Oplimize?
Recall Mode
Queue Length 50lh (ft)
Queue Longth 951h.(ft)
hternal Llnk D st (ft)
50th Up Block Time (%)
95lh Up Block Trme (%)
Turn Bay Longth (tt)
50th Bay Block Tirne %
95th Bay Block Time '/.
Oueuing Penally (veh)

r+?
. 10.8,,.:1289

115 1373
pm+pl ,. .  '

15
5
15

custoir. cusiiriir... ,,\\ q\. q6 K {

. 4 4 .9 
*J-' ae 8A<\&n

48
.4.6. : .  4.o :4.0:  . . . .  . . . -
9.0 9.0 9.0 9.0 9.0

19.O 19.0 19.0 19.0 21.0
16% 16% 16/" 16% 1A%
4.0.. .. 4.0 - 4.0 4.0 : :.4.O
1.0 1.0 1.0 1.0 1.0

.L9ad

None None None None Coord
1 119 74
5 .  .  *187' .142

1545

Cycie Length: 120
Aclualed Cycle Lengh: 120
Oflset: 97 (81%), Relerenced ro phase I tEBL and 5:EBTL, Start ol Yellow
Natlral Cycle: 55
Conlrol Type: Aclualed Coordinated
# 95th percentilo volume exceods capacily, queue may be lonoer.

Queue shown is maximum alter two cycles.

and Phases: 2: Route 114 & Garden Slreet

2003 No-Build Condilions 8/11/2003 W€ekday Morning Peak Hour
SrUobs\3905\analysis\revisedanalysis3905lebi 8\3905Nbam.sy6
vanassandoJlsl

Synchro 5 Reporl
Page 1



2: Route 114 & Garden Street 2009 No-Build Conditions
Weekday Morning Peak Hour

Lane Configuralions I +1. li +1,
ldealFibw (vphpl): '  .. ' igob'i! lo0 J900. j900, 1s0o -' igoo:'1900'
Lane Wldth 11 12 12 12 12 12 12
ToralLost t irne (s) , '  i ., 40. ' 4.0 .. '  . 4 _.. ,44.:. ,. . '
Lane Util. Faclor 1.00 0.95 1.00 0.95
Fn 1., -1',00 i,oo '. .. : . .1ici0. 0:99 .,: . ':, .t'
Fll Protecled

+
{\

cuslom ., .pm+Pt
6

.2

ill, ..it (
1900 -1900 1900 1900 ,1900

12 12 tZ lZ 12
4-o ;  , '  .  . .  . .  ,4.0 : : l4.0

0.95 1.00 0.95 1.00
Sau. Flow(piot) , . '  '  i .1694 3438 . ,  . : .  1805.3352'" : .  ,

0.95
1,00 ..
o.95
3430 ,.,
o.41

1.O0 1.O0
. 1n0 ..,0.85

0.95 1.00
' 1724 1392

0.73 1.00

186
::0.75

24A
244

16%

l

88
14-0 46.8
15.0 48.8
0.12 0.41
5.0 5.0
3.0 3.0

sard. Flow {pelm)..,. ' , 125 3448 ., , 375,. 3352 : r: .,, 1468 : , ... 13.14 1392
Volune (vph) 108 1289 2 3 1156 71 2 O o 114
Peak-hdif Iaclor,.PHF -'0.94' 0,94 O:94. '0.93 0.93 ..0.93 0.75 0t5 0.75 ' 0.75
Adj Flow (vph)

Fll Pemilted

Tum Type
Protected Phases 1
Pormitted Phases . 5
Acluated Green, G (s) 9O.0
Efiective Green, g (s) 91"0
Aclualed g/C Ralio 0.76
Clearanco Time (s) 5,0
Vehicle Extension {s) 3.0

0.07 1.00 0.20 1.00

1

1
153

115 1371 2 3 1243 76 3 0 0 152
Lane Oroupflow (vph) 115 1373 ,0 3 1319 - 0 0. .3 0 - 0.

3% 5% O% 0% 7% 3./" 0% o% 0% 5./.

.5

90.0
91.0
0.76
5,0
3.0

58.2
59"2
0.49
5.0
3.0

'14.0

15.0
o.12
5.0
3.0

54.2

0.49

3.0
Lane Glp Cap (vph) 537 2607
v/s Batio Prol 0.06 c0.40
v/s Ralio Perm 0.10
v/c Balio 0.21 0.53
Unifom Delay, d1 12.5 5.8
Progression Faclor 2.98 1.56
Incremental Delay, d2 0.8 o.7
oelay (s) sa.2 I I
Levelol Servico D A
Approach Delay (s) 12.O
Approach LOS a

209 1654
0.00 c0.39
0.01
0.01

1.00
0.0

B

164

cO.12
0.93
52.O
1.00
50.6

102.6

E

612
0.11
0.06
0.41
25.3
1.00
0.4

25_7
c

184

0.00
0.02
46.0
1.00
0.0

D

D

0.80
25.4
1.00
2_8

24.2
C

24.1
c

.: ' . '

HC[/l Average Control Delay
HCM Volume lo Capacity ratio
Actualed Cycle Length (s)
Intersecuon Capaclly LJlilizalion
c Critical Lane qroup :

HC[,,] Levelol Service

Sum ol lost time (s)
ICU Levelof Seruice

24.0
o.74

120.0
68.3%

c

12.0
B

2009 No-Build Conditions 8/11/2003 Weekday lt orning Peak Hour
S:Uobs\390s\analysisvevisedanalysis3905lebl 8\3905Nbam.sy6
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2009 Build Conditions
2: Route 1 14 & Garden Street

Timings
2h4t2004

)

lrinriype - ,pm+pt.: :.::,b0:rp1 '
Protecled Phases 1 5 6 2
fei in i t tedPhases . .  l : " I  l ' . : ' - '  - ' .2 '

custom-. . l. ldL1s!gri1.I ' .- custom

I\r lnmum Innral(s) 4.0 4.O 4.0

4 ' .4" ' -  ,8 8
4488

4.0 .4.0 4.0 4.0
9-0 9.0 9.0 9.0

19.0 r9.0 19.0 19.0
16vo 160/o 16% 16v"
4.0 4.0 4.0 4.0
1.0 1.0 1.0 1.0

[,4inimum Split (s)
Total Splil (s)
Tolal Splil ('/")
YellovJ Time (s)
All-Red Time (s)
Lead/Lag
Lead-Lag Opiim ze? Yes Yes Yes
Becall [rod6 Coord Coorjd Nonc
Queue Length 50lh (fl) 23 286 1
Queue Lengih g5lh (lt) 99 ' 630 5
lnternal Link Dist (fl) 261
501h Up BlockTime (%) 5%
951h Up Block Time (%) 26%
Turn Bay Length (ft) 120
50lh Bay Slock Time %
95lh Bay Block Tim€ %
Oueuing Penalty (veh) 214

None None. None None Coord
1 119 79

:5 . J1187 147
621 1545

LO 9.0 9.0
21.0 91,0 10.0
18!" 76Y. A%
4.O 4.0 . 4,0
1.0 1.0 1.0

Lead Lead Lag

2
4,0
9.0

80.0
67%
4.O
1.0

Lag

Min
488
37E

1510

427.
26"/.

l

1

1
4.0
s.0

21.O
18%
4.O
1.0

Leao

CycTe Lenglh: 120
Actuatod Cycle Lenglhr 120
Oilselr  97 (81%), Belerencecl lo phase 1:EBL and 5:EBTL, Slart  of  Yel low
Natural Cycle: 60
Control Type: Acluated-Coordinated
# 951h porcentile volume excoeds capacily, queue may bo longer.

Oueue shown is maximum afier two cycles

Spl i ls and Phases: 2: Route 114 & Garden Streel

Weekday [,4orn]ng Peak Hour
Feb 2004
vanassando-tf51

S:Uobs\3905\analysis\revisedanalysis390Stebl 8\3905Bam.sy6
Page 1



2009 Build Conditions
2: Route '114 & Garden Street

HCM Signalized Intersection Capacity Analysis

J---+\{ r lJ-J

12 12 12 12 12
,,r*r*;!*;;i4!1tt'4to

Flt Prolecled 0.95 1.00

1.00 1.00

0.95 1.00

1.00 0.95 1.00 0.95 0.95

0.95
j f,lP. I 

-. 1. ; 1oq i q85
0.95

!#i$c${}'d
Flt Permilted

Heaw Vehicles

0.07 1.00 0.20 1.00 0.41

0.12

0.73 1.00

104 1292 3 1180 114 I 188

't'ts t374 3 1269 76 0 152
P11*0;75
1 251

)4,*E{5.rt&1$.&,(9,ff;tft, 1€t5,*seo,rdl0fftf.{,:i'f.9 r,.liio|;",:lg!:r:;?91
3% 5% 0% O"/. 7% 3% 0/. O"k 0y" 5"/" o"/" 16%

psrimi{bd:F,lri#,s,ili;liirl,t:pi,f #f a'*r{ru {|$iilr,uiffriiil:,f#:}]slg*r*rrri4idli*"ii,i;ri ]i,i0J;*l;g.s3,.ii$,]s
Aclualed Green, G (s) 90.0 90.0 59.1 59.'t 14.0 14.0 45.9
Hrfp.$l*qtgrp"pqfs($):{*1i$1!0!idpii0iil{'ifi,li,ffiffiA,ff"d"S1}&ii,f,'$,eM,,{*fifr.5,&iffiilij$.tilr),,f lf,!sjijdil?rg
Actuated g/C Flalio 0.76 0.76
c{iaiff rnd fuip.isl.'}i,t:P,9:0' t W0}

0.50 0.50 o.12 0.40
:9$u$qlil[irdiri#.r]ii{5,0'"f 9:o

!;c49 ( Jla;.! ,i! 4id64.il*, lv ' r 'vT' in, j ; ! " ] i i i - ' " : |v lF/ [ l . , iY-w]9:
v/s Ratio Prot 0.06 c0.40 0.00 c0.40 0.11
vlsi1*]A'Ffi(r,i."j..;i}..:ll}9Ji*ll,ii'9:..r"r":.l.ilii.,('1ii;i].d]$lf*iii*;;I*i
v/c Ratio

Vehicle Eldension (s 3.0 3.0 3.0 3.0

0.22 0.53 0.01 0.80

27.O 15.2 15.1 27.8

3.0 3.0

0.93 0.42

102.6 26.5

3.0

o.02

46.1

ubnif:pfle[q1:],:.,i'::"l.?'.9':::f1pl0]i:.:,]'j].]j'.11F.i!,'iao,io,.;,i|.,'}.|,,i;l.:..,.;]s''iial[i;i:.;1'.l1l
Progression Factor 2.03 2.49 1.00 1.00 1.00 1.00 1.00
tnitrefidntal:e.dj.li,n,.: r:.$$.1 .:0.7:.:l.1.,:.:':dio ,t€rs;'4,}! r,r;, i.; ,i;.o:q;, ;:,-;: lri,i j:.ia ry.o *'o,s
Dslay (s)
Lev€lolr,servicer' ini.. l ,,r i,.o:l.. ' ,B,,i, 'rr,rr, l i ...t lr:f::.1 ' ' : t l i  I .:rrDr,:r.,:r, r...,,,. ,r.*F.,r, l i l .Q
Approach Delay (s) 16.1 27.A 46.1 55.3
Appro!c.!1Qs. ., ,r..., . ::, , ., .,, , ,8, , : " ' i' f :. i r, €t.,.rtr',:1.:ir r,:.i,. ii.i.rQ,,.,ri::, ,r.:. ,; :r .,, 11,:f r'.:.: 'r

ic€

Weekday Morning Peak Hour
Feb 2004
vanassando-t151

S:Uobs\3905\analysisvevisedanalysis3905f eb1 8\3905Bam.sy6
Page 2

HCI\4 Volume to Caoacitv fatio 0.74
earu'i6.d.Critri lains-illsl ..,, ... :':'.!a0,0.:l i'€llifi$fr&inrit(':($ rt:rii.i,ii:,rir.o.t,r.i.a.t r.,,,, .r .::..
lnierseclion CaDacitv Ulilizalion 69.0% ICU Levelot Service B
S' lo|.,riburl:l-di6Jf&ii....::,.,. I-..,i;.r.i..: :::::' i1.1'tf*.. rt ,'ir,t;:! rr*:i t.,ii,,, -r., ,



2: Route 1'14 & Garden Street 2004 Baseline Conditions
Weekday Evening Peak Hour

)
{

!di!€s!6ing5r$?qF&EBlffiltrqmrln0BT.strNB@
Lane conrisurations rt +1, \ tfr {} 4 I
vorume (vif i l . :  .  218. i  5?i3' r 20 1s09 30. .. , : .4 1 165 6 r8s. '
Lane Group Flow (vph) 229 1650 22 1A69 0 61 O 242 239
rurn rype pm+pr pm+pr
Prolected Phases 1 5 6

custom custom custom
21

Permitted Phases

Minimum.lnilial-(s)
l\,4 nimum Spiit (s)
Tolal stlitl(s) -
Total  Spl i t  (%)
Yellow Time (s)
All-Red Time (s)
Lead/Lag Lead

None None Coord
-220 105
u314 152
154 5

5 .2 4 4 A 8 8
15624488' , l

4.0 , .4.0 . , .  3.0 4.0 4.0.. '4.0. r . . ,4.0 4.0 4.o. . , . . .

9.0 9.0 8.0 9.0 9.0 9.0 9.0 9.0 9.0
16.0 '173:0.: i .8.0 165:0 14.0. i ,14i0. J4.q 14,0 16.0..r '  : i . -
'17% 770/" 8% 684/o t5% 15% 150/, 15./" 17./.
4.0 4-O.. .  4.0 4.0 4:0.  '4.0.  .  4.0 4.0 '4.0 .  '  . .

1.0 1.0 1.0 10 1.0 1.0 1.0 10 1.0
Lead Lead Lag Lag

Lead'Lag Optimize? Yes Yes Yes Yes
Recall Mode Coord coord None Max
Oueue Length 50lh (ft) 77 61 4 4o1
Queue Length 95lh ( t l )  #198 166 12 491
Internal Link Disl (ft)
50th trjp BlockTime (7")
95th Up Block Tme (%)
Turn Bay Length (ft)
50lh Bay Block Time 7.
95lh Bay Block Time o/o
oueuins Penalty (vch)

Cycle Length: 95
Acluated Cycle Lenglh: 95
Olfset: 6l (64%), Referenced lo phase 1:EBL and 5 EATL, Slarl of Ye low
Naru'al  Cycle:80
Control Type: Acluated-Coordinated
- Volumb exceeds capacity, queue ls theoretically inlinite.

Oueue sl_ow1 iq nax'nJr ' l  df ler tso cycle..
# 95th percenlile volume exceeds capacily, queue may be longer.

Queue shown is maximum atle. t',{o cycles

Sp| ls and Phases: 2: Roule 114 & Garden Streel

261 1510

11
30

621

2004 Basei ine Condrl ions 8/11/2003 WeekdayEvenrng Peak Hour
SlJobs\390s\analysis\Analysis-Februar),O4\xpnr.sy6
vanassando-Jfs1
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2: Route 114 & Garden Street 2004 Baseline Conditions
Weekday Evening Peak Hour

{\

.tD\ t f r \ iD
1900. .1900 1909.. 1900 1990 . J900 1900

1' t  '12 12 12 12 t2 12

1.00 0.95
1.00 0.99.. . -
0.95 1.00
18oO 3525 ' r  .
0.14 1.OO

lg:i)O...1soo 19go. r9oo lsoo
12 12 12 12 12

.r40rr . '4:0
1.00 1.00

. _ 1.00 0.85
o.95 100

. .  1795 1615
0.69 1.00

, t lLane Conligurations
ldeal Flo!,v- (vphPl)

Total Lost tine (s)
Lane Util. Factor
FN

Satd. Flow (prot)
Flt Perrnilted

1.00 0.95
1,00 1.00
0.95 1.00
1728 3566
0.06 1.00

40 4.0 4.0 4.0 .4. .O
0.95
0-95
0.97

.3322
o.73

\ t f r

Adj Flow (vph)
Lane Group Flow(vph) 225 1650 0 22 1869 .0 0 91 0 O 242 239
Heaw Vehicles {%) 1'/. 1ah O'/' O% 1% 1V. 0'/. 0o/. O% 1o/o O% 0'/"
Turn Type pmlpl ,pm+pt . _, ,:,,-,-:cuitom .-., custom. : custqm

Volume (vph) 218 1543 25 20 1509 154 30 4 19 185 6 t89
Peak-hour factor, PHF 0.95 0.95 0.95 0.89 0 89 0.89 0.88 0.88 0.88 0:79 r' 0.79 0.79

229 1624 26 22 1696 173 34 5 22 234 8 239

Protected Phases I 5 62
4 - '4

63 0 9.0
64.0 ,  10.0
0.67 0.11
5.0 . , ,  . .  5.0
3.0 3.0

Permitted Phases 5
Actualed Green, G (s) 69.8
Effective Green, g (s) 70.8
Acluated g/C Ratio O.75
Clearance Time (s) 5.0

240 2658
c0.09 0 46
c0.62

?
63.0
64.0
0.67
5.0
3.0

209
0.00
0.07
0.11
7.6

1.00
o.2
79

2375
c0.53

1
888

9 0 17.0
. 10.0 19.0

0.11 0.20
5.0 5.0
3.0 3.0Vehicle Extension is

Lane Grp Cap (vph) 262

o.02
o.23
39.0
1.00
0.5

39.4
D

39.4
D

136

c0.19
1.78
42.5
100

378.7
421 2

230 5

391
0.06
o.c3
061
34.6
1.OO
2.4

375
D

v/c Ratio 0.95 0 62
Unifofm Delay, d1 29.1 5.7
Progression Faclor 1.15 0.68
Incremenial Delay, d2 43.6 '1.0
Delay is) 76 I  4 I
Level of Service E A
Approach Delay (s) 13.7
Approach LOS B

0.79
10.8
1.00
2.7

13.5
B

13.4
B

HCIVI Average conkol Delay
HC[4 Volume lo Capacjly ralio
Actualed Cycle Lenglh (s)
Intersection Capacity Ulil zation
c Critical Lane Group

HCM Levelof Service

Sum of losl lime (s)
ICU Levelof Seruice

38.1
101
95.0

95.1%
8.0

E

2004 Baseline Conditions 8/1112003 Weekday Evenrng Peak Hour
SlJobs\3905\analysis\Analysis Februarl04\xpm.sy6
vanassando-ff51

Synchro 5 Report
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2: Route 1 14 & Garden Street
Timinqs

2009 No-Build
Weekday Evening Peak Hour

ffidlEio0i>;:i{@,..:.?-r lttiii#B}S&WF1*.tillFl*i}flEl*lijllrsGffijFBli&'11#4ffiffi:K*lj
Lane con'isurarions I +S \ tl, .lB { ir
volume (vph) 24o 1730 20 1737 aO 4 203 6 213
Lane Group Flow (vph) 253 1847 22 2139 0 61 0 265 2lO
rurnType..,, ,,.i r.i pm+pt -!d(dii..r.. custoni ', .i;,custom , .:iu!i6ri . '- .:r:,-.. '
Protecfed Phases 1 5 6 2 1
P;rmit ted Phases; t '  i  .  5 - , .a2. i1 '  .4.  i ' ] '4- ' : .  I  .8 - i . ' :q- . .

j

Deiector Phases 1
Minimum Initial(s) 4.0 4.0 3.o 4.O 4.0 4.O . 4.0 4.0 4.o '
Minimum sprir (s) 9.0 9.0 8.o 9.0 9.0 9.0 9.0 9.0 9.0
Torat spti t  (si . .  16,0 73.0 . a.o. .  65.0 14,0 . l4.o 114.0 14.0 16.0
ToialSolil (%) 17% 77"/" A'/. 6A% 15"/. 15"/. 15"/. 15"/. 17'/.
ys l low Tlme {a) _. , . . , . , ,4,0 a.O,, '4! .  _. i+,0 '  4.0, ,  . ,4. ' ,0. . , .4,0 a.0.4. ! . .
Al lRed Time (s)  1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
L;ad/Lag : i r' Lbdd Lead. Lag:.:Lag .L;aq
Lead-Lag Optimize? Yes Yes Yes Yes
RecallMode None Coord None Min None None None
Queue Lengh mth (Il) 121 152 4 550 l1
Queue Length 95lh (ft) *248 400 12 #734 30
lnfemal Link Dist  ( l t )  267 1510 621

None None
-249 132
#344 181
1545

50th Up Block lime (%)
95th Up Block Time (%)
lurn Bay Length (tl)
50lh Bay Block Time %
95lh Bay Block Time %
Oueuing Penally {veh)
liidril6c.iirjn,silliiiiiif.il;--':,li:'l i-';_+,,.,,'..,.i.ir_.:tl!,il;r;;s;.lrj.i::irir-fTj!j;:;:irr.r..ttf1i9r.::ra,;.,awrig!f'.ir
Cycle Lengthr 95
Acluat€d Cycle Length: 95
Ofisel: 23 (24%), Referenced to phase 5:EBTL, Slarl ol Yellow
Nalural Cycle: 100
Conlrol Type: Aciualed-Coordinaled
- Volume exceeds capacity, queue is theorelically intinite.

Oueue shown is maximum after lwo cycles.
# 95lh percenlile volume exceeds capacily, queuo may be longer.

Queue shown is maximum aller two cycles.

and Phases: 2r Route 114 & Garden Streel

24%

29%
31./.

214 6

211a/2004
S:Uobs\3905\analysis\revisedanalysis3905lebl 8\3905Nbpm.sy6
vanassando-1151

Page 1



2: Route 114 & Garden Street
HCN,4 Signalized Intersection Capacity Analvsis

2009 No-Build
Weekday Evening Peak Hour

\{\
j

Lane Width 11 12 12 12 12 12 12 12 12 12 12 12
!sim!&!&.Gl:j;i&(; i{c;;::.:.:4r:r{q::}: :jr ::!r4&,;rxi:::3rr!&r,f '*{Lane Ulil. Faclor
ti f lf.il|: f **i*{$s,rr,!0}*r.ii l1S0 ,ipi99i*}!*r:3'OS:e*:*: :?!f{ lo*0
Flt Protected

0.75 0.75

3.0 3.0

0.64 0.64
L c, l - l  i t .o.q
3.0 3.0

1.00 1.00

0.95 1.00

9.0 19.8

0.11 0.23
. e.P;,*.1$r0
3.0 3.0

1.95 0.62

Vehicle Exl€nsion

1.00 0.95 1.00 0.95

0.95 1.00 0.95 1.00

0.07 1.00 0.10 1_00

0.95

0.97

0.74

9.0

S!ilgrf;i0!{n&$.i*i{fe!rsgq.**rii1gQ5;t6Fi*r,i**}i*{e0a**ri1*r ' i ;'lfs$ olFl'
Flt Permitled
Sird Ffe& (pelrrU.. ] 1123 ,356r'y . irr19'*rq5e,7]*r{**1,,i114?5i4:,{'xttt{}Xr{!igbjf}{ E1E

0.69 1.00

240 1730 25 20 1737 166 30 4 19 203 6 213

60.2 60.2

,.,iXS'@!i.5ttQm.ii'.l,.Sr-n*$:1i91,:.0:8_8,{0:Si'*}dsg}{:S{9*&fS*$e9

Protecled Phases 1 5 6 2 1

*.Ih!lid0.Ui6ii.€lti1i:; ii,5 Lr,*:r,i *.'t.: ,,,r..1s,.*S r,{ltr".$t} }i!$$ y#t,t x1"l'r,1u*.*'t*,Qir$is
Actuared Green, G (s) 69.8 69.8
dlS$fivj',C'teri?rri(.s) l-:",:10..€,r.f?S;g: j:,;.1 ) i .6..1p.i:iq1?;j;l;,&i;f,,i{1ftn,0fi:i:lilili&:fiiiif,dlh{.;i2r;q
Actuatsd g/C Ratio 0.11

*5!o
3.0

,oapr(vph) { ,t''tqlg,lri,:?#}: 1 1''ll I i,1;C# ;::12721,ri ii,!i il.i;r,li;r,[i iili 4.207diiliiiii,"
v/s Flalio Prot c0.11 0.52 0.00 c0.61 0.08
v/sRat ioPem'.g. .qr4" i ' , . . . , . | !Q;09t i ta. i l ' l . . i . l i l *

o.230.87 0.69 0.13 0.94
uni Iorn.De|ayid; i ' , . ,91. . t , . 'E,4; l . ' l ' ' l l0 l5 l . l r '15b" i ] t l , . i . : l .1; , :9 '9"q; i . , i ' , , '
Progression Factor 1.11 1.29 1.00 1.00 1.00 1.00 1.00
trrltei$!,itdr EiBieyndz - :tei7 :t, 1 13.' , ; ;' I .]: q.ii ; , di, ; ".; 

,.... .". , r.,li iii, 1 .; f ., ,1 ;i,. .452,5 r: ..2,6
Delay (s) 54.4 9.5 10.8 23.9 39.4 495.0 35.4
Lov6l oI Si-"vici .r .,.,,. .,. , .D,, r ,: A, - .;r , " 8::.:q.1......:,,1:,,: l ::,"; ' :10:, ';.;, i ..:,,:.: l ;;,;. i i* ' | i :D
Approach Delay (s) 14.9 23.8 39.4 263.0
Airpio-ddf ' ros, . , . . . : . . . i i r . ' i t , . , ;B ' , : . ' , : r  r " r  r ' ' ' ,Q,, , : , , r ' r i ' r , t : . t : r*D;1,* ,  F

, , tirri. ,, , t,. ,

Actuated Cycle Lengih (s) 95.0
fnierseclionCapacllyUtilization 105.2%
c' diitiadll-anqiGroup "'t't 

1. 1-'r r' rr' :l: :

:  -q i r l l  bt . lqst l ime Ff ; , : r :  . ' t  -12.0 '  ' I  
t '  ' t ' - : : . : .

ICU L€velof Service F

11 12 12 12 12 12 12 12 12 12 12 12

9!1-ardhpplTiiiFI$)j.fiilliFi0i.'rsj0,.i',,i,".i'5'di{5irii;i.i,'i;.,rl.,l'i.l],{id5'o*'r.ltl.3,r|i|,"0'*r-

218/2444
S:Uobs\3905\analysis\revisedanalysis3905f eb1 8\3905Nbprn.sy6
vanassando-1f51
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Timings
2: Route 114 & Garden Street

2009 Build
Weekday Evening Peak Ho{rr

()

61

tt'
1742 30
2144 0

cuslom

Total Split (%)

Lane conlisuralions I tT, I
vdufu (vpb) .. .. , .24o. 1752 20
Lane Group Flow (vph) 253 1870 22
Turn Type i . ..polpl pm+pt
Prolected Phases 1 5 6
Permi l ted Phases. '  l  : . - : . :5, , , . . .  . .  ,  2
Delector Phases 1 5 6
Minrmum Ini l ia l(s) 4-O 4.0 3.0
ftjlinimum Split (s) 9.0 9.0 8.0
Toral  Spl i t  (s) 16.0 73.0 LO

dr
' 203. ..- '6 213'

o 265 270
custom . ,: cuqlom..'r '  .

21
4 4 8.-  '  a.q , : i . . . l t  :  , "  . .

244881
4.0 4.0 4.0 4.0 4.0 4.0
9.0 9.0 9.0 9.0 9.0 9.0

65.0 14,0 14.0 ., r4.(i '  . '14.0 . J6.0 , :: i . . . '
68% 13% 15v. 1s% 15% t7%
. 4.0 4.o o,o 'r '4.q -.a.o:' i i . i .o :::, . i .. ,, . : ' .

1.0 1.0 1.0 1.0 1.0 1.0
Lag

Min
553

+790
1510

29%
31"/"

6

17./. 77./. A%
Yetlow Tirne (s) 4.o 4.0 4.0
Al l-Red Time (s) 1.0 1.0 1.0
Lead/Lag .. :"1 . :. . Leid Lead Lag
Lead-Lag Oplimize? Yes Yes Yes
Recal l [4od6,.  .  . .  ,  -  None Codrd Nond
Oueue Length 50th (ft) 122 193 4
Queue Length gsth (ft) #242 441 12

267

244"
120

221

None None None
11
30

621

iNons Ndn?; " ,- . . .
-249 132
#344 t81
1545Internal Link Dist (lt)

50ih Up BlockTime (%)
95lh Up Block Time (%)
Turn Bay Lenglh (tt)
50th Bay Block Time %
95th Bay Block Time 7o
Oueuing Penalty (veh)

\ tl,

Cycle Lenglh: 95
Actual€d Cycle Lenglh: 95
Oilset: 23 (24%), Relerenced lo phase 5:EBTL, Starl ol Yellow
NaturalCyclei  120
Control Type: Actualed Coordinated
- Volume exceeds capacily, qleu€ is theorelically infinite.

Queue shown rs max mum after lu/o cycles.
# 95th percentile volume exceods capacity, queue may be longef.

Queue shown is maximum alter two cycles.

Spl ls and Phases: 2: Rouie 114 & Garden Slreel

l, ,1

{ .a
a.
,oB

z1a2m4
S:Uobs\3905\analysisvevisedanalysis3gosleb 1 8\3905bpm.sy6
vanassandojfsl
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HCM Signalized Intersection Capacity Analysis
2: Houte 114 & Garden Street

2009 Buitd
Weekday Evening Peak Hour

Lane Coniigurations

Faclor

Vehicles t%

HCI\,4 Volum€ to

Flow (vph) 253 22 1957 187 34
*i;?li..?14! r-;;:o *{i:0

24.'l

0.69 1.00

;'n, .;3F5'4i..-Pq
1% o"/. o"/"

1

;.rF.{.ii.'8
9.0 19.8

:,i!i
0.08

263.0

\{\
j

1.00 1.00

0.95

240 1752 20 1742 166 30 4 19 203 6 213

1844

15.6

5 22 257 I 270

Frorecreo Hnases I 5

Actuated croen, c (s) 69.8'b9.8

-Ef"SlffiJ$t'e-4&lE)iri,ias8!,r;?o-;s
60.2 60.2 9.0

Ratio

Vehicle ExtensJon (s

Delay (s)

o% 09" 1% 1a/a ii"z" 'ot
o%

51.9 10.7 11.3 24.2

9^lE^ 9J2 ... 0:64 061 o.ri o.ri o.zi' ,  : ,9.- ' ,1g"- ' ,  $.0 ' ,5,b .  ' " . , .es ' - . , ' ' . .  . lu.dy:Jo
r .. _ s.o s.o g.o s.o o.o c.o s.ij

,;i;:"r' "/,v/c Raiio 0.87 O.7O 0.14 0.94
Ulrild_iinl)sfit,hi,.,,.., i:s1-5 _r..{i,6,, ::' i .,." 1oie "". J,sg

0.14 o.s4 -i j: i5 -- 1.s5 0.62
liAq!".1q9:,r. ,r- '. ; '';: -q9;0:.-"..; ;.:: t: ..i ;,:,3e3;rrr,92;6Progression Factor 1.0s j.46 t.OO i.ib

lr.irbnig0lalioellt;:q2 .r I te;6- . .i o ' , ,, .t . .: ,o4 .- $,4.o4 - .4,q, .,.r '..,.'1. 
. , i,:t0,4;,,,: .,]].. .,, : :,.<sds..,,;ds

1.00 1.00 1.00

495.0 35.4
lry^*:l'8*Pl^t,., 'ro;,'.11r.,.....,.'e:.,..'c.,.,.,..,,,,r,,.',*,:dl:!,1r,,,.,t,..,,.:,,::,ri:.;rj
Approach Delay (s)
an;i;it;! .ie ,r.,

39.4

39.4
Apilg.eclitlo$:i'. ,.,-.,'t: ,, |. r:.8 r ,i,,' t: . ,,.,.,:i,,. . re:. . , ,, ., .:,,.',.1;:.o]., ;t;::, ., .r,.,:. ,.;:i......;::.

''rr 1.;1i..|ti,.|s,...' ;';. ]l-l

fl",:l$"ig'3:,'iJ:ltlil","" ,0f3",1" "fJll.lf3,t$'S"#'''- .,""u,9,'i'',::'''. .-,',...
c Ciit ioal Lanacloup " .1.',..rr.-: 'rr.,.., 'r, i i ., -.,,, r., .1.:.-,f i ::. . , i , i :,.1,.1,],

2,18/2004
S:Uobs\3905\analysis\revisedanatysis3g05f eb1 8\39O5bpm.sy6
vanassando{151
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19: Route 114 & Lowe's/Private Drive 2004 Baseline Conditions
Weekday I\,4orning Peak Ho!r

{

ffidt.dEftS$*&fr!lf:ffim,40,91.::5gFAr{@gil.uF.tr{!!ilF.iF6ilaf*!ri4.gmgFIirNFEf*tsEf*BR
Lane Corlgu arions I +l ' 4+1, .tb
Sigm Conlroi  

. '  '  | ree f .ee Stop ' -  '  Stop

\\

Grade

Median storage veh)
Upsiream signal (tt)
pX, plaloon unblocked
vC, conllicting volume
vC1, slage I  conlvol
vC2, slage 2 colll voi
vCu, unblocked vol
tC, single (s)
lC, 2 slage (s)
tF (s)

cM capacily (veh/h)

1338
4.1

2.2
100
522

o% 0%

0.89
456

1641 2663 669 1904 2654 151
7.5 6.5 6.9 7.5 6.5 6.9

3.5 4.0 3.3 3.5
96 100 100 100
'60 20 405 38

a%
yqlume (veh,f tL.  . .  0 1290 1' , ,1 1_234..  , .17 .  ? :0 '1. , ,0 -o o 0
Peak Hour Factor O.92 O.92 O.92 0.92 0.92 0.92 O.75 0.75 O.75 0.92 0.92 0.92
Ho_nny f lo lv iate{veh/f t  :  : ,  0 1361_., .  1 , : : :1.13!1: : . , l8 i . : ' ' :e, .  .d: . : . r .0 ' i  l , ! , r ' , 'b. . . r :0
Pedeslrians
Lale Widrh (ft) .
Walking Speed (lvs)
Pei lent  g lo i jka( ie . . i ' '  . . ' . . '  . i , r t r  ; : i '  , . , l ] ' : . .  : : r : -  ' r ' '  r : .  - ,  I r -
Righl lum flafe (veh)
Medlan 9pe None None

0.89
1360

347. ,
0.89 0.89 0.89 0.89

1338 17A7 2699 .669 2021 2691

2.2
100
543

4,0 3.3
100 100
21 7A1

30
30
00

60 1700
0.04 0.00

30
67.7 0.0 .

67.7

iiiar;6itiitn$ilii4inavi:ali:, i r'{,:1:,.,i irr*:ir,r, :rti: llr' l, t{:lii it.Y:i1ir,,lidi!f1:1,&!rfxl; .

Volume Tolal

Volune Right
cSH
Volume to Capacity
Queue Length (ll)
Conlrol Delay (s)
Lane LOS
Approach Delay (s)
Approach LOS

0 89r 447
000
001

1700 1700 1700
0.00 0.52 0.26

000
0.0 0.0 0.0

0.0

0.1
47.00/.

s36 671 354
100
0 0 18

522 1700 1700
o.00 0.39 0.21

000
0.1 0.0 0.0

o.0

Average Delay
InleB€ction Capacity Utilizalion ICU Level of Service

2004 Baseline Conditions 8/1 1/2003 Weekday Morning Peak Hour
S:Uobs\3905\analysis\Copy ol Analysis-FebruaryO4\xam.syo
vanassando-fi5l

Synchro 5 Repo
Page I



19: Route 114 & Lowe's/Private Drive 2009 No-Build Conditions
Weekday Morning Peak Hour

{'

sap.,..' '.

Vqlung-,(vei/h)} rri-.,' '0 { 1€Q9.;,1i:..r.i7, . iaser.:rj Z_: , .; .6,, ...,, 0 r.. a,l .. o ! .,.,..-d' ,,t. o
Peak Hour Factor O.92 O.92 O.92 0,92 0.92 O.92 0.75 0.75 0.75 O.92 0.92 0.92

." '0n14ser ' ' i?rrr€. , ! r r l l9_: ;7, ] - .o '1 i1,  0 . :  l . .  o-  ra 'q

Lan€ Widlh l f t )  , ,  . r .  r r  . .  ' r . i ' : . . ;_ ' , : : ' '  " : i . , ,  . '  .
Walking Speed (fus)
P€rcent Blockage
Right lun flare (veh)
Medlan lyie; ' .1,:": :  , '  .  I  r: . , l . i i i  ' r .r, .r, . . , . .  .  . .r, t ; , : l '  , ,r  . l ]Qrn9i..1'; . , . .  NoQe ', , , .
Median slorage veh)
Upstrearn ii i j i i iAift),.*., u. r ...2ol'Ir,i.. '.. , i,e+7.,:,f f,.-.. ',-.-::,..1,t ., .1 -"pX, platoon unblocked 0.75 0.75 0.75 O.75 O.75 0.75
vc; conll ict ing vdful. . '1496 , , : : ' . . : , ,1464 ...  : . , '  1966 2969 '732 2229 2966 5o2
vol, slage I conl vol
vC2, stage 2 conl vol

{i

vcu, unblocked vol 985
q, s ingle (s)  I : . .  .4.1 '
lC, 2 stage {s)
tF. . : ($)  . ,  . , . : . i : .2 i2 l
p0 queue free % 100
cM capacily.(veh,4r) 530: :

1464 1614 295A 732 1967
i:  r ' , ,  . .  . .  4.1 .  ,  . . .  7,5 6.5 '6.9 7.5

-  . .  :  , ' .2:2 . ' r ;1. ' . '  '
98

:467

3.5 4.0 3.3 3.5
s7 100 100 100
52 11 368 28

2954 0
6.5. 6.9

4.0 3.3
100 100
11 814

Volumo Right
cSH
VQlume to Capacity
Oueue Lenglh (lt)
Control Delay (s)
Lane LOS
Approach Delay (s)
Approach LOS

'968 496 ,377
008

.o 12 q
1700 1700 467
0.57 .0.29. 0,02

001
0.0 0.0 0.5

A
0'l

00
0 18

1700 1700
0.4a a.23

00
0.0 0.0

70
01

52 368
0.13 0.00

10 0
84.1 14.8

FB
72.6

739
0
0

1700
.Q.00

0
0.0

0.0

Average Delay
Inter6ectlon Cdpacity Ulilization

0.3
' 505e/". .. .. ICU Lovdl ol Servide

2009 No-Build Condilions 8/1 1/2003 Weekday Moming Peak Hour
S:Uobs\3gosvevisedanalysis3905teb t 8\3905Nbam.sy6
vanassando-1f51
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2009 Build Condilions
19: Route 114 & Lowe's/Private Drive

HCM Unsignalized Intersection Capacily Analysis
3/1/2004

{

Lane conrsJ'ar.ors \ +1, {t} ifl,
6iirn ooijrrbl : ' i . f -;-.:,: l ...rFi;et,.,::: 

'  Free ' 'siop : ' lr:, '  siqp::.. - '

\\

o.74
510

Grade ao/.
V6r.ime"(vefi,/h) . . ' : '  .: .:.: q .. i l i j t9 - 

.. 
16' ' .10 ,3€1 :. i.,1r.:,.t, '1 :.,:.,:q.:.;: i .,. ' '-o 

- ' -0..:. -.0
P6ak Hour Facror 0.92 0.92 0.92 0.92 0.92 0.92 0.75 0.75 0.75 0.75 0.75 0.75
l-ttruity t iow rqle (vem)., . , O ...1.455 'r '  i7 11 1501 '-ri8 9....:,O.,,:.:.1" - 'Q . 0 0
Pedestrians
Lanowldth (ft) '  : l" ..
Walking Speed (lvs)
Percent Eloclage
Right turn flare (veh)
M€dian type .- ' .  . '  .  '  ' , : : ' :  :  : . : . ,  ,  .
M€dian storage veh)
Upltream signal (lt) 2q3
pX, plaloon unblocked 0.74
ic'ctinfl icl instvorumie ' r5?g::r.:::::.:..,.r i473 " ' ' ' :1906. 6d0ai., '739 i2261 3005 -
vC1, stago 1 cont vol

NOne rrons

o.74 0.74 o.74 0.74

vC2, stage 2 conl vol
vcu, unblocked vol 999 1473
to,,stngle (s) '4.1 , i  . .  .  4. j
tC, 2 stage (s)
tF (s) 2,2 2.2
p0 queue lree 7" 100 98
cM capaolty (veh/h) 518 464

... . . . . . , : , '  
_ _? 

.r ; i ,

1630 3007 736 2002 3007 0
aA AO 7q Aq 6,9

3.5 4,0 3.3
89 100 100
50 t0 366

3.5 4.0 3.3
100 100 100
26 ' 10 807

VoUme night
cSH
Volume to C?pacily
Queue Length (tt)
Control Delay {s)
Lano LOS
Approach Dolay (s)
Approach LOS

000
0017

1700 1700 1700
. 0.00 0.57 0.30

000
. .0:0.  , .0.0 0.0

.  .o:o ' i

11 0
00

464 1700
0.02 0.44

20
0.7 0.0

0"2

050
'18 0 1

1700 50 366
0.23 0.11 0.00

080
0.0 85:5 .14,9

FB
71.4 . . ,

Av€rage Oelay
lntorsection Capaclty Utiliiaiion ICU Levelof Service

Weekday [ /olning Peak Hour
Feb 2004
vanassando-1f51

S:Uobs\390s\revisedanalysis3905f ebl 8\3905Banr.sy6
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19: Route 114 & Lowe's,/Private Drive 2004 Baseline Conditions
Weekday Evening Peak Hour

Lane Configuratrons li tl,
Signcontrol Free

Lade.Width (fl)

Grade o%
Volume (veh/h) 3 1612 O
Peak Hour Factor 0.92 0.92 O.92
i:t6ll|y.llaw rato {voh/h) '..3. .17q5 - .. O
Pedeslraans

o% o% 0"/"
2 1752:. .t242 .  1752: .  124,: l :  1 r , ,  .b 0.  . , , ,0. . .  

- .0._ 
,0

0.92 0.92 0.92 0.75 0.75 0.75 092 cr92 .|s20.75 0.75 0.92 0.92 0.92
2 1904 . .2E' . ' ' . :1 . .  0 0 . .  o.-  o 0

o.73 0.73 0.73 0.73 0.73
1785 2430 3726 892 2821 3t13 64A

Walking Speed (ws)
Pe.rcent Blocltage
Right iurn flare (veh)
l,4eji{r type ' .. . . .:.i, ., ., . .
l',4edian storage veh)
!p.t!id!m sisnql (lt) , ., , .. ' , - 26s.:,, -i 'pX, plaloon unblocked 0-73
vC, og.fjlicting volump 1930
vC1, stage 1 conf vol
vC2, stage 2 conl vol
vcu, unblocked vol 1536
lo,,single (s) 4.1
lC, 2 slaqe (s)
tE(s) 2.2
p0 queue tree 70 99
cM capacity (vph/h) A21

Vq!1m6-Total l: "

1785 2220 3994
4.1 7.5 6.5

492 2754 3976 0
6.9 7.5 6.5 6.9

4.0 3.3
100 100

2 797

Voll i i rdFlghl..
cSH

300
0 0. . -  0.

321 1700 170A
0.01 0.70 o.s5

100
16.3 0.0 0.o

c
0.0

200
.. .  I  0. .  26
352 1700 1700
0.01 0.56 0.30

000
o.2 0.0 0.0

0.o

2.2 3.5 4.0 3.3 3.5
99 92 100 100 100

. 352 .:- 18. 2 289 7

.._i i.,r,. ,'1
10

, ] : , ' ! ' ,  0
r8 1700

0:08 0.00
60

223.A O.O

223.4

Average Oelay 0.1
litetsgctlon'Cilpacliy Ulilizatioir, i. ,,, ,,59,.3?. - , .. ICU Levelof Seftlc! ., ,,, . -. A - , ,r ,. ...- .

Volurne to Capacity
Queue Length (ft)
Conlrol Delay (s)
Lane LOS
Approach Dolay (s)
Approach LOS

2004 Basellne Conditions 8/11/2003 Weekday Evenrng Peak Hour
S:Uobs\3905\analysis\Copy ol Analysls-February04\npm.sy6
vanassando-1f51
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19: Route 114 & Lowe's/Private Drive
HCM Unsiqnalized Intersection Capacity Analysis

2009 No Build
Weekday Evening Peak Hour

\
j (

1995

1995
4.1

tlfl,

0%

Lane Configurations
Sign C€rltrol , .
Grade
Volfrne(vbhll i) ' ' , :. '

i.lit-uly ilowJab (vevhi

' I  Slop:. '  .  . '  -Siop

Pedestrians
Lane Width (ft) . .:..
Walkjns Speed (lvs)
Percenl Blijckatde i. . - '.. . :: . ,
Risht lurn llare (veh)
Medi{hVp6. .,  , .{ '  r . .r, :  -r. i .  . , ,r.
Median storage veh)
Upsiream signal(fi) .. 2q3
pX, platoon unblocked 0.55
vC, iitnflicling voliriie 2t65. '.
vC1, stage 1 conl vol
vOz,'itage 2,cpnl vqil
vcu, unblocked vol
tC, single (s)
tC, 2 stage (s)
iF (s) :

clll capaclly (veh,h)

o%
4"2oo. '  24 11 o d O 0 0

0.92 0.92 0.92 0.75 0.75 0.75 0.92 0.92 0.92

-. . . . :  : . . .  : .  . : l  , r ' :  : : : -  ' i : .  - , .

N6no

o'/.
' :c €32; .  -3:
o.92 0.92 0.92
,.aqr 1991 ..,8',.

u7
0.55 0.55 0.55 0.55 0.55

. . - '2735. a214:" 997-4211 4202 .739

2515 5219
7.5 6.5

2.2
99

?e2

1547
4.1

99
3.5

0
,8

4,0
t00

0

997 3386 5198 0
6.9 7.5 6.5 6.9

3,3 3.5 4.0 3.3
97 16 100 100

246 2 0 597

Volumo Right
cSH
Volume to Capaclty
Queue Lenglh (ll)
Control Delay (s)
Lane LOS
Approach Delay (s)
Approach LOS

3 1328 667
300
003

238 1700 1700
0.01 o.7B 0.39

100
20.4 0.0 0.0

c
0.0

571 15 I
0 15 0

2608
1700 a 246
0.34 1,88 0.03

0703
0.0 1316,8 20.1

FC
859.1

triti!6ati6ii Sliiriiriie,.ifl: iLrtrli":tl.,r*1' r*rr': !,f 1,:^"a1t;,1';rrr :''.r,. lr '. .. rt'r. .''1::,)r.,;'1 .-
Average Delay

549 1090
40
00

292 17AO
0.01 0.64

10
0.5 0.0

0.1

Inlersect 'or Capacity Uli l ,zation 65.1'. lCu Leveror Servce

311t2004
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HCN,4 Unsignalized Intersection Capacity Analysis
19: Route 114 & Lowe's/Private Drive

2009 Build
Weekday Evening Peak Hour

\(\)

Lane Configu€tions lt +D
Si6n Cdotiof r '  ,.- ' .."i 'Fied,.l
Grade O%
Vdlsrne |yah/h) ..
Peak Hour Facior
hiiir, y ttov, ihle (vetth, ,

1r , ::8.,19,52 r.. + r.r,,3; €009
o.92 0.92 0.92 0.92 0.92

-g.  2013. ' . .  4 . : . .3 2lB4

,  r14, :  ' r19. f  ' , ,Qi , : . 'e; l .  o:r 'g.  , ,0
0.92 0.75 0.75 0.75 0.92 0.92 0.92

,,25 .4. .  .Q I  12-.-0 r . ,0 o

.t lt
qr-n

3.5 4.O
0 'too
7 .0

. - ttl'
o%

Ld&rwdthl0, , . . i . . .  . . , ,1, : .1. ' , . , , : . ' ' . . , ' ' . . ' , ,  : . i - , ,  : . . r . ' ' ,
Walking Speed (lvs)
P€rcent Blqckage;, .,. . ...'
Righl lurn flare (veh)
i ;16dbn ty ia i  ,_. ' :  . : '  .  ' ,
Median storage veh)
Uddtream,sjlnal (tt), ..t . ',,:. 263.' ;:: ..3j47
pX, platoon unblocked 0.54
vc;oonlflcting i,olume 2210 ..2017 .
vC1, stage 1 conl vol
v@,,stagiizoonf y6l'.
vou, unblocked vol 1547 2Ol7
to;single(s), 4.1. 4.1
tC, 2 slage (s)
tF.(ir) 2.2 2.2
pO queue fre€ % 9S 99
qM gapgqlty (vehfi) 2?F .', 286

:,  None'.  . ,  .None

; .i 1,.. _ ,., . ., . . ,,4:'.-
0.54 0.54 0.54 0.54 0.54
2756 4234 1009 3228 4?7 741

2552 5277 1009 3420 5257 0
7.5 6.5 .  6.9 7.5 6.5 6.9

3,3 3.5 4.0 3.3
95 100 100 100

242, 1 0 593

Volume Tolal

Volume Right
cSH
Volumo to Capacity
Oueue Lenqlh (fl)
Control Oelay (s)
Lane LOS
Appioach oelay (s)
Approach LOS

1342 675
00
04

1700 1700
o,7s o,40

00
0.0 0.0

572 .20 12
o200

26012
1700 7 242
0.34 2.74 0.O5

091 4
o.01762.7 20.7

FC
' 1109.5 '  

.

3
3
0

236
. 0.01

1
20.4

c
0.0 ,

549
3
0

286
0.01

1
0.4

'  .0,1

1092
0
0

1700
0.64

0
o.0

Average Deiay
lntersection Capacily L,tilization

4.4
65.4v. ICU Lev€l ol Service B
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HCM Unsignalized Capacity Analysis
Road

2009 Build
Weekday Evening Peak Hour

lntersection
Trailer Park1: Site Drivewav &

Volrme lotal 60
o

60
899

'0.07
5

148
o
0

1700
0.09

0
. 0.0

'0.0 .

t
1+

242
12

'0
1434
0-01

1
o.4

.  o.4.

.[
i,:,';;': :. : :;,',.::..'. ::. -'a :.:..::-:.:'lFree '

o.92 0.92 0.92 0.92 0.92 0.92
nour iy l row r*e tvennt 0 60 14q.: t ' r 'q: :1, ' ,?!4r '?f . ' ' ; l , : ' : ' . , , r : l - r ' i  11r, . " ' :  L' : . ; . f  '  - ,  . . ;  l ' i , r  , .  ' '

Pedeslrians
i ;#iqi&ii iar:.:: ,  ; ;-r.:. :r-- 'r: i : : ;-.. : : : : : , : : : : , : : : :", ' : . t : ; ' i i : : ; : : :1 i"1.;;: ' i '  ;
Walking Speed (flls)
i . ; ; ; ; ; "d idras;  - , , . .  , , . ,  . . . . l , r - ' . l . : . - r '1." : l l : r - : ' l  : : : i . : .1: . . ;  r l l : r i '
Rioht turn flare {veh)
idJ.ai*;pu:: ' ' . ; l  , r rLoner. l l . . . , . . , ' ' . . . r  

-- , i . r ' : - , . . i | , r -r ' : . i t ' . . . r ' i ' , r '  
. , . , , ' ' r  .  ' ,  ' '

Median sloraoe ven)
up"il"r 

"o"rlqi('r,f 
' .".-,::: ':.-. ':: i l.:471::.:::.: ': ':::: ':I i ', ' ': l l, ' : I i, -

DX. olatoon unblocked
;4ff i i l f t ! ;di iJ :  i402::1!4!,:  i ' : ,  r : , :" :110:. i : . : : .r : ' : :- : : ' f  :  :  ' "r ' :  : : ' . :  ; : :-  : :  "
vC1, slaqe 1 conf vol

"cz,  i ia i "  s "Ent"" i .  
.  : '  .  .  - . ' : : . . , . " r  '  . .  '1. . , ' : ' :  ' , . - " i  : . " : ' : , . : , - ' : .  ' ' . "

vOu. unblocked vol 4O2 148 14n
tc, l lngi ; i " j ' .  s .o '  .e.q 4.1: . I  '  . i ' .  . . '  r : l

lC.2 \ rdqF 1')
tiisl " '. 3.5 3:3 . 2.2 '

Do oueue lree % 100 93 99
cM capacity(veh/h) 599 ,S99 . 1434

Volufte flighl
cSH
Volume lo Capacity
OueLre Lenqth (lt)
Control Delay. (s)
Lane LOS
Approach.D6lay (s)
Approach LOS

.. '  9.3

Average Delay
lnte16eciion Caiacity'Uiilizaliori

1.5
.. . .  .  .25a5./ .  . ICU Leiel.ol QdrvEe:. , '  

r  . .- A', r '
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2009 Build Conditions HCM Unsignalized Intersection Capacity Analysis
1 : Site Driveway I Trailer Park Road

{ \ t l}+

Peak Hour Factor

779 1700

66

1305

if f lffi yd*1?Yfr!erd0t&#if x*r;,?l*l:tr- -1rri::li$x;i311*,Jl, :q;1".,

Weekday Morning Peak Hour
Fob 20M
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