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INTRODUCTION

PLRPOSE OF STUDY

The purpose of ke report s o cvaluale the site secess and transportation impasts of the proposed
construclion of 92 residential duplex umets as part of the Village on the Common project
proposed by Village on the Common, LLC. Acecesy 1o the public sreet system will be provided
frovn the existiag terminus of both Farmstead Way and Rohinzom Road.

The smudy ares for this report will melude ke roadways and Intersections closest o the tropascd

development. These mlersection: nclude:

King Street (Route 1100 7 Tarmstead Way

Gregl Road (Rouie 247 19Y F Robinson Road

Cireat Road (Ronte 247119) 7 Stevens Street / Meetit.ghmise Road
kimyr Smeet (Foouta 1100 4 Meetinghonse Boad / Private DPraveway
King Srreat (Route |10}/ Great Road (Route 24/119)

LA L b

Thig reporl delines the existing traffic operating parameters on key roadways und at the
mlersestions within the study atea, Db also evaluates the cupacity of the Tfrasmucture for he
estimated future conditions as rallic volumes Tnsrease due te anticipared backpround growth and
specitre volumes generazd by the proposed developmem.

PROJECT AREA DESCRIFTION

The propesed site, todaling 374 weres, is located at the end of the Robinson Road and Fermstead
Way cul-de-sars on an undeveloped parcel. The proponent is proposice aceess for the pronosed
Y2 unile via both roadways o diswibute the traffie impacts. For a preliminary site plan, see
Appendix G.

Bogional aceess 10 the project sire s provided via Interstate 495 = Exil 21, Grea: Road (Routes
247179} and King Street (Route 110). Growt Road provides northwestro-scutheast access
*hrough Letleton and provides a cornection to Roure 2 near the Acton/Concord lown tine, King
Strect provides southwest-to-northeast access to the sile snd provides a paraliel roure to Intersrate
495 herweer Littleton and Chems ford.
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STLDY METHOUOLOGY

This study was preparec using standard gwidelines for the jreparation of weaffie impact studwes. B
cxamnes Lhe cxisting condifons of the project area, inclading intersectior peametmy and traffie
comrrnl. Tt examines a S-year desigm horizor (year 2010Y for oafiic volume profections, which
includes an cvaluaton of the no-build condiiens (without the proposed project) and bufld
conditions {with stz fraffic added). Taese conditions are cotnpared to dererrmng what i any,
aff-aite rubgaton 15 necessay to prowvide reasonable taffle operations in the area alfer the
dewveloprwent 13 somplety.
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EXTSTING CONDITIONS

The study area for the project ways selectad to contain the niajor roadways providng weoess 1o he
prnjzet s, ineluding Great Rozd, Robinson Read, King Sirodt, and Famnstead Way; it aka
ncludes major nersections located wlung these roadways through which projectrelated fr=[ic
must travel. 1he sludy area interszetions are listed selow and shown graphically within Tigure 1.

Stody Arca

Koiny Street (Route | 1) and Farinstead Way

King Street (Routs 110) and Mecinghouse Road

Bing Streel (Bours 110Y and Great Road (Homme 2471193

Great Road (Route 247143 and Stevens Strecl { Meetinghorse Road
Crrear Koad (Route 24/119) and Robinson Road

GEOMETRY

Trtersection geometry aml fune usage were ohrained from field inventory vonducted by
Transportation Enginesring & Coastruenor {IEC) in April and May 2005, The ficld
myvestigation consistad of an bventory of cxisting readway geometries, tratfic volumes, and
operating chmacteristics. A duseriplion of existing readway and interssclion invenwry is
provvaded beloe.

Roadwavys
Kiug Steeet {Route 11400

King Street 15y fwo-lane roadway as it passes Farmstead Way wilh a o] width of 30 feer. A
12.5-loot mave] lane 15 provided in each direchon with a 2-3 foor paved shenlder, It is ¢lassilind
a5 a secondary state highway and is maintained by MassHigbway. it provides 2 locul commection
between Litllelon and Chelmsford thar parallels Interstaie 495, The speed limit is 40 nules par
hour along this section of King Street. As King Sirecl approaches Cireat Road (Roate 2A4:119), it
widens o a four-lane cross-seclion (two lanes in each ditesrion} and has a redueed speed limit of
30 miles per buur. Land uses along King Street nclude tuener Hewlett-Packard office buildinzs
ara several commereial establislenents, twleding a CVS Pharmacy.

)
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Farmstead Way

Fermsioad Way was sreared in the e’y 1990s a5 a subdivision approved by the Town of
Littieton Plasming Board. This roadway serves several single Faruly homeas and the Catalco
Mursery, locat=d at the ead of the road. This road was recently accepted 4 an approved Towne-
maintainad roadway at the May 2005 Town Meeting. The rond is 24 feer wide and hes a 5-faot
sidewalk on *he wesr side. The data shows approximately 730 current lops per day traveling o
Farmsicad Way during a May seekday when the Catalds Niwsary 15 in full operation (a sum of
trips in both directions).

Circat Roead (Route 2A47119)

AS a primary state highway, Creal Road (Routs ZAS1%) generally runs in a northwest (o
sorheast divection from Groton, throegh Limleton, toward the Town of Acton. “Thix romiway 18
approximately 37 Lot wide znd consists of a 12.5-foot travel lane in each direction and variable
width paved shoulders bateeen 3 feet and 10 Joet i the vicmily of Rohinzon Road. As (Great
Bound appronches King Street, w widens to accommrodate 2 three-lase cross-section between the
two scetions of Lilleton Commmon. The speed lunit along Great Road 15 35 rmles per hour i this
area. There are several commercial and retadl uses along Gnoeal Road wathun the sacdy area,
mcliding several banks, arofessionsl offices, and a supermaret.

Robinson Koad

Robinson Road intersects with Gireat Road approximelely 200 feel eusl ol Meetieghouse Road.
This roadway currently serves soveral swpb: Family homes and oce dentist office. The paved
roadway width varies hetween 22 and 24 feer ard there is no sidewalk proviced, ‘The roadway
curenily ends m g smalh ewl-de-sac. The total Iength of Rohingon Road is currenty 1,200 Teet.
The data collected on Pobinson Road, nuoar Great Rowd, shows s daily traffic level of
approxamately 21t vehicles per day (4 sum of trips in hoth directions).

Intersecrinna
King 5treet and Farmstead YWay

Farmslead Way inlerseets King Street from the south w form & T-intersection.  Fannstead Way
has a 12-foor single lane approach thar operates under swp sign contrel.  Each King Soect
appraach sonsists of a [2-foot travel lane. There are no sidewalks along King Steet ar this
1nfeTscetion.

King Strect at Mectinghouse Koad

Meclinghouse Road bus 1 one-way appeoach that iotersects King Street fram the sonth to form a
fous-way intersection with the opposing privale driveway for an msurance company. Each King
Street appreach consists of twa 12-foot fanes; the easthound lanes merge approximately 130 S
casl of this interseeton. The wilth of Mestingbouse Roed (s sufficient o stack two valueles
heside each other.

TPV P W e 2T TEAS § briores e 4



Kinyg Street and Great Road

The King Srreer approaches to this inlersection cons.st of one shared lefr-through lane and one
sqated through-right anc. Vhere are two receiving lunes on the departure s:de to process through
movements. Fuch Greal Road approach ermsizs of one exclusive lefi-tum lane wod one shaed
through-right lace. There are currenily long queucs on Grear Hoad during the weekday peek
hours due w the neteeable coreoarer mavel trends. The rallic signal curently operates with
three phasas; King Street, Great Road, and an vaglusive pedestrian phase. All le[t-umy al s
intersection currenl.y 4t required 1o yield to on-coming ratic and do not have the henefit of
left-tuen phasmg.

‘I'tis intersection is currently it final design for offgire ‘rapravements associated wilh the
Orchard Square redevelopment project, localed jusl vasl of Robinsoe Road. THEC has assumed
that by 20140 this mlersestion will he modified based on the GEOD Corgulting intersection pian
welinded in their recent tralfic study addendum (Refor to Appendix T for o copy of Lhis plan}.

Great Road and Stevens Street / Meelingbonse Rnad

Thiz wide interseciicn (ics a the eastern end of Littleton Commen. Stevens sl operates as
ane-woy eastbound and wrovides sutfeienl widia 1o be ah'e <o stack two vehicies beside each
other. Muctinzhouse Road operates 14 ane-way away from the interscetion and prosades & route
for nght-turning vehicles to bypass the Great Road ! King Strzet mrersection.  The westboumdd
Greul Ruad approacl stacis as two lanzs during the weekday cvening pedk hour, There is one
wide easthound throgh lane un Great Road at thig miersection.

Great Road and Robioson Road

Robinzon Koed imerseets Great Road from the cast wt un angls o form a V-mtersectiom and ‘ies
nffser frorm an existing bank exil drveway. The Raobinson Rozd approich vonsists ot a 20-toot
wida flared approach lane and oserates under srop-sipn vonlrul. Pateons to the adjacent dends:
ottice oilenm use the end of Robinson Road for averflow paridng. Each Grual Bosl approach
conssra of ane | 2-foot travel lane [rom which turning moverrents nust take place.

EXISTING TRATFIC VOLUMES

In order to establish existing waffic-volume conditions within the study area, marmnal harrim g
movemenl counts (TMCs) counts wore convducted at the smdy area iniersevlivms in February,
Apiil, and May of 2003 duriny the weekday morning {7:04) ta %00 AM}, weekday evening (4:00
w6k PMY, anc Sanwday midday (1 1:00 AM w 1:00 TM) peak poviods. The eriginal Tebruary
rathfic covnis were updaied at Farmstead Way m April and May 1o obtain actual traffic valumss
associazed with the Cataldo Norsery during the momning, evening, and Sawrday peak periods.
Suppiemental Satarday data was also collected at Robinson Road in late April. All data is
provided wilhin Appendic A

A Teview of the TMCs indieates thar the paak hour tor atfic on King Street, in the vieinity of
Farmstead Way, occurs Tom 7:45 to 845 AM during the weekday morning period and [rom 4:4%
tor 3:45 PM during the weekday evening perivd. Ii should be neted that the medindual peak-hour
volurres tor sach intersection were uzed to present a “worst case™ seonana.

TATONANDees W =izt TELIL TOVE Lo 5



Seasonnl Adjostment

In order wy determine the s2asonal adjustment factor. duts from nearby Massllighway permanent
count stations were analvzed. Tac dala colleeted froer these zount stations for the month of April
was overaged and commpared to the yearly average for the same locanons. The resull showed thad
average Docemnber rallic volumes are typieally lower than average vearly volumes by 6 percent.
Therefore, tae dam eallected ity April and MMay wus adjusted upwards by 4 scasonal grow.h Jactor
ol &% 1o refleet average trattic conditions.

The 2005 Exsting weekday marniag and evening and Salurday midduy peak-hour lmiie
volumes ure shown va Figuees 2 and 3.

Existiny Intersection Crash Daia

Vehele Crash information for the study area intersections was provided by the MassIDghway
Safery Management/Trattic Operations Umt, [or the periedd From January 1, 2001 fhrough
Dpeember 31, 2003, the most recent thrae-yaar perind available. The dam is summarized by
intersection, type, severity, and day of vecormenee and pregerted in Tante © on ta foliowmp page
while the raw MassHigbway data 15 provided within Appendix E.

The fraquency of crashes at the fatersection of Great Read (Raoule 2A7179) and Kmg Street
{Route 1107 will likely 26 reduced fallowmg the consruetion of the improvements proposed by
GEOD Consulting. The inlroduction ol lsft-urn phasing will reduce the mamber of [eft-turn
mosements thar eust vield to oncoming through maffic. The crdsh hislory at the intersections of
Fing Street ) Farmsicad Way anud Great Boad [ Robinson Read do not sugpest a distinct need ot
speeial design medifications to improve the satety characteristics. 1l iy likely thay some of e
crashes listed in Table 1 ogcurred at privare drivewsys in close proximiny i the ‘mieTsactions
Listed since much of the Maysl lohway crush dala 13 sorted by address.

Tublic Transportalion

The MBTIA (Massachusetts Hay Trensportation Authoriny) Commuter Rail oporabes he
Titchbure lina wiich stops in Littleton. ¢ tram stanom 15 Iocated on Toster Street near the
Route 2 underpass, which is approaimulely two miles from the projoct site. “The Pirchburg line
peavides rail sarvice fram Fitchburg through Litteton, Acton, Concurd, and other twwns bedors
terminating at Norh Station in Bostom. The travel time by comremrer raifl from Littieton to North
Station is appro’imately one hour.
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Table 1
Crash Ilata Swmmary

Crash Data Summary by Intersection

Great Boad &

Great Stevens Gregt King
Road & Street ! Road  King Steat & Straat &
Robinson  ieetinghouse & <ing  heelingnouse Farmstead
Year: Roat Raad Sitreet R W Ay
2001 4 1] 20 1 z
2002 4 2 11 3 ?
2003 2 1 11 1 0
TOTAL 10 3 42 5 4
Average:  3.33 1.00 14.00 1.67 133
Rates: 442 1.43 12.74 2.80 227
Typer .
Angle 3 0 27 i} 2
Rear- ’
Enc B 3 G 1 0 -
Hear-0n .0 0 3 0 0
Unknown 1 { 3] 1 P
TOTAL 10 3 42 5 4
Severity:
Propody
Only 8 2 26 & 4
Parsonal
Injury 2 1 12 1 4]
Hit-atid-
Run a 0 2 o] 0
Fatality O a 0 il O
Unkreown 0 ] Z iJ O
TOTAL 10 3 42 L 4
Jime of
Day:
Farn-
LR 1 1 11 1 ]
10am-
3pm 4 1 17 1 1
..‘_pm_
apm 4 o ! 2 3
Crther 1 1 7 1 1]
TOTAL 10 3 42 5 4
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FLUTURE CONDITIONS

Traffic volumes in the study area were projected to the year 2010, which reflecls o Tvu-yrar
plannimys horzon, and is eonsistent with Massachusens Fnvironmental Policy Aer (MEPA} traffic
study guidelines aven though the maflic volumes do nat exceed the threshold ur review ol traffie
impaets.  [ndependent of the proposed project, ratfic volumes an the roadway nerwork in the
vear 2010 under Ko-Build cenditions, include all existing teaffic and new waffic resulling from
bacegrommd wraffic growth,  Andiciputed sie-generated traffic volunes for development were
superimposed upan the Na-Build rraftic network to retlect the Buld conditions with the project.

BACKCGROUND TR.!;FF'IC GROWTH

Traffic arow:lk s 4 function of the expected land developmient in the immediate arva and the sor-
roending region. Several metheds can by used 1o estimate tlus growth. A proceduore frequently
cmploved estizates an annual percentage increase in frallic growlh and applies that percentage
trr all waffic volumes ander study. The drawback vo sich a procedure is that some twming vwl-
IS Iy acknally grow at either a higher o a bower tele at particular mieTscenoms.

An alternative procedure identifies the lovation and type of plarmed developmert. estimates the
allc o be generated, and assigna it to te area rozdway network. ‘Thiy procedure produces a
raove realiztic eslimate ol growth for local traffic. Hoowever, the drawhack ot this procedure 1y
that the petential growth in populadon and development external to the shdy area would not he
avcowled for in the tratfic projections,

'l provide a conservative analysts amework, both procedures were cansidered

General Backyroumnd Growth

Traffic-volume data compiled by hMasaHighwray fiom permanent counl staions and other intarim
counts were researched in order to determine (ralTie rrowth wends, It was found that waflie-
volume data was not collected consistently @ the immediate vicinily af the site and thersfore
eimilar dala {tom surouncdng towes was reviswed, It was determined thal @ I operuend
corrpounded  anrual growth Tace sbould be used 1o conservatively account for peneral
background teaffic grawth snd development by others not et idenl[ied.

T T e et a1 D1AN Lickrandzz 8



Specific Prevclopment By Others

The recenty approved study for the Orclard Square Retail Redevelopmert projecl. througa the
Littleton Planning Board, meluded a list of background projeets, LThe backoround projeers that
added tratfic to the surrvunding resdway network inchude:

»  Chchard Square Developmant — sudy prepared by GEOD Consulling
Wood and-Laurel [1ill Resdential Develaprent (Acton)  study prepared by Vienusse &
Associates, I,

+ Littleton Corporate Center  study prepared by Sasaki Associdles

»  Wostlord Technology Park West - Prase T study prepared by Rizzo Associales

The watfic volumes from cach of these developmenw were added w the general background
weffic o generste the 2010 Ny-Build traffic volums rerwarks. The supporting information for
cach project has kheen provided within Appendix B.

FUITLHRE PLANNED ROADWAY IMPROVEMENTS

The Dechard Semare Develapment proposed widening along Fo.ie 2A771Y o create exclusive
lef-wirm limes inothe vieinity of their stte, which hes east of Eobinson Road, That projeet also
propoeses modifications and widening al the intersection of King Strest / Great Road 1o mitigate
traffic impacts there.  While these improvements sl nequre [nal  permitting  with
MaysIlighway, they were inciudcd as part of the 2010 No-Build and Duild analysis conditions.

NO-BUILD TRAFEIC VOLUMES

The 2010 No-Build weekday morning and weekday evening and Salurday midday peak=hmwr
lraftie-volume nelworks were developed by applying the 2 percent per year compotnded annual
hackground traffic growth rate to the 2003 Exsbiep peak-hour traffic volunes aad adding e
traffic vohumes from the other prajects listed above. The 2010 No-Build weckduy mommal
evenine and Sawrday midday peal-hour traffic-voleme vetworks are shovwn on Tapures 4 and 5,
reapectively.

SITE-GENERATED TRAFFIC

The propesed devolopment preject conmists of 92 residential duplex uniws,  Tralliv volumes
expeoted 1o be geperated By this residential devclopment wore firecasted using the Seventh
Edition of the ITE Ty Generation nianual and relrencmg Land Use Codo (LLMZ 230
Residenlisl Comdomimums.  The projected wip generation for the proposed developmen: 1s
surmmarized i Table 2 on the followine pame wilth worksheets prosaded in Appendinc I

Ay shown im Table 2, the proposed project is expected to genarate spproximately 398 vehicle
frips or an average weskday (299 vehicles eniurng and 299 sehicles exiting), wifa 48 vehicle
trips (¥ vehicles antarmg and A0 vehicles exiting} during the weekday moming pesk huur and 37
vehicle ops (38 wehicles entering acd 1% wehicles exatmg) duting the weekday evening peak
hour,

TAST 0 T amensd T 100 T RE T rrlore= Sme q
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Table 2
TRIP-GENERATION SUMMARY FOR 92 DUPLEX UNITS?

Yehicle Trips

Wewiefay {uify 29H
Wegkday Morning:

[nerng bt

Exiting A

Toial 45
Weakday Evening:

Enering 3B

Fxiting 14

Tl 57

“Irip {romeration mannal; Séventh BEdiben; 2003 (Land Use Code 230)

SITE ACCESS

Avccss to the proposed development is planned at two localions: Fammstead Way and Bobinsun
Read. The Farmsterd Road access will ocowr as a cross-access easement over the Cataldo
MNursery sie, LThe sie paeking arca will be reconfipured W provide an ared for a mulii-approach
stop condition.  The Robinsen Foad drivewsay access is planned for the end of the cul-de-sae,
which will be widencd 1o berar aseommodate tuming buses wnd emergeney vehicles, In ordet Lo
provide a pedestian connection to Great Road the project proponent is willing to upgradﬂ
Robimsor Road 40 provide 2 2d-feot wide readway with a new sidewalle 'I'he existing 40-foot
vight-ofwway should accommuodate the Town's standar? roadway desim with closed drainage
with miner relocation of stone walls. TEC is currently investigarme the posmibility of realigmng
the Kokmzon Read approach to {sreat Koad to provide an intersection that is closer to a 90-
degree ansle.

THC teviewed the sight distance charactoristics for Farmstead Way and Robinson Road in April
2005, There is sufficient extsting sight distance to satisfy the Amercan Association of State
Highway Transportation Officeals (AASHTOY andehines for the posted specd 11 on Roules
I10and 247119, respectively.

JEIF DISTRIBUTION AND ASSHENMENT

Dirceiiomal distriouton of wips to and from the proposad develnpment i3 2 finction of population
denathies, areas of employreent, shapping opportiumtes, recreational achwty, and prevailing
traftfic comditions on area rvoadways. The develop:rent has o balaneed localion (hat shoubl
equally distoibule ops belwesn the iwo exisling roadwawvs. The directionmal diswibution of
generated wips to and from the existng roadways was denved pomanly by tevewmg the
divcctional aplit of traffic oo the side st-eets based on the raw cala [or the inlersecuons of King
Sureet { Farmstead Way and Great Road 7 Rosinson Road. Touwrney-To-Woik data from the T1S.
Census Bursau bas also been provided within Appendix D and was reviewed lor general
vontformances with the existing wevel wends. A summary of the projected wp distriburion is
provided within Table 3 on the following pape.

ToTot Deesvadann LELY L 4% Lo, L 16)



Table 3
TRIP-DISTRIBIVETICIN SUIMMARY

Direction Weekday AMPM
Roadway (TuFrom) Peak Hours
Oreyl Road (Ronte 2401199 Fasr M-18%
Crrear Koad (Route 2A:119) Wesl 32449
Eing Steet (Route 110) Wesr 344404
King Sreeer (Foute 110) Eayl 6-22%

In general, TEC expects thal approximalely 70% of the site-related tratfic will accass/egress the
gt via L inlersection of King Streer 7 Gireat Reoad en voute to Route 110 or 119 woestbound
andior the Interstate 495 interchangs. A graphical illugiralion ol the cstimated weekday morning,
weelday evening, and Sulurday midday wrip distribution i= provided wathm Fignres- & through 8,
regpeclively. The 2010 Thaild traffic volume netwvorks (a sum of backeround tralfic und new trips
associated witl: the development) are shown gruphivally within Figures 9 and 1.
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TRAFFIC OPERATIONS ANALYSIS

Measuring existing und Luture traffic volurres quantifics raflic How within the study area. To
azsgss rality of flow, roadway capacily and vehicle queus malvies woere conducted under
Existicg. Ne-Buid, and Build trattic-valume condrions. Capasily analyzer prowide ar indiea-
tien of hivw well the readway facihnes serve the raffic demands plaged upon them, with vehizle
(ueae analyses providing a sccondary measurs of the operationa! characwristics of an imtersea-
rion o seetion of roadway under study.

METHODOLOGY

Levels of Service

A primary result of capacity anulyses is the assignment of level ol survice to waffie fasilices
under various trafMic-flow conditions.'! The concept of level of service is definec as a fualilative
measure deseribing operational conditiony within a traffic stream and teir perception by marar-
18ty andior passengers. A lovel-ofservice definition provides un index to quahny of taffic How
i terms of such [aciors 25 speed, travel tine, tieedom Lo maneuvet, raffic intcrruptions, com
fort, convenicnes, and safety.

Six levels of servioe ure defined for ezeh type of facility. They are given lnier designations from
Ato b, wath level-of-service (LOS) A representing the hest opurating conditions and TOS F ren-
resentiap the worst,

sce the level of service of « trallic Ecility {s a funeton of the 1raflic ows placed vpen 34, such

a favility may operate at a wide range of levels of service, dependiag om the time of day, duy of
week, or period of vear,

Unsienalized Tulersections

The wix lovels of service for unsignalized intersections tay be describud as follows:

# L0054 represents a condition wath little or no ventrol delay to tinor seet maffic,

“Lhe caperily unslyziz methadology is based un the enncoprs and peocedures prescoted in e Mipflway Cegercity
Muarzal 2000 Transpartation. Research Buurd; Waskington, DU; 2000,
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»  LO8 B represents ¢ cundition with short contral delayvs to munor street tratiic.
s LOS Crepresents 2 condition with average control delays to minor street trafllc,
s LOS D represents a condition with long conteol dulays te minor streer traffic.

o LONE repeesents vperating conditions ar ot near capacily level, with very lang conroel
Jdelays o minor street waffic.

= LON F opresents ¢ vondition where minor streut demand volume exceeds capacity of an
approach lupe, with long conmal dulays resulting. This may he a resull of very high
through traffic on the major street even with low volwne om the side street

Jhe levels of service of unsignalivel interscctions are detarmined by asplication of a procedure
described in the 2000 Highway Capacity Mannal, Level of service is messured n termis of aver-
age conirel delay. Matheratically, control delay is 2 Function of the eapacity and degrer of samu-
ration of the lane group amdior approach under study and is & quanlifcation of motorist deay
associated with trattic control devices such as tzeflic signals and STOF sms. Conirol dulay
includes the atfects of initial deceleralion dalay approashing a STOP sigm, siopped delay, quens
move-up time, and [mal acceleration delay from a stopped condition. Defmitions far level of
service ul unsignalized inrersections are also given in tae 2000 Hichway Capacity Meomal 2000,
Table 5 summanzes the relalivnship between level of servics and average vonmol delay.

Tahle 5
LEVFEL-OF-SERVICTE CRITFRIA FOR
LUNSIGNALIZED INTEESECTIONS

Average Comrrol 1clay
Luwvel of Service _ {seconds par vehicle)

< 104)
101w 50
{51t 2500
25 1twdsd]
351 toS0L0

=50

Pl Byl v B

“Source:  Hipfway Capucity el 2000
Transparladon Eesearch Board;
Washinglon, T 2000; page 17-2.

Signalized Iniersections

The six levels af service for siymalized inlersections may be described uy [ollows:

+  LOS A describes operations with very low comirol delay; most vehizes do not stop at all.

*  LOS It describes opyralivns with relatvely low control Jelay, However, more vehicles

stop than LOS A

T IU I s e T 1 TAL F il der 12



* L05 C describes operations with aigher cuntrol delays.  Individual vyele failures may
begin to wppear. The nurber of vehicles stapping is significant er this love?, althoagh
many St pass tiwough the intersecrion without stopping.

*  LOS 7 deseribes operarions with conrel delay in the range where the influenge of con-
seetion hecomes more noticeable. Many velugls stop and mdividual cyele failures arc
noticeable.

* LOS F deseribes operalions with high control Jeluy valaes. ndividual vyvele failures ure
frequent cocamences.

* 05 [ Cescribes operations with high control delsy values that oftcn oscur with overs
saturation.  Poor vehicle propressior and long evele lensths may alse be major
contribuling causes ta such dejay levels,

Levels of serviee for sipnalized intersections sz calsulared using the vperational anabysis meth-
odology of the 2000 Flighway Capacity Mammal, This method ussesses the cffects ol signal type,
nmirg, phasing, and progression; vehiale mix; and geomemes on delay. Level-oftservice dosiu-
nations are based on the criterion of eenfrel or signal dolay per vehicle. Cortral ur signal delay
can by Telated to énver discemfort, frustration, and fiel consuTeption, amd includes initial decel-
wration deay approaching the waffie signal, queve move-up time, slopped delay and fing! aceel-
erabion delay. Tuble 6 sunmarizes the relutionship belwoen level of service sl control delay.
1he tabulated zontral delay srierion may be applied in assigning level-ol-scrvize dasighations to
individual lanc groups, w individual inlrsection approaches, or Lo entire inersections. -

Table 6
TEVEL-OF-SEFRVICE CRITERIA
FOR SIGNALIZED INTERSFECTIONS ©

Contral {Signal) Delay per Vehicle

Level of Scrvice {Sceonds)
A =10.0
B 1G.1 to 20.0
C 201t 3500
T3 35 1t0 55.0
E 53,1 to 30.0
F BT

Soure: Highway Capacity Manwal 2000, Travspartation Rescarch Nivand:
Weshingrona, PC; 000, page 162,

ANALYSIS RESILTS

Level-of-service amalyses were conducted for 2005 Exisling, 2010 No-Build, and 2010 Build
conufitions for the intersvetions within the stidy arca. The tesults of the unsignalized and sig-
nalized mtersection capacity analysis are summarized in Tables 7 and B, respectively. The
capacily analysis worlshezets are provided in Appendix E.
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Table 7
UNSIGNALIZED INTERSECTION CAPACTTY ANALYSRIS SUMMARY
Masignaliswd kierseccor’ MG Exijrng 2010 Mip-Hni d _ A4 Tl
Cnlical WovesikmlPeas Hour Derwod®  Delay” LS Dogucd Neloy LOS Demaned Do L3S
King Strest ar Farme tead Way:
Al mavementr fFom Farmaread Way:
Wevkday Wntnmz - 224 N 1a 45 %5 = 2z i) F
Weskdar Sveomy 52 M3 0 52 ] B G 916 F
Sat-day Midday it 167 L M9 T o RS Tul L
KIng Street at Meelinphause Rand:
Al mavemiann frum Afoenreioune o
Weekday Maming 0 12,5 E 0 15W o 14 . C
Wookday tvening, 171 n: m L5 34 It e 158 B
Sularcay Midday - - - -
Creat Roud ul Stevens Styect /
ATertinohouse Road:
Riglre tuwems imprementy B S sews Sreepe™s
Weraday Mommyg 41,8 AT h E R 483 F 47H S F
Wieakdoy Dvening 392 2001 < a1 Lz 1 F TH 110 3
Sanurtday Midday - - . . - . - -
Creal Hoad at Rahinson Royd;
Al wovemenis [roa Rodteson Rogds
Weskday Mormmg e 114 i 17 145 L =3 i B I
Weekiduy Ereming 12 A L CI11 0%z F 2% GES I
Sariiaz Middiy i 224 c 1o 1: .1 L 3T 44 E
AN megvamenss o Semk Sig Dive:
Weockday Worning 1= L0 T k: BT F z 441 E
Weekday Lyvenng R K T 2 18 % I 24 21z F
Solumay Misday g4 HEY Y& 2113 F 84 Sd0R F

MJemrand wowsicles per aor,
]’L"l.'la].f 1 FECANCS

B sal-noacmiing. .
*+ The umsigralized nperatiuce £0nat refest gans o el b Lhe eeyacent waffic steral; Uersotors, the rasults ac: siizally senservative

Tablc &
SIGNALTZED INTERSECTION CAPACITY ANALYSIS SUMMARY

Orverall Weenfg - Sizeeilied Lismsaoniors . IN0A T op L 2010 %o Ridl) . 200 R
_ I'zak He.r WO Delp®  LONT W Dy LOY W Delay 1405
Foag Sereer 20 Oreat Boad.
Wetheday Mumming K1 w7 N 1.27 UETE) ¥ T 1035 F
CWeekday Evimma a7 Ak & o L1 T E l..2 a1l b

"Valome-ma-canacity mulia.
bDr:la.}r Lo &Gemels.
"Level of service.

Summary of Amalvses

Hused on the above unalyses, there will be u minor fnarease w delay between the 2010 Na-Build
and Rinld conditions for vehicles exiting Srom Farmstead Way and Robinson Road. Rased un
Table 7, wie expect an incroase of approxirgartcly 34 seconds of inersection deltay at 1he end of
Farmstzad Read dunng the moming peak hour. During olher peak hours, the inerease in delay
on public reads 15 expeated to be less than 18 sceonds. Fuven if the [oft g volunes are
redused by 30%, tho delays for exiting lefl woms will still b depraded due to the hiph volume of
traffic along cach primary rosdway (King Smeet or Great Road). The volume of traffic GRItIng
from Farmslead Way and Robinson Foad dous not wamaat the introduction of separaled exiting
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e lanes since each moverment is Tass thag 33 vehic'os per hour during each of the peak hours
sted:ed. Even if widined, the lcft-tum moverment would conlinue to operaty gt LOS during those
vrifical peak periods listed in Table 7. :

In gomiparizon to expected local and regional growth associated with olher projects, e volyms
of traffic miroduced by this resideniial development prajoct s not lane enough to make a
noticealie impact on T.0S at any af the other intersections includsd in the study area.  The
Planned fmprovements st the intersection of Rimp Sueet/Great Road, a5 proposed ber GEOD
Consulting. will provide addrional vapacty tor euch approacy to the intersertion. As mentoned
Freviausly, tacse improvenvats were asswmed for King Street/Gresl Road undec the 2010 No-
Build and Build analvsis scenanos. The delay iceurred by drivers due to addidonal traftic Jom
thw Village o the Commen develupment will be unnaticedhe at this srgnalized interscelion,

CONCLUSION

The traffic enerated by the rropased resilential develuvpment will likely be noticud by residents
along Farmstead Way and Robinson Road since there 15 little tratlic on these sublic roads oday.
Fatmstead Way is currently dusigned to Town standards and Robinsen Foal will he
reconstracted o secomodats the l'own’s standard roadway desipm, Ineludicy 4 new sidewalk,
The cul-de-sae at the end oF Kobinson REoad will be widened to acesmmodate 2 hrene school
hus shontd the school system decide ro turn onto Rohinson Road 4n the fiture. There will h:
nerenses in intersection delay ar the end of Farmscead Way and Rebinson Roud Juring cach peil
hour with negligible irercases at atier irterseetions. The volome of traffic exitng from
Farmstead Way and Robinson Road wili centime (o ba constdered ¢ low-volume side street and
does not warrant widening te ucoommodate separated tum lanes. With the proaosed upgrade o
Robinsen Road, the iraffic from the proposed 92 remdeontial duplex units can e sately
accomumnodated within the suiro unding roadway network.
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Traffic Study Appendix B

Nearby Projects ~ I'raffic Information for No-Build Condition
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Traffic Study Appendix C

Regional Seasonal and Annual Adjustment Data
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Traffic Studv Appendix D

Site Trip Generation and Distribution
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TH8/2005

f’*»__ff‘-«L

BERignt + 5 e WBLL S WBR

Analyeis Pering (min)

NET “NBR. "SBL: * §BT - lpd tlhads L o L i

Lane Configurations b [ K]
Sign Control ©Stop Fres Free
Grade 0% 0% ¢4
Volume {wehft) - - 7 2 T4 a4 3417
Feak Hour Factor 058 058 081 081 0BY 087
Houily flow rate {vah) 12 & 786 g 5 392
Pedectrians
Lane Width [} ,
Walking Speed (fts)
Percent Blockage
Right turn flareg {veh)
Median kype .- Nong
Median slorage vah)
Upstream signal (#) .
pX, platoon uablogke:
vC, conflicting wolume 1201 800 B4 -
wC1, stage 1 confval
vC2, stage 2 conf val T
wCu, unblocked vol 1201  BOO 824
tC,singlefs) = . - B85 63 4.1
e, 2 slage ()
tF (s} - .. . 36 24 2.2
pO guels frea 9% a4 e 59
ch capacity {veh/h)- 186 -- 372 B24 . .
BEan, Lans# ©° 7. T WBHINB 1 TSR D B IR ey T T
Yolume Toal - - . 16 BO4 387 '
Volurme Lett 12 n 5
Volume Right 48 0
cSH 219 1700 824
Volume to Capacity . 007 047 001 -
Cueue Langth 95t [t} 5] { 0
Control Delay(s) ~ 228 00 02
Lans LGS C A
Approach Delay (s) "2ZZE 000 0.2
Approach LOS o
BRREction Sumnriary v i N Ly | -
Avarage Delay . 0.4
Intarsection Capacity WHilization 48.6% ICU Laval of Service
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Mevement - *---.% "< EBL.° EBT-EBR-"WBL WEBT WBR : NBL " NBT -'NBR Y SBL-. 58T “SBR
Lane Configu-ations i Y Fary a1 8

Sign Contrel Free Free Slop Ltop

Grade 0% 0% 0% G
Yalume {vekh) 4 B95 14 2 408 0 2 0 7 0 -0 5
Peak Hour Factor Q98 085 095 082 032 0422 075 475 075 050 50 0.50
Hourly flow rate [vpb) & 932 15 Z 498 0 3 i] Y ] 0 12
Pedestrizns

Lare Width {It}

Walkirg Speed (fis)

Parcent Blockage

Right *urn fare fveh)

Wedian type Mone Mome
Median storage ven)

Upstream signal {ff) 1261 _

pX, platoan unblacked 07e g8 078 Q78 AFTsE 076

v, eorflicting valurne 498 a47 1462 1450 G40 1460 458 408
w1, sftage 1 conf vol

viC3, stzge 2 conf vl .

VT, Lrilocked vnl 408 8930 B0 1894 920 1506 1604 438

- 1T single (s) 4.1 4.1 7.4 6.5 B2 7.1 85  f/.2

2, 2 stage (8) )

t (s) 2.0 2.2 35 40 33 35 40 33

T pl queue frac % 130 100 G5 100 ag 10 <560 54

cl capacify (vehih) - 9072 548 63 81 23 62 B0 577
Directicn, Lane # ' EB 1T WB YV NE 4 8B 1577 e b AR L et ey T
Vaolume Tolal 851 504 12 12

Valurne Left 4 p 3 0

Valume Righy 15 Y] g 12

cSH 1072 548 151 577

Veofume to Capecity 002> 0400 008 002

Queve Lengtn S5th (fH) o 0 B 2

Coniral Delay (s} .1 &t 30D 114

Lane LOS A A ] B

Approach Delay {a) {1 d: 20 1.4

Apuroach LOS LJ B

Intérsection Summary i ]
Average Delay 0.5

lnweraection Capacity Utilization f0.7% ICU Level af Scrvics B
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2005 Existing AM Peak Hour FIAL12005
O T T S N S S N

Movement:. /.0« EBL- " EBT. "EBRT WBL WET WBR. “NBL ' NBT--NBR"  ‘$BL* 8T SRH

Lene Carfigurations A 4 ol 44 -

Slgn Cantral Slop - Stop . “Free . Fee

Grace 0% 0% 0% 0%

Volurne {veh/h) i 0 0 T, .1 BT 7 784 . 0 0 M9 2

Feak Hour Factor 082 082 092 G789 Q79 079 08S Q05 OO5 0&2 (92 009

Haurly flow rata [vph (L e e 1 ¥ T 85 B 0 78 2

Pedestrians '

Lane Witlth {ft)

Wa'king Speed (fu's)

Percent Blockage

Right turn fiare {veh) .

Median type Nene Mone '

Median storage veh)

Upstream sgnal (f8) . . . I 633

p, plateonunblocked 095 096 085 098 0945 095

v, conflicting volume . 847 4220 {91 1030 1222 413 332" B25

vCT, stage 1 conf vol

w2, slaga 2 confval o o : o

vzl unbinecsed val 7059 1188 191 BB 1188 346 382 776

1, single {s) 75 -85 B85 - 75 B5 585 A9 4.1

'L, 2 stage (5) ) .

tF {=} 35 ' 40 33 35 40 33 2.2 22

ph queue free % 100 150 100 og x| a8 a9 100

M capacity [vehh) 230 - 178 818 192 . 178 624 1181 . 808

[}j.’-écﬁﬁn': Lang g5 el 1‘_:_’1;&.15':1'__-'. NB'LNB & '-'«\'SEE"’T-?'f?'SE_:z.':Ir::'.;:-':’-'?*?:i':.'ﬁ':;""*'-' wp o ‘..-:-__;_:-_; T RIT

Valurns Total 0 B0 282 550 253 129 -

Valume Left - 0 1 7 i) 0 0

Volurne Right 0 77 9.0 2

¢3H 1700 644 1181 1700 1700 1700

Volume to Capacity Qo% 012z 001 D3AZ 05 008

Queys Length 55th (1) g 11 g ¥ ¢ 0

Contral Delay (s) 0o 120 03 - L aqd 4 34]

Lang LDS A B A

Approach Celay {s) .00 120 0.1 0.

Appreach LOS A B

Intergection Summary 7 =0 TaT T T L L EE T T

Average Delgsy 0.8

Intersection Capacity Utilization 36.6% ICU Level of Service . A

Analysis Pesicd {min)
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GF| Partrership 408 Development
20045 Existing AM Peak Hour
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PIGALS

Aoy AN

brere

mﬁﬁt_}":'}{»?‘-?. S L L EBL Y EBTYY EBR- WAL WEBT. CWBR U -NBL ™ NBT.  NBR -8SBL . 88T SBR
Lane Configurations i g 4 ¥ Fi if

Sign Control Frea Free : Etap Stop

Grads 0% J% 0% 0%
Yolume {veh'h} o 580 0 o 356 S0 5 a 332 0 o ]
Peak Hodr Factar 081 4987 091 083 083 08 0485 085 085 082 (B2 (82
Haurly flow rate (wph) 0 &37 0 0 431 . &r B o 391 g i g
Fedeastrians

Lane Width {ff)

Walking Spead (ft'=}

Percent Blockage

Right turs flare (vah) -

Median type Mone More -
Median etorage veh)

Upstream signal (1) 7458

pX, plataon unblocked

vC, eanflziing volume 439 637 1069 1136  B3I7 1268 1089 431
v, sfage 1 cant val

CWC2, stage 2 conf wal - . '
viCu, unblocked vol 494 E37 1068 1136 637 1260 4089 43

- 2, single () - 4.1 &1 71 65 6.2 7.4 E.5 8.2
tC, 2 stage {&)

- tF {8} 22 2.2 3.5.-40 83 35 40 33
pO queve free % . 103 130 a7 a5 13 10 03 100
cM capacity (wshh) 1073 B3V _ 198 202 47T 25 M B24
W.—"_Eéﬁéﬁ#":"{- CEUEBATWE I IWEB B NE e, U e A D e Ry R N e T
Valume Tedal 837 431 67 406
Valume Left o 0 0 5
Volumea Right . Cr b 67 3™
cSH 1073 1700 1700 496
Volume Lo Capacity Q.03 025 004 (.82
Queue Length &5th () i 4] U159
Contol Delay (s) 43 00 - ab 375
Lane LOS E
Apphroach Delay (s) 3 0.0 37.8
Approach LOES E
Average Delay 1.0
intersection Capacity Uiliza'ion 57.8% G Level of Service B
Analysis Perad (min) 13
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GF! Partnership 408 Development 3: Great Road (2A-119) & King Street (110

2005 Existing AM Peak Hour 7i1912008
O I 2l NI N BN I

Msemertt ; © )5 1 EBLY Y EBT-UEBRCWBL TWET, WBR ~NEL: #NBT ¢ NBR. SEL * $BT.  8BR

Lane Configuratons L] B ® o 4 'y

ldeal Flow (vphpl) - 1900 1800 1800 1800° 1900 1900 4900 1800 18CC 1800 4900 1900

Total Lost time (5} 400 40 d0 40 4.0 4.0

Lane Ltil, Factor . BT I W v i ©1.00 1.00 L D85 N (2 L

Frt 100 088 100 0.8 1.00 0.95

Fit Protected . 085 400 . 085 100 - 0.89 _ .98

Satd. Flow (prot) 1770 1818 1719 1797 3494 3354

Fit Permitted - 048 1.00 016 1.00 0.71 073

Satd, Flow (perm} £48 1818 282 1797 2804 2458

Volume {vph) 334 B27. 100 104 354 | 12 143  auz 1 69 189 130

Pealchour factor, PHF - 091 081 091 077 077 077 088 0.8 Q.86 080 29 0.89

Ad]. Flow fuphy) . SB700 578 110, 135 230 .18 166 - 497 1 78. 190 14B

RTOR Reduction {vph} o7 8 { 2 1] { 4] ] J 81 K
LaﬂeGr_ﬂupruw{vph] 387 G682 . - D . 138 344 & - 0 . B58 l}-_ 0 333 ]

Heavy Wehicles (%) 2% 2% 2% 5% 5% 5% 2% 2% 2% 1% 1% 1%,
Turn Type - Perm . Parm . _ Perm . - - Pemm _ '
Frotected Phases 4 B 3 5
Permited Phases 4 : 5 : 2 , ' 5

ACtueted Green, G {s} 410 410 410 410 39.0 33.0
Effeclive Green. g fsh 420 425 420 420 Y- 1 i) ' 40.0
Actuated 9/C Ratio 047 047 . 047 0.47 0.44 _ 044
Clegrance Time (s). © © 50 - 8.0 ' 50 . .50 - ] 50 T BD
Wahicle Exfension {5) 3.0 3.1 : 3.0 3.0 3.0 3.0

Lane Grp Cap (vph} . 396 - 848 S1az o83 13 1093

v/3 Ratio Prot 0.58 019

v/s Ratio-Parm =~ . 043 | - cha8 o - c0.26 T 0T

vie Ratio 083 0ED 02 041 R 4 X ’ EI.SL'_J
Uniform Delay, d1 228 205 240 158 ’ . 18.8 ,' 16.1
Pregrassion Factor 1.00  1.00 100 1.00 1.00 1.0
Ineremental Defay, d2 - 27.4 56 £4.5 3.3 23 _ 0.7

Delay (3} 4848 2640 1085 162 211 16.8

Leval of Servica - D C F B - G B
Approach Delay {s) 34.3 42.1 211 16.8
Approach LOS - : c on . R B
Birsection Summady T ik T R R LT e ey e SR S ST e
HCM Average Contro! Dalay . 2897 HCM Level of Service C

HOM Volume 1o Capacivy ratip 0.81

Acluated Cycie Lergth (s) 800 Sum of lgst lime {s} B.0

Intersection Capacity Utilizetion 7OE% ICL Level of Senvics c

Analysis Period {min) 15 ' '

¢ Critical Lane Group

HCM Signaized Inferzection Cepacity Analysis Synchro & Repart
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2008 Existing AM Pcak Haour 71972005
A ey AN b 2 M S

Ei&Groip -~ - - - - EBL- EBT* EBR-WEL ~WBT' WBR .. NBL - 'NBT * NBR - 8BL * §AT - 8BR

Lane Configurations b y 8 X S It i

ldeal Flow {wphpl) 16900 1900 19G00 1900 1900 1900 1800 1900 1900 <900 1900 1800

Storage Langth (it 500 0 280 a 0 a o 0

Storage Lanes 1 0 1 L 4! o ]

Toial Lost Timea (g) 4.0 4.0 40 40 40 40 41 40 440 44 44 40

L eading Detectar {ft) 50 50 &0 50 0 &0 &0 50 -

Tralling Detector {ft} n 0 0 i | 0 H 1]

Tuming Speec {mph) 15 12 15 3 15 3] 18 12

Lane Ut Factor A0 00 100 100 100 100 085 005 CBsF DBE L85 045

Frt 0.978 0.683 Ga4T

Fit Pretectad a.as50 2,950 0.938 009514

Satd. Flow {prot} 1770 1878 0 1719 1797 Q 4 34e7 D 0 3354 C

Flt Parmilled 0.455 Q.1 56 0.vo8 0.728

Satd. Flow {perin) 348 1878 o 282 197 a 0 2508 ¥ 0 2457 0

Right Turn en Red Yes Yas Yes Yes

Satd. Flow (RTOR) - 4 146

Headway Factor .00 4.00 100 106 100 100 100 100 .00 1C0 180 1.40

Link Spesd {mpah) 38 35 a0 30

Link Distance (f) 2308 74D 1114 633

Travel Time (s} 460 14.6 . 253 . 4.4

Valurma (ephl 834 B2T 100 104 Zbd 12 =43 422 1 €3 188 130

FPeak Hour Factor 0.84 081 081 C77 077 47T 0826 086 - 0.86 ORI 085 089

Hearey Vekiclos (%) 2% 2% 2% 5% 8% H% 0 2% 2% 2% 1% 1% 1%

Ad . Flow {wph) 37 87 M0 138 330 18 166 451 1 78 180 146

Lane Group Flow fvph) 367 &8% 0O 135 46 0 0 658 o o a4 {

Tum Type Perm Parm Perm ' Ferm

Protected Phases -4 . ) 8 2 &

Fermitted Phases -4 4 2 G

Letector Phases 4 4 ' g B 2 2 E 6

Minimum Lnitia! {s) €0 &0 60 B0 i 6.0 6.0 &0

Minimum Spdt (s) M4 t1c Mo 110 1.0 1.0 10 110

Total Split {s) 450 ARG o &S50 460 O 440 440 00 M0 440 |

Total Split (S} B1A% 511%  O.0% 514% $M1% O0% 408% 489% Q0% 48.58% 4858% O0%

Yellow Timez (s} 4.0 4.0 4.0 4.0 4.0 40 4.0 4.0

All-Red Time (s) 1.4 10 1.0 1.0 1.0 1.0 1.0 1.0

Leadag

Lead-Lag Oatimize?

Recall Mode Mens Mone Mone MNone hax Max Max  Max

vic Ratia 083 082 102 24 {0.99 033

Control Defay 555 281 1142 173 214 1.3

Quewe Delay 0.4 it 0.0 0.0 0. C.0

Total Dslay 555 294 114.2 17.5 z18 11.3

Queawss Length S0t (ft) 489 314 -f3 124 143 45

Queus Length 85t (ft)  #372 #1485 #1657 158 1587 &1

Irternal Lirk Cist (ft) 2274 GES 1034 ha3

Turh Bay Lencek i) o000 250

Basa Capagity {vph) 386 BoA 132 41 1114 1173

Starwaiion Cap Feducin 0 | ] 0 O 0

Spillback Cep Feducin 0 ] 0 0 ) 0

Lanes, Volumas, Tmings
TATD121 TechiSyncher 2005 EX Al syT
Trarsportation Enginaarng + Construction

Synchro 6 Report



GFl Partnership 40B Davelopment 9. Great Read (2A-119) & King Slreet (110)
2003 Existing AM Pask Hour 7182005

e R T VD W R

Lane Grolip: 2" &0 ggi; + EBT. .FBR WBL WBT “WBR .. NBL - 'NBT . NBR - CSBL™.8BT L SER
StnrageCapF!educuj."_ - o . -0 o R T g
Reduced vie Ratip 083 080 1.02 D4t 0.58 0.35
Intersection Sumrriary: " AR LT e e SRR SRR e s T
Area Type; Other
CycleLength:g0 - ..~
Actuatad Cycle Length: &0
Natural Cyele: 40 - . :
Contral Type: Actuated-Unconrdinated
= Valume excesds capacity, queue is thaoredically infirite,

Queus shown is maximum after twe cycles,
# 98 percentile volume excesds capacity,.queus may be longer,

Quate shown iz maximum sfter fwe cycles,

o

Spiits and Pnases: 5 Great Rozd {2A-118} & King Street (110)

T o
i o STy S TR

T A A T e
ot T -Fu.fﬁ-.&s-.i?:i.-u. i

LT e SN IO O I i g REE T

l-anes, Volumes, Timings Synchro § Report

TATO12 \TeohSynchm 2005 £ Al.s YT
Transportarion Engineering + Construction



Map - GF! Parinership 40B Develogment
_‘i_’o]umes

7/19,2005

|

GF| Partharship 408 Development 2005 Existing PM Feak Hour

TATO1 21T ech\Synchral2005 EX PM.oy7



GFI Partnership 408 Development
2005 Existing PM Peak Hour

3: Farmstead Way & King Street (1 109

7/19/2005

-3BL " GET © DL L e L e e T

B T PR b e T
T AL P =0

2T RV

Moverient” " i B WBR Y NBT *"NBR. - " BE
Lane Configurations L b q
Sign Contral - - Stop Free Free .
Grade 3% 0% 0%
Volume [veh/h) o2 G 585, 19, 5 713
Feax Hovr Factor 058 058 084 094 084 084
Hously flow rate (vphy . © .34 . 17 801 20 & 7RG
Pedasitians
Lane Width (i)
Walking Speed {fvs)
Parcent Blockage
Right turn flare (veh)
Median typa " Mone
Median storage veh)
Upstream signal (i)
pX, platoon unblocked
vC, conflicting volure 1382 611 621
wG1, stage 1 conf val
vC2, stage 2 conf vol -
vCu, ubigcked vol 138z 611 821
tCosigle(s) . - . B4 B2 4.1
2, 2 stage {s)
tFis) - . - © - 35 33 22
PO gueue fres % T8 a7 Qg
cM capacity (vehih) .- <58 457 ©BE4
Direciicn, Lare # ., WE 1, NB 17 B 58 w3 ity ainin
Volyme Tatal | 52 821 - 75
Yolume Left - 34 3 8
Valume Richt - i 20 0
c3H 206 1700 254
Volure fo Capacity ~  0.25  0.37  0.01
Queue Length 95th (1) 24 0 0
Control Delay () 283 .00 g2
Lane LOS W] A
Approach Delay (2} 283 0.0 0.2
Approach LDS ]
Intersection Slrmary - )
Average Delay 11
Intersection Capacity Utiization - 52.3% ICU Level of Service

15

Analysis Period {min}

HCM Unsiagnalized Intersastion Capacity Analysis
TATO 214 TechSynchrol2005 EX PhYay?
Transportatior Enginesring + Canstruction

Synchro 8 Report



Gt Partnership 408 Devslopment 7. Great Road (24-119) & Rabinson Road
2005 Existing P Paak Hour £/ 9/2005
AN o r v AN N4
Movement - - i EBL:. EBT EBR.- WBL-“WET WBR “NBL .- NBT--NBR SBL: \8BT "’ SER
Lang Configuratiars ¥: Fi 8 Fucy B
Sign Control Fres : Free Stop . Stop
Grade Q% 0% Q% 0%
Valume {wehih) F Y1 13 2 mE2 ] g J " B 2 o B
Fogik Howr Fector 093 093 083 098 095 0% Q71 071 07 Q087 087 087
Hourly flow rate (vph) £ 70 14 21033 5 18 o i 3.0 L2
Pedesirizns

Lane Width (ft)
Walking Speed (ft!s}
Fercent Blockage
Right turn flare {veh)

Median typs _ Mane None
Median storage veh)

Lipstream signal {ft) 1261

X, platoun unblocked

vC, corflicting velume 1039 734 1782 1785 727 1794 1790 1038

v(:1, stage 1 canf vol
viZ2, stage 2 conf vol

wu, urslocked voi 1038 734 1792 1VES  F27 1794 1790 1034
tC, sirgle (s} 4.1 -0 | - 7. 6.5 g2 71 3. 6.2
1, 2 stage {s) _ :

sy 22 - 22 _ 35 40 33 35 40 33
0 queus free S g0 100 . Ta 100 oz 85 190 oy
o capacity (weh/h) .BT% _ 875 g1 - 81 az7 51 B1 284
Direition, Lane & 221 77 EB 1Y wWR 1 NB1. 8B 1 S D R R T B S IR D i i
Vilume Total 742 1044 24 12

Volume Left : 3 2 13 &

Volume Right 14 5 11 a

o3H Y3 87 102 14B

Velums to Capacity a0t o 023 008

Queue Length 95th (f) 1 G 21 i

Contral Delay {€) 0.3 9.1 508 314

Lane LAOS A A F (B

Approech Delay (5] 0.3 a1 5shE 34

Appraach LS = G

Intersection Summary. [0 T T o pee Lo ET T ey
Average Delay 1.0

Intersection Capacity |iization B3.7V% 1L Lavel of Service B
Arlysis Pesing {mind 12

HCM Unsignaiized Inlersection Capagity Analye s Synzhio & Report

TATUMZ9\Tec Synehran2005 Ex PM . ey?
Transporation Enginearing + Construction



GFl| Partnership 40B Development 10: Meetinghouse & King Street (110)

2005 Existing PM Peak Hour 7202005
T T e T U R S S R

MEmienr 0 ERESEBT CEBR T WBLT WEBT “WEBR . NBL- - HBT:: NEBR™'SBL I BT SBR

Lane Canfiguratiors =N o d 44 TN

Bign Contral Siop - . Stop _ .. Free Free .

Grade 0% 0% 0% 0%

Voluma{vehh} . . 0 - D" 3 5 0 10% 0 449 @ 0 788 1

Peak Hour Factor Q82 002 082 083 093 083 082 082 082 087 087 087

Hourly flow rate {vph) ¢ a4 . 3 5 a -117 0 843 - 0O 0 @8 1

Fedestrianz

Lane Width (ft)

Watking Speed (fV's)

Percant Blockage , : .

Rigint turn flare fveh) 2

Median typs . " None None

Median storage veh)

Upstream slgnal {fth . Coo e A3 .

X4 platoon unblocked 089 0w 083% 098 0499 0,68

ve, conflicting volume 1239 1454 453 1004 1454 274 907 L B4E.

vG1, stage 1 conf vol

vC2Z, stage 2 conf vol S o ST ST

vy, unblogked val 1220 1447 453 592 1448 253 907 g34d

2, slngle (s} - T3 65 B8 75 BE  BA 41 .7 © 4.9

o, 2 stage (5) : _

tFis}. - . -.35 .40 2E a5 40 33 22 - 1 po

p0 queue free % 00 100 93 g7 100 B4 100 ' 160

oM capacity {veh/n) . -~ 111 12¢ 554 198 - 130 T4t : ¥s2. S <

EROREEGG Lane #°2"% VEB Y AWB T NR TS NB 2 SB 1F LS 2 10T LI B Vi .

Voiume Total . . 3 123 183 385 . @04 . 30y - - - .

Volume Left - _ 0 "5 ] g 0 i

Volume Right. . - 3 117 o 0 Q1

cSH A54 FIs 732 170 1700 1700

Volume to Capacity 001 D16 0400 029 038 018

Queue Langth 8%:h () 0 14 o 0 C b

Control Dalay (s) -~ 115 113 40 - 00 00 - 00

Lane LOS E 8

Approach Delay (s} - 115 113 . 0.0 Q.0

Approach LOS B B

Average Delay 0.9

Intersection Cepacity Utlization 32.8% . ICU Level of 3ervice - A
Analysis Period (min) it
HCM Unsignalized Intersection Capacily Analysis Synehra § Report

TG RN a4 SygieelbR)s &ar@trLsyion



GF| Partnership 40B Development
2005 Existing PM Paak Hour

11: Great Road {2A-119) & Meetinghouse Rd

70952005

G T o N R T R
Mdvervent'> © " - 'EBL 'EBT EBR “WBL' WBT ' WBR “NBL - NET:" NBR - SBL ./SBT . SBR
Lane Configurations 4 4 d i F
Sign Contral Free el Stop Slop
Grade &% L (% 0%
WYolume {veh/h) G 386 - O G &1 141 8 g 232 5 0 0
Peak Hour Factor 030 088 088 0.97 0DS7 057 078 oy 08 D92 (82 042
Hourly flow rate (vph) { 439 0 0 898 145 10 . 8 374 g a 0
FPedasiriang
Lana Width {ft)
Walking Spaed (&/5)
Percent Blockage
Right turn flare {veh) 2
Median type MNone MNene
Median storage ven)
Upsirsam signal {ft) 744
PX, platoon unblocked
v, conflicting volume <043 439 1337 1482 436 1528 1337 898
viZ1, stage 1 conf vol
vii?, slage 2 cond vol
¥CU, urblocked vol 43 438 Td3Y 144z 435 1828 1337 el
tC. single {51 4.1 4.1 1 7 835 5.2 7.1 G.5 6.3
tC, 2 stage {s) : '

- tF (s} . _ 2.2 22 is5 . 4.0 33 35 40 33
PO queue frae % 100 100 &2 94 41 100 100 100
oM capacity (veh/h) B71 127 _ 131 126 (/20 i6 153 338
Blchon; Lana i -7 BB 17 WB 1T WEBZUNE 10008000 Tl et s s o AR S
Volume Tatal 438 898 145 342
Yolume Lef o ¢ 0 10
Volume Right | U 145 374
cSH 871 1¥U0 1700 BAD
Volume to Capacity 000 052 009 060
Queue Length 95th (f) 4] o - o o1
Contral Deley (=) 0.0 0.4 0.2 201
Lane LOS &

Approach Delay {s) Q.0 .0 200

Approgch LOS c

EEACHnR Summiary - 30 1 R

Avergge Delay 4.7

Intersection Capacity Utdization 55.8% ICU Level of Service B
Analygie Perad (min) 15

HCM Unsignalized irersactian Capacity Aralysis

TATO21 Tech\ Synchrot 2005 EX PM.s 4
Trarspenation Engineering + Congtructian

Synchra B Report



GFI Parinership 40B Development

o: Great Road (2A-118) & King Street (110)

& Critical Lane Croup

2005 Existing P\ Peak Hour 7118/2005
A 2R N S R

Movement™. I EBL-"-EBT"-"EBR "WEBL - WEBT+ WBR. 'NBL "’ NBT - N8R~ &BL+- 88T ..-SBR

Lane Cur.ﬁguratmns b g b 1A It iy

ldeal Flow {wphpl} - 1500 1800 1800 1900 1900 1800 1600 -1900 41900 71000 1800 1900

Total Lost tirme (&) 4.0 4.0 4. 4.0 4.0 4.0

Lane L. Factor 1.0 .00 - 100 100 0.95 185

Frt . .00 0.95 1.00 100 1.00 084

Fit Pratecied 085 1.00 - 0485 1.00Q; Je€g- - 0ED

Satd. Flow (prot) 1770 1787 1713 1808 3497 9325

FIt Permtted - 013 1.00 038 140 . D& 077

Satd. F.aw [nerm) 238 1787 591 1806 2151 2553

Valume {vph) 119 282 408 277 | 554 7o A7 3108 - 328 iz

Peak-hour factor, PHF - 081 081 091 0?7 077 077 086 D86 036 089 089 D0.89

Adj. Flow (b 13 30 115 ad0 Fi8 9 106 - 359 3 121 3w/E 3As

RTOR Reduction (vph) & “b ¥ i 1 & 0 1 1] o B1 1]

Lane Group Flow {wph) 131~ 450 ~ .0 360- 724 0 . 0. 477 0 J 757 0

Heavy Vehiclas (%) 2% 2% 2% 8% 5% E% 0 2% 2% 2% 1% 1% 1%

Turn Type: " Petra Penm o Ferm B Perm :

Protected Phases 4 5 2 Ei

Permitted Phases” = - - 4 . B : 2 6 .

Actugted Green, G{s) 4146 410 41.0 410 390 kI M

Effective Green, g (s) . 42.0 -420. (42,00 420 . 400 40.0 .

Actuated gfC Ratio 047 047 047 0A4F 024 .44

Clearance Tims {3) .. 50 . 50.- 50 50 . &80 5.0 .

Vehicle Exterision (s) 3.0 3.0 3.0 3.0 1.0 3.0

Lane Grp Cap {vph) - 110 834 322 B43 . D56 1129

wis Rallo Prot 0.24 0.40

wis Rallo Perm c.56 - 0.52 s 0.32 033

wic Ratio 1.9 049 112 085 0.50 0.67

Uniform Delay, ©1 C 244 168 240 . 21.4 T7E 19.7 -

Praogression Factor .00 1.00 1.00  1.03 1.400 1.00

Incremental Dalay, d2 1460 05 BEW 87 1.8 3.1

Dalay (s} 1700 1741 1088 301 19.7 2248

Level of Seniice - . F B F c . B c

Aoproach Delay (5) 5341 56.6 8.7 228

Aaproach LS D - E- B I

Intefgachon Summany « 155 fei s L DT e L ST R TR T i

HCM Average Centrol Delay 4.4 HCM Level of Service W

HCM Valume to Capacity ratio 0.07

Artuatec Cyele Length (s) an.g Sum of lost time (g} 8.0

Imtersection Capacity Utllization BI.G% ICU Leval of Servine E

Analysis Period (min) 15 o '

HCM Signalized Intersection Capacity Analysis
TaT012 M\ Taek\Synchro'2005 EX PM.syT
Transpartation Engineering + ConstrLction

Synchro 6 Report



GF[ Partnership 408 Development

b: Great Road (2A-119) & King Street (110)

2005 Existing P Peak Hour FE2005
S T e N N B S T
Lane Group - -- - -~ EBL” 'EBT -~ EBR.-WBL ‘WBT-WBR : NBL * NBT NBR ' SBL.:$BT " 3BR
Lane Confgurations | B h B a4h g
ldsal Flow fvphplt 1900 1800 1800 1800 1900 1900 1900 1800 1900 1800 1500 1900
Storage Length (ft) 300 q 230 d ] o o a
Storage Lanes 1 ad 1 0 ) 0 0 0
Total Lost Tme {5} 4.0 40 <0 3440 40 40 4.0 40 44 an &0 4.1
Leading Datecter (ft) a0 a0 a0 Bl 50 50 50 B0
Trailing Oetector {ft) a a d ] a N] 0 n
Turning Speed (mph) 14 12 15 - g ta g 15 12
Lane LIt1. Fartor .00 1C0 <00 100 100 100 O085 08% [£G65 085 085 D685
Frl 0.959 0458 0.8a0 0.837
Fit Frolacted {.8950 0.850 {1.320 1.993
Satd. Flow {orot} 1770 17BB 0 1719 1806 { 0 3407 .0 0 332 o
Flt Permitted 0.126 {.382 0.508 a.785
Satd. Floaw {perm) 235 1786 . o 621 1806 a .0 2150 G 0 2562 D
Right Tura an Rer ¥es Yes Yeg Yes
Sakd. Flaw (RTOR) 23 1 1 145
Headway Factor 1400 1006 100 140 100 100 100 100 .00 1.0 1000 100
link Speed [mph) 3o 35 S a0
Lirk Diistance {ft) 2354 748 1114 533
“Travel Time (s 46.0 14.6 253 14.4
Volurne (vph) 118 282 105 277 A51 7 o1 317 3108 &8 312
Peak Hour Factor 081 081, 081 077 477 077 0B D36 08F 080 0853 a0
Heawy Wehicles (4} 20 %W 2% 5% 6% 5% % 2% 2% e 1% 1%
Ad|. Flow {vph) 13 310 118 3o e 9 106 364 3 121 e 351
Lane Group Flow fvph] 131 4725 a9 3¢ V&G a 0 478 0 o 838 Q
Turn Type - Pemm Parmm - Pann Perm
Protacted Phaszas 4 ' B 2 : -G
Permitted Phaszes 4 a : 2 &
Detectar Phasas 4 4 _ g g 2 2 g G
Minimum Initial (5) BO &0 BL 6D 80 B0 80 8.0
Minimum Split {5 1.0 110 MG 150 1.0 11.0 1.0 110
Total Split (5) 48.0 460 0O 460 460 0.0 440 240 040 &0 4490 0.0
Tetal Split (34) B 514% 0% 31.19% 51.1%  00% 48.5% 4549% 009 40.9% 489% 0.0%
Yellaw Tirnd (s) 4.4} 4.0 4.0 4.0 40 40 4.0 40
All-Red Tirme (=) 1.0 1.0 1.0 1.0 10 1.0 1.0 10
LeadLag
Lead-Lag Optimizs?
Recall Mode Hune MNeone None None Max  Max Max  Max
vl Ratio .19 (05d 142 083 0.50 0.69
Cartrol Dalay 1744 184 1124 338 0.1 186
Quaue Delay 0.0 0.0 a4 0.0 0.0 0.0
Tatal Delay 1744 180 1124 338 20 158
Gusue Leagih S0t () ~31 151 -238 353 B8 161
Quaue Lengh 85th (fty #2023 234 #3320 385 138 228
Intermal Link Dist (ft) 2279 Sats] 1034 503
Tuer: Bay Length (fty 500 250
Base Capacity (vphh 110 848 322 pag a5G 1218
Starvat orn Cap Redustn C 0 | o 3 r
Spilback Can Reductn o ] g o ] C

Lanes, Valumes, Timings

TAT0 2N T ech\Synchro' 2008 EX PAM. 57
Transanttation Engineering + Constraction

Synzhio 6 Report



GFl Partnership 408 Development 3: Great Road (2A-119) & King Str=et (110)
2005 Existing PM Peak Hour 7492005

O S oL N N N
LANS Group. iy BB ERT Y EBRWBLY WBT WER - NBL .S NBT:- NBR. .. 8BL: S8BT seR
Storage Cep Reductn - 0. .9 - . a .- qQ _ N - N
Reducad vie Ratig 118 Q.50 142 (.88 .50 nsg
Infersection Summary, i L i ERRELIL T ey e ST LT
Area Type: Cither '
Cyole Lengit, 90 - . ..
Actuated Cycle Lenglh: 0

Natual Cycle: 55 -~ = - ..

Contrel Tyoe: Actuated-Uncoordinatad

~ _ Voluma exceeds capacity, queve is theoretically infinita. -
Queue shawn is maximum after ko CyClas,

#. 95th percentla volume extecds capacity, queue may ba longer.
Cueus shown is maximurm after two Cyles.

Spifts and Phases: 5 Great Road i2A-119} & King Street (1 10

T g2

B e e

_____

Lanes, Valumes, Timings Synchro 8 Repan
TATO121' Tech\Synehro'2008 EX Pl =y 7
Transportation Engineering + Construgtion



Map - GFI Partnership 40B Bevelopment
Volumes N _ 71952003

E—-d1n

GFt Partnership 40B Development 2C0S Existing SAT Peak Hour TATM 2N TechiSynchrot2005 EX SAT sy?




GF| Partnership 408 Develapment

3: Farmstead Way & King Street (110)

20008 Existing SAT Peak Hour 7178i2005
S B

Mﬂ.ﬁlemadt:‘,tl‘.\ _EIWEKWWER._NBT:TNER_PSEL I_..I__'j: SET‘:'..:""I"'E-. Ve e g -\ ve e g Ij:

Lare Configurations b of ) "

Sign Control  ~ 7 Stop - Free . Free .

Grade 0% 0% Qe

Volume {vehh} . . 25 ° 17 . ‘a2t L2818 310

Feak Hour Factor CHB 085 085 09 093 053

Hourly flow rate fvph) - . 38 26 439 7 .20 A

Pedestrians

Lane Width (i)

Walking Speed ift's)

Fercent Blockage

Right turn fizre (veh)

Median fype “Nane

Median storage veh)

Upstream signal {ff) .- ’

pX, platoon unblocked

vG, conflicting volume 934 . 452 4685

v 1, stage 1 conf wal

vi2, 8lage 2 conf vol . T

vCU, unidlocked vol 834 452 456

tC, single (s) o 64 B2 4,1

IC. 2staga isy) .

ARG .. 35.- 33 .22

pd queue free % gt wg 88

o capacity fweh/hy .. 202 g1z B [0]: 1SR

Difgedion, L ang = 7 WB 1 NB A BB T e T ) R : CETAS

Volime Total. . -, B4 - 466 46107 -

Volurne Lar ' 38 { 20

Volume Right - - 26 270 .

eSH 370 1700 1096

Volumate Cepasity = Q17 027 D02

(uaue Length 95th (ft} 15 - a 1

Control Delay (s) 167 00 08

Lane LOS o &

Approach Delay (2} 187 0.0 0B

Approach LOS c

Intersection Summary &% 75 T 8T e T R LT L e e e

Average Delay
intersection Capacity Utilization
Analysis Petiod {min)

1.3
AT 0%
15

HEU Level of Sensice .

MCA Unsignalized taterzection Capacity Analysis
TR Esen ByotieckPRiE EXBiFogipn

Synchra 6 Report



| cFPatnershin 408 Development 7. Great Read (2A-118) & Robinson Road
2005 Existing SAT Peak Hour 7i19/2005
1 N R A
desant S o . BRI EBTY: EBR S WBLT WBT WBR™ "HBL * NBT. - 'NBR -8Bl SBT - SBR
Lane Configurations s s & &
Sign Centrol Free Free "~ Stop : Swap
Grade 0% D% 0% 0%
Yolume {weh/h) 4 238 O g . 73 3 39 o 32 1 [+
I Peak Hour Factar 0o2 060 N4 040 080 080 0582 082 097 07a LF5 075
Hourly flow rate fvph) 4 9BB o - 0 870 B 42 o 41 -1 o 15
Pedestrians
I Lane Width (ft
Walking Speed (ft's}

Peroent Blockage

l Right urn flare (veh)
Madian fyps Mone CMhone’
Madian starage vah)
Upstrearn signal {ft) 1261
I pX, platoon urblocked
(. conflicting volues 874 066 1952 105+  ORE 1GR9 184B  U73
w1, stage 1 conf vl
l v(02, stage 2 conf wol _ . .
w(u, unblocked vol 87 SEG 1962 4951 966 19BB 1848 ETE
iC, single {s) 4.1 4.1 . 1A BE. B2 7.1 6.5 B.2
1C. Z stage {s) , .
l tF (5] - 22 S22 N 4.0 33 35 40 23
p0 gJéue frec % 8g 100 700 g7 a7 100 1)
chM capacity (vehsh) 711 717 45 85 311 40 65 aug
l phEscion. Cane# 7.7 " EB Y CWB A NE T SRR Sy R L R e n ) '
Volume Total . EHT b¥G 84 1B
Walume Laft & Q 42 i
l Volume Right . n 8 - 47 15
csH 11 7 L 197
Volume to Capacity ool pOoo 106 008
l Cueuelergth @5th(fy 0 0 148 7
Control Delay (=) 02 00 2138 238
Lang LOS ) F -
l Approach Delay (g) D% 00.7136 =248
Approach LOS F C
w fion summaw R T T I-_* T LT AR R -
l Average Delay 8.0 _
Intersection Capacity Jtlization g7 8% LS Lewel of Senvica C
Aralysis Pariod imin} 15

HCM Ursigralized Intersection Gapacity Anzlysis Syrchro & Repart
l TG B By Cirie ek EarS T




2010 No-Build Conditions (AM / PM/ SAT)




o

Map - GF! Partnership 408 Development
Volumes

711972005

GF| Partnership 40B Development 2010 Na Build AM Peak Hour

TAT0121\Tee MSynchro\2010 NB AM.cy7




GFl Partnership 40B Development

3: Farmstead Way & King Strest {110)

2010 No Build AM Peak Hour 71972005
VT B R

Moverment.. " %" WBL PWEBRTHINBT - NBR . | SBL SV8BT: 757 L0 1 fur i

Lane Condigurations W y S )

Sign Control . Siop Frae . Free

Grade 0% a%, ' 0%

Volume (vehih) 7 2 1049 g 4. 513

Peak HoLr Factor 03 0486 091 091 0.87 087

Hourly flow rate (vphy - 12 4 1153 -8 - 5 580

Pedestrians

Lane Width {ft) .

Walking Speed (fifs)

Percent Blockape

Right turrs flare {vak)

Median type . Naong |

Median storage veh)

Upstream signal {#t)

pX, platson unblockad

vC, conflicting volume 1756 1157 1162

vC i, stage 1 conf vol

vC2 stage 2 confvol : : _

vCu, unblocked wol 1756 1157 1162

IC singlesy - .- B5 B3 41

tC, 2 stage g}

tF{s) . T OB6 34 22°.

AO quetls free % as aa a9

eM capacity fwehih)- .+ 88 230 . 605 -

Direction, Lane# -: <1 “WE 17NB 1. /8B 1507 D00 gy 7 T Y S e T g ;

Volume Tetal =~ - 168 " 1162 584 Co

Volume Left 12 | 3

Volurma Right 4. -8 - 0

cSH 103 1700 605

Volume to Capacity  0.16 .68 0.0

Gueaus Length 95th {ft) 13 0 T

Control Delay {s) 455 00 ‘0.2

Lang LOS E A

Aparoach Delay (s) 484 o 02 -

Asprozch LOS E

Average Delay 0.5

nterssction Cepacity Usdlization 65,7 % ICU Lavel of Servige G

Anglysis Period {min) 15

HCM Unsignalized Intersection Capacity Analysis
TATCA2 1\ Tach\Synehro' 2040 NB AM syT
Transportaton Engineering + Construction

Synechro 5 Reaart



GF| Partnership 40B Development
2010 No Build AM Peaak Hour

7: Grest Road (2A-119) & Robinsnon Road

711812005

S O e N T R
Mavement =0 705 % EBLY T EBT PEBR CWEBL. WBT - WER © NEL  NBT "NEBR ' -SBL 3BT " 8BR
v.ane Cenfigurations e 2 s &
Sign Contral Free Free Stop Stap
Grade 0% £0% 084 1%
Volume {vehih) 4 1052 15 2 B ] 2 | 7 0 ] §
Peak Hour Faclor .86 095 088 082 08 082 075 075 075 050 050 080
Hourly flow rate {vph) £ 1098 16 2 B33 { 3 R € 0 0 .12
Fadesirians
Lane Width (ft)
Walking Speed {ft's)
Parcant Blockane
Rigkt turn fiare {veb}
Mediar type MNone Mone
Mediar storage veh)
Upstrear signal {ft) 1261
p&. platoon unblocked
v(5, conflicting volume . 823 111 1952 1840 1104 1848 18348 923
vC1, stage 1 confval
vC2, stage 2 conf vol ) ) )
viZu, unhlocked vol 823 1111 1952 1940 1794 1949 1948 B23
tC, single (8) 4.1 41 7.1 B.0 B.2 73 - 6.5 62
tC, 2 stage (5] )
tF (=) 22 22 35 40 "33, 35 - 40 3.3
ol GuBue res T 8% 104 Ba 10U 45 00 100 g7
&M apacity (wabiih) 811 &7 47 B& 2848 47 65 31y
Dir_.ectiunl La_ne # .’;,_._'_ : _‘:.- EB.-1.- WB 1‘_ NE _..1 SB _1_, = __. -, ':"‘:._"-.""-',.-“_'_:" EETL TR _'_ ..>_. .-J-I m ,_,J [ E e
Vialurme Total, {116 . 828 12 12 -
Viourme Left 4 a 3 ]
Vaolume Right 16 o 9 1z
cSH 811 B1¥ 129 37B
Yaolurme to Capadity 001 00¢ 009 003
Sueae Length 251 () ] 1] 8 2
Contro] Dalay (3 ] g4 357 1448
Laneg LOS A A, E =]
Approach Delay {s) 0.2 gy 38T 148
Approach LOS E =
intergadtion Surmmary .. 0 L L S
Average Delay .5
Intersecfinn Capacity Utllization f65.2% ICU Level of Service c
Analysis Pericd (min) 14

HOR Unsignalized Intargection Cepacity Analysis
TATO1Z2 0\ TeekhSynehrot@d10 NB AR sy?
Trangpo-tgion Engiressing + Constructior

Svnchno & Report



GFI Partnership 40B Development

10: Mestinghouse & King Street {110)

Analysis Pericd {min)

2010 No Build AM Peak Hour Ti20/2005
Ok IR AN Y,
Movement -7 2 ™ T SERL BB EERES WBL - WBT: WBR T NBL NBT: NBR ".8BI:'* 5BT.*'S8R
Lane Cenfigurations EX J d 44 +
Sigr Control " Stop Stop - Frae = Sree’
Grade 0% 0% 1 0%
Volumefvenmh) ™ - - a0 o g 1 -1 B4 7 18 0 0832
Peak Haur Factar 092 082 092 079 079 47% 095 DBs 085 082 (42 (047
Hourly e rate (wnh) o0 - T 1 106 7 1187 G - 0 847 - .2
Pedestrans
Lana Width (fH) _
Walking Speed (ft/s)
Percent Blockage . -
Right turn flara fveh) 2
Madian type MNone Nonz :
Medizn sworage veh)
Upstream signal (fty B33 .
pPX. 2atvon unblocked
vC. conflicing volume™™ 1195 1718 274 1445 {790 578 . 543 . 1157
vCA1, stage 71 conf vol
vCZ stage Zeonfval, . . . - o
v, unblockad vl 1185 178 274 1445 1720 578 G449 11457
1C, singte () f5 .83 6D - 75 ES 69 49 4.1
" 1C, 2 stagoe (s) ' ' .
AR R, 38 40 033 35040 a3 a9 22
- pl queus freg o4 100 100 oM ac  g9q T 9m =00
oM capaciy (veh/) 107, 88 723 < g2 | B8 459 1024 . 605 .
Divgctini; Lane ¥ L PER T T WB 1T NB INB BB B 2T e TURE T
Volume Tota : J 108 383" 771 - 384 184
Volume Left K] 1 7 0 - 0
Volurme Right 0 18 -0 0 -0 2
£3H. 1700 470 1024 1700 1700 1v00
Uolurremcaapacrfy 0.00 023 001 045 621 0.1
Queue Length 95th (f) 0 22 1 o o 0
Conirol Delay {5} 00 138 o2 08 00 - 00
Lane LOS A (" A
Approach Delay (s) 0.0 1509 0.1 0.0
Approach LOS A C
Inféi‘éét:ﬁbri"s'uhﬁméﬁ".-~"'.-:i';:-:"-i'.'f-'f;:"-{:'-_i._.-:'_'~'-'::-';"-’"_"_=.'.’.-'-'.'-.'s'“"*'""'"";':Lf_'""'”'“'"3*'-"""9 L TENTE L
Average Delay 1.4
Intersaction Capacity Uillzation - 45.3% 12U Leval of Service T A
15

HCM Unsignalized Intersection Cepacity Analysis
TG Eeh BypsreetEiy 4 SEanlsg?n

Synchra 6 Repor



GF| Partnership 40B Development

11: Great Koad (2A-119) & Meatinghouse Rd

2010 Ng Build AM Peak Hour 7182005
S N Y T

Mavenient*.. - % - EBL . ERT U EBR T WBL WBET -WBR ““NBL:. NBT NBR ~ B8i% 7 SBT. SBR

Lane& Configurations 4 4 Il ) ¥

Sign Contral Free Free Stop Sop

Grade 0% 3% 0% 0%

Voluma {vah/h) 734 0 o G608 TH 5 8 391 g 0 ]

Peak Hour Factor 981 091 351 083 083 083 08 D85 483 082 052 o092

Hourly flow rale {vph) o a0r 0 0. 730 8z 3] 8 480 i o 1

FPedestrians

Lane Width (/) .

Walking Speed (/5]

Parcent Blackage -

Right turm flars {veh) 2

Madian typa Mone Mo

Median storane veh)

Upstrearn sigral (fi) T4

pX, platoon unblocked

v, conflicting volume gz BOT 1537 1828  BOF 1771 1537 730

vio1, stage 1 can’ val

VG2, stage 2 conf val _ : -

viCu, unbiocked vol Bzz aay 1537 1528 BOF  ATF1 1837 730

1, single {s) 41 4.1 A B5 EB2Z2. F1 85 G2

1C, 2 stage {5} ' _

IFis] 2z 22 35 - 40 0 33 35 40 33

PO gueLe free % 100 100 95 .91 0 £ +o0 0o

cM capacity fvahh) B12 - _ B0 a5 1020 aaz € 118 422

Velume Taotal BOT ©oFac 9z A7L

volume Left 0 a 0 6

Wallme Right G o a2 460

oEH 12 170 1700 304

Valume to Capacity 0.00 043 008 1.24

Queve Length 95th (f) a 0 3 483

Control Delay (&) g0 340 09 1445

Lane LC& F

Approach Dalay () 0.4 0.4 144.5

Approach LOS F

yrilrEBctioh Summeary T s e e &

Average Delay 325

Intersection Capacity Utillization §9.5% ICU Level of Sarvica C

Analysis Periad (mim}

HCM Lnsignalized Inlersectior. Capacity Analysis
TATMZNTeamSynchre'2070 NB AM. 5y7
Transportatian Enginearing + Construction

Syrhro § Report



GFl Partnership 408 Development 5: Great Road {2A-118) & King Street {110}

2010 No Build AM Peak Hour 7/14/2005
R S L N N Y T T
Moveingnt .~ 7" 37 BBL U ERT.CEBR SWBLT-WET CWEBRY SNBLY NBT NBR: - SBL: 58T - SBR
Lane Configurations L " b1 T L1 B i 4 d
ldeal Flow (wphplh 1900 1800 1900 1900 1900 1900 1500 1800 1900 190G 1300 1800
Tota’ Lost time {5} 40 40 4.0 4.0 4.0 4.0 440 4.0 4.0
Lane Litil. Factor ©1.00 -1.00 .00 100 . 100 100 - 100 . 100 1.0
Frt 10 0.6 100 1.00 100 1.00 1.00 100 035
Fit Protected 085 100 . 095 100 085 .00 - . 085 100 140
Said, Flow (prot) T70 1821 1748 1802 1770 1862 1787 1881 1599
Flt Permittad S04 1o 016 100 - 056 .00 S 0120 100 1.00
Satd. Flow (perm) 257 1821 280 1802 1050 1262 221 181 1590
Valuma (vah) - 532 B37 111 143 . 485 . 13 1B 536 . 1 . 06 187, - 252
Peak-hour factor, PHF - -0.91 081 091 077 077 077 086 0385 085 089 039 089
Adj. Flow (wph). - 885 700 122 186 630 17 195 823 1 - 108 - M0 283
RTOR Reduction {vph) 4 T Q 0 1 a ] 0 0 o d 21
Lane Group Flow (vph) &85 815 D 186 846 - 0 195 €24 - 0. 108 MO0 26>
Heawy Vehigles (%) 2% 2% 2% 5% 5% 8%  S% 2% 2% 1% (% 1%
Turn Type - . pmpt. Copmpt 0 L Parm : Pemm - L pmDy
Frolected Phases 7 4 3 8 i 5] 7
Permittzd Phsses - 4 8 2 _ R
Acluatec Green, Gis) 470 360 30,0 240 33.0 230 3.0 30 510
Effective Green, g{s) . 480 370 . 320 280 4.0 340 - 340 M0 530
Actuzted 9/C Ralio D53 0.41 038 028 ¢.38 0.8 0.38 038 058
Clearanca Time-{s) - . 5.0 £0 50 5O &0 5O - 20 50 50
Yehizle Extension 5) 30 3.0 3.0 30 30 3p 30 30 S0
- Lane Grp Cap (vph) 458 749 214 - BO1 - - 387 - 703 . © B3 T11 1013
. v's Ralio Prot ¢0.27 045 0.07  0.36 0.34 011  0.08
vis RatioPerm. - g041 SRR . S A | I c0.49 SIRE!
¥/¢ Ratio 128 100 DB7 128 0.¢9 038 130 030 D25
Uniform Delay, d1 - 477 255 - . 428 325~ 214 262 280 188 ° gn
Pragressan Factor 140 1.00 100 1.00 1.00  1.40 .00 160 140
Incremental Dalay, 42 143.2 554 250 1448 . 43 155 1993 11 01
Delay (s) 180.9 8649 | 720 1774 257 417 2273 207 9.1
Level of Servica  °  F F - E " F cC .0 - F T C A
Approach Delay (s} 1254 1938 ire 22.3
Approach LOS . L E F .o o oo
InterseCtion’ Summaiy 17 L Fac e R SRS R I T R B e s
HCM Average Contral Dalay . B 141 < HCM Level of Service - : F
HCM Volume to Capacity rat'n 1.27
Actuzted Cycle Length (5) 0.0 Surn of lost timie (s} 3.0
Intersection Capacity Utitization 102 7% ICU Level o° Sarvicw G
Analysis Peried (min) : 15 SR

¢ Critical Lane Group

HCM Signalized Intersectior. Canasity Analysis Synchre 3 Repon
Trdrikr2MERgh\Byg eetRin b Banatlstion



l GFI Partnership 408 Development 5: Great Road (2A-119) & King Street (110)
- 2010 No Build AM Peak Hour 71812005
oy ¢ AN b AL

Lang Grodp®. ™ . 7'EBL Y EBT.CEBR WBL -WBT “WBR . NBL:: NBT - NBR- . SBL- SBT.$BR
Lanz Corfigu-ations % T % g % T by 4 r
|deal Flow (vphpl} 1900 1800 4300 190G 1500 1800 1800 4800 1900 1800 1900 1900
Storage Length () 800 o 23 1 | ] ] 130
Siorage Lanes i o1 0 1 : ] -1 : 1
Total Lost Tima (s} .0 40 4.0 A0 4.1 4.1 &.1 4.0 4.4 40 40 4.0
Leading Detector (it "0 50 50 50 S0 at} &0 4] a0
Trailing Detector (i} 0 Q 0 0 0 ] 0 ] 0
Tuming Speed (mph) "4 12 13 g 13 k 15 <12
Lanre Util. Factor 1.00 100 t.00 100 1000 100 100 100 100 100 00 1.00
Frt N.978 (0.995 2.850
Flt Pratected C.950 £.950 0.950 0.920
Satd. Flow {prat} 1710 1822 o 1719 1EdZ 1¥70  1BAE3 1787 1381 1559
FIE Pernitled 0.138 160 J.564 2118 .
Sald. Flow (parm) 287 18R a 280 1802 1681 1BS3 0. 222 1881 1599
Right Turm on [2ed Yy Yes Yas Yes
Satd. Flow (RTOR) 12 1 _ 57
Headw=y Factor 100 100 100 100 1403 100 100 190 140 100 100 .00
Link Speed (mph) 35 ' Kl ' 30 30
Lirk Ckstarce (ft} 2350 740 1114 ) g33
Travel Time {3) 46.0 - 14B : 253 M4
Valumea {vpk B3z B3T 114 L3 485 13 168 536 1 G5 BT 252
~ Paak Hour Factor 091 091 091 077 077 077 038 {86 086 . 083 DRI Q8O
Heawy Vehiclas (%) C 2% 20, 20 B4 5% 5% 2% 25% 204 1% 1t 1%,
Adj. Flow {vph) BB TOO  1Z2 186 B30 17 195 B22 1 108 240 283

l |omeGroop Flow{wph) 585 822 Q0 <8 647 0 155 624 0 0B 210 283

=
=

=

Tum Type Pl amt " Parm - Perm . pmtoy
Protected Phages 7- ) 3. & - 2 ' £ 7
Permitted Phases 4 B : 2 & 6
Datector Phases FARN- - 3 8 . 2 . & 8 .7
Minionuim Initial {s) 8.0 B.O 8.0 6.0 KB §.J 6.0 §.0 5.0
Mirirmum Splil () 1.0 11.0 1.3 170 1.0 130 110 o 114
Tatal Spii () 230 40 Lago 11400 280 0.0 380 3830 &0 380 3IBO 220
Tolyl Spiiz %) 256% A56Y% 00Y% 12.2% 322% LO% 42.23% 422% 0.0% 42.2% 422% 258%
Yeallow Time (5} 4.0 40 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Eed T me {s} 1.0 1.0 1.4 1.4 1.0 1.0 1.0 1.0 1.0
Lead/lag lead  Lag Lead  Lag Lead
Lead-Lag Optim'za? You o Yes Yas o Yos Yas
Fecall Moce Mane  MNone - Mane MNane Rax  Max Max Max None
wic Ratio 1.2 108 .R7 .20 049 0.BS 129 .30 027
Control De ay 1681 BG4 REY 17hB 268 428 229 211 B.Y

-,

Ju=ue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0o oa 0.4
Total Delay 1681 BG4 EE.7 1746 286 429 229 NMa B.7
Quaua Length &0tk (ft} =378 =528 S —-4AT7T B3 355 =74 nz 51
dueus Length Ghik {ft} #5684  #755 #121 #E43 140 #4188 #1789 135 g7
Irternal Link Nist {ft) 2274 €649 1034 a3

T 40 Bay Langth {ft) 500 250 "5
8ase Capacity {(vah) 4538 758 214 & 307 704 &4 M1 1032
Starvation Cap Reductn { { il { ] L ¢ fl ]
Zpi:back Cap Reducin 0 d 0 d Q o C L d

Lares, Veolumes, Timings Synchro B Repor
TAERSHIsch Sygameeriy & BE AR




GF| Partnership 408 Development 9. Great Raad (2A-119) & King Strest (110)
2010 No Build AM Peak Hour 7/1%/2005

it R 2 N
Lane Grolp: ™% -7 S EBL L ERT " EBR' WBLI-WEBT "WaR : NBL: 'NBT* 'MBR :SBLY BT, . $BR

SturagetapR&ﬁuctn- 0. B, 0 o - .0 0. . o0 .49 D
Feduced vic Ralin 1.28  1.08 87 129 049 DBg 128 03D o027

T LA A e eeanl I
D e St

Ingrsection Summdry < -5 5 i Tl T

Area Type; Oither

CycleLength: 90 .. - -

Actuated Cyole Length: 80

Natural Cycle: 75~ - . . .

Contral Type: Actuatad-Uncoordinated

~ - -Volume exceeds capacity, quaue is theoretically infinite.
Quewre shown i maaimum after two Cycles, ,

# - B5th percentlle volume excasds capacity, queus may be langer.
Queue shown is maximum sfter two Cyoles.

Splits and Pheses: 5 Greal Road [dA-118) & King Street (110

PR o o R ]
[
A

Lanas, Valumes, Timings Synchre B Report

Trat2n {Fheh Sygoieekzi 8 Tanantetsn



Mag - GFl Partnership 408 Devalopment
Volumes

7192005

L

GFl Partnersh?p; 40P Develuﬁ;ﬂ;n;t 2EI‘IDNoELJ|I::[ FMPEEH Huur

| TATO1ZN\TechiSynchio\2010 NB PM.sy?



GFl Partnership 408 Development

3: Farmstead Way & King Street {110}

2010 No Build PM Pask Hour 7/18/2003
2N S N

leement__'v“ WEL WBH CNBT NER SBLE‘SET:ﬁ.«f‘? Rk e\ :_}'_‘:}-_:, [T ,-’

Lane Configurations W T 4

Sign Contral 7 stop Free . Free

Grade 0% 0% 0%

Volume (vehih)- 20 W 7Ee 18 g + 1030

Pezk Hour Factor U058 058 084 094 093 (o4

Hourly flow rete (vph) . 34~ 47 . ang 200 . B 1088

Pedesirians

Lane Width (ft)

Waldng Speed {ft's)

Percent Blockage =

Right turn flsre (veh)

Medizn typs . None -

Medan storage veh)

Upstream signal {fty

pX, platcon unblogked

vl conflicting volume . 1825 - 218 827

w1, stage 1 conf val

vCZ, stage 2 conf vol - S .

vOu, unblacked o, 1925 816 827

1C, single (s} G4 B2 4.1

tC, 2 stage (s} )

tFis) -, . - . 88 .33 . - S22

0 quena free % 63 85 g9

¢M capacity {vehih) SF4 380 - 808

Diraction; Lang #°7 7 “Wg T4 NB'F EEA £ LT T

Volune Toral - L8287 x
Wolume Laft 34 {

Volume Right ST 20

ocSH 10 1700

Volume to Capacity . 057  0.49

Cluzue Langth 95th (1) 58 0

Control Delay (s) 735 0.0

Lane LOS F

Approach Delzy (s) Fich 0.0

Apprazch LOS F

Ihtar‘éécl:iuh'SUi"ﬁﬁ]'ari".’-"i"'_'.'a'.'-l_.'t;{_e IEAPORA S o BV e G U i
Averace Delay 2.1

Intersection Capacity Utiization 89.0% ICU Leval of Service C

Analysis Perio? {min) 15

HCM Unsignalized inersaction Capacity Analysis
TATO 21 Tech\Synchro' 2010 NB P sy7?
Transportstion Engin egring + Construction

Synchro 6 Repor



5Fi Partnership 40B Development

7. Great Road (2A-115) & Robirson Road

2010 No Build PM Peak Hour 71920098
O T T 20 S NE S N R

Movement™. .7 sEBL'Y ERT-EBR “WBL WET” WBR . NBL” 'NET " NBR  SBL: $BT ' SBR
Lane Configurations N & ' & N

sign Controf Fras Free SR Stop

Grade 0% 0% 0% 0%
Volume {verhy 7983 0 14 2 1229 G -0 8z & 6
Feak Hour Factor 053 083 083 088 086 098 07 071 071 087 067 067
Hourly flow rate {vah) 8 1057 15 ? 1280 13 0 11 3 0 '8
Pedestrians

Lane Width {*}

Walking Speed (f's)

Fercent Bloskage

Right turn flare {veh)

Median type Morie Mlore
Median storage veh,

Upstream signal (ft) 1261

pX, platoon unblocked _

wil, conflicting valume 1285 1072 Z3¥6 2380 1065 . 2378 2374 1283
w21, stage 1 conf vol : '

w2, stage 2 conf vol .

vCu, unblocked wal 1285 1072 2376 7383 1063 237K FiT4 2E3
1, single {s . 41 4.1 71 85 '62 71 58 &2
tC, 2 stage {s) :
tF (s} 2.2 - 2.2 33 40 33 35 40 33
pl ques free 35 bE] 1006 43 100 L g7 00 g6
eM capacity (veh/h) 43 454 23 35 273 23 3s. 204
Direction, Lang # -5+ w“EB 1" WEB BV NB 1.0 SR 150 L™ s R R TR e e
Volume Taotzl 1080 1287 24 12

Walume Lel 8 2 13 3

Volume Ripht e B 11 &

cSH 543 Eod 44 (51%)

VYolume ‘o Capacity ool 004 0s3 o7

Queus Length 95th (ft) 1 J 54 15

Contral Delay (s} 045 02 1818 (&2

Lane LOS A iy ir F
Approash Delay (s) 5 0.2 18149 Gaz
Approach LGS F F
Inersection Summary " A T L T T R el e T
Averaga Delay 25

Mlersection Capacity Utlzation 756.3% ICU Love. of Sanvice G

Arnalysis Periad (mir)

15

HGM Unsigralized Intersection Gapeacity Analysis
TATO127' TeamSynchrot2010 NE PM.5y T
Transperietion Fngineerng + Constructian

Synchio B Repert



GFI Partnership 40B Development

10 Meetinghouse & King Strest (110)

2010 No Build PM Peak Hour {/20:2005
O A N R
Moveiment - i EBL: - EBT EBR:, WBL . WBT WBR ™ NBL-£ NBT> 'NBR « SBL - S5T " SBR
Lane Canfigurations r-N ) if 4 .
Sign Control Stop . Stop Free . Frea
Grade 1% 9% D¥ 0%
Volume (veh/h) - o0 o . -3 5 0 138 0 &6 06 . 0 {05 1
Feak Hour Factar 082 082 08 093 093 083 0872 032 082 087 087 L[.B87
Hourly flow rate fvph) 0 o . 8 0 148 0 51 .0 0 1270, 1
Padestrians ' '
Lane Width {f2)
Walking Speed {ft/s)
Percent Blackage
Right turn flare (veh} 2
Median bype . Mene MNone
Madian storage veh)
Upstream s.gnal {#) 533
FX, platoon unblocked
v, conflictingvolume 1719, - 2022 © 836 1390 TRG2Z - 378 1271 751
w1, stege 1 conf vol
vC2, siage 2 confvol I o . X
vCu, unblacked val 1719 2022 635 1390 2022 376 1271 75
1G, singlz {s) 75 85 69 75, B85 B9 4 41
1C, 2 stage (=) _ '
F(sy . 735 40 .33 35.-40 -2a3 22 23
e guaus free % 00 100 94 95 {00 T 100
£M capacity (veh/h) Td4 5T 421 02 58 625 548 831 -
Difettion; Larie #2200 ER 1 WRA TRB - NB 2 8F 1 782 Hn v NI
Volume Total 3. 1520 250 501 BAT 428
Volume Ledt c 5 "0 a 4] d
Yolume Right 3 1486 0 - 0. .. 0 s
tEH 421 548 B8 AT0D 1700 S TOD
Valume te Capacity - - . D01 . 023 0.00 028 {50 D23
Queue Lenglh §5th (ft) 1 23 ] 0 a |
Control Detay (s) 136 138. 00 00 00 o0
Lane LO3 B B
Approach Delay (s) 138 138 0O 0.0
Approach LOS =} )
Inferséction Burimiany . - v 0 e T E I £ & ;
Average Delay 1.0 _
Intersection Capacity Utilization 41 4% ICU Level of Service A
15

Anglysis Perind {min)

HCM Unsignalized Infersection Capacity snalysis
Trertitr iFeon \Eenrivet 2 § B vusi@n

Svnchro & Repot



GF| Partnershin 408 Developmeant
2010 No Build PM Peak Hour

11: Great Road (2A-119) & Meetinghouse Rd

T X055

S TR 2 N N BV S S 4

Movemént " " . UEBL YTEBT. EBR TWBL WBT- .WBR ".NBL "NBT . MBR™ "$BL " 5BT :SBR
Lane Configurations J 4 'l r

S-gn Cantrol Frea Free Stop Stop

Grade %, A O 0%
Valime fveh/hk) { E21 - Q o 1080 12 g G arT 0 0 0
Peak Hour Factar bes 0488 D88 09¥ 057 057 078 078 078 (.32 082 032
Hourly Gow rate {vph) o 1] O 1113 177 10 & 483 .0 -0
Padestrians

Lane Width ()

Walking Spead (ft's)

Percent Blackage _

Right turn flare (veh} 2

Median type Nore Moe
Madian storage veh)

Upstream sigral (it 749

pX, platoon unblocked :
v, conflicting volurmne 1291 - 706 1819 1986 705 20685 W19 1113
w31, stage 1 conf vol :

vz, stage 2 conf vol -

viZu, Lnblocked vol 1281 7O 18189 1986 YOS5 2083 1819 1113
tC, single (s). §1 .- 4.1 71 B5 62 71 65 E2
tC, 2 slage (g) , .

iF (5} 2.2 2.2 35° 40 33 35 ¢ 40.. 33
PE gueus frae % 100 100 £3 &7 0 o100 190
ch capacity (veh/h) f41 ROT &0 61 43& D- F8 253
Walume Tatzl 053 1113 177 5M

Valurne Loft J d W) 10

Valume Right o 17¥ 483

~5H 541 1T00 1700 454

Vealume to Capacily 0.00 085 010 110

Queus Lengih 35th (ft) o 0 o 425

Contrgl Delay (s) 0.0 00 - 00 1034

Lane LOS F

Appraach De.ay {s) .0 an 1024

Approach LOS F

Intsrsaetion Summiary. . el T
Average De ay 207

Intersection Capacity Utilization §5.8% ICU Level of Scrvice c
Analysis Periad {mir) 15

HEM Unsignalized Interseclion Capacity Aralysis
ATO2 1 TecBynch o200 NB Ph.sy !
Transpartaton Engineerng - Construichion

Synchro 6 Repor



GF) Partnership 408 Development

a. Great Road (2A-119) & Kirg Street {110

¢ Crilcal Lane Greup

2010 No Build PM Peak Hour 792005
T TSl NEC N SN
Bgvdingnt: . - 50 EBE YERT. EBR CWBL WBT™ WER™ NBLNBT. 'NBR':* SBL:.SBT "gBR
Lane Configurations b | 9 L T L] L T | r
Idsal Flow (vphpl} 1800 1800 4800 1900 1900 1490Q 1800 1806 1800  1800. +gon 1900
Total Last time {=) 4.0 4.0 4.0 4.0 4.0 40 4.0 4.0 4.0
Lanz Utl. Factor . 100 1400 1007 1.400 100 - 1400 1.03 100 -1.00
Frt 1.00 087 .00 +.00 100 1.60 A0 100 085
Fit Protectad 085 100 0.€5 . 1.00 095 1.00 085 100 1.00
Satd. Flow {prat} 1770 180S 1719 1307 1770 1861 1737 "881 1539
FIt Permitted - 012 100 - 011 oo 021 an 026 100 1.00
Satd. Flow {perm) 226 1BDS 195 1817 3092 7354 318 1881 1599
Volume {vph) . - 236 477 124 337 685 . 7 101 388 3 - 141: 430 408
Peak-hour factor, PHF 081 081  0.91 GFF DT 077 0BE 088 0.8 09 089 D089
Adf. Flow (vphy - 259 524 136 4938 S803 0 .8 117 424 3 158 483 560
RTOR Reductior {vah} o 10 f O 1 Q {l 0 Q a Q 3£
Lans Group Flow fvph) 259 - 650 . 0 438 . $11° 0 #7427 . D 188 483 2§
Heavy Vehicles (%) 2% 2% 2% 5% 5% &% 2% 2% 2% 1% 194 154
Tum Type . om4pt Coprovpt- . Perm - Farm pm-+oy
Frotected Phases 7 4 3 g 2 & 7
Fermitted Phases - 4 - B - -2 - 6
Actuated Green, Gfs) 200 320 a0 370 00 30 20 300 380
Effective Grean, g (s} © 420 330 51.0 380 318 310 31.0 210 400
Attuated g/C Hatio 047 037 .37 D4z 0.34 034 034 034 0ag
Clearance Tima {5} TR0 50 50 50 50 &80 52 -850 50
Vehicle Extension {5} 3.0 3.0 3.0 3.0 3.0 20 3.0 3.0 3.0
Lane Grp Cap (vph) - 280 . co2 . % 135 - g4 178 648 782
wis Ratio Prot 010 .36 chz20  0.A0 . 0.23 G286 007
we Rafio Parm - 037 o152 03 c0.30 025
. vie Ratio 108 088 - 126 1.9 . UBY 087 088 075 067
Uniform Delay, d1 427 282 269 260 276 251 278 260 19.8
. Progression Fagtor .00 1.00 .00 1.00 100 1.00 1.00 102 100
Incremental Delay, d2 544 302 137.7 1002 £ZB1 54 421 T8 23
Dalay is) 4971 5B4 1846 1262 757305 66.8 336 22
Level of Service - F E F F E S E c C
Approach Delay {s) §9.3 138.5 40.2 3.0
Approach LOS E F D .
BrE6tton Summany v e sl T EI T Py DR e e
HCM Average Control Delay 778 HCM Level of Service E
HCM Volume to Capacity rajo 1.10
Actuated Cycle Length (g) ann0 - - Bum of lost tima (s} S8
Intersection Capacity Utlizason a2 G ICU Level of Service F
Analysis Period {min} 15 '

HCM Signallzad Irtersection Capacity Ana.ysis

T @ih \Brn rreetety § SEnEtl edn

Synchry 5 Report



GFI Partnership 408 Deveiopment

2010 Ng Build PM Peak Hour

5 Great Road (2A-118) & King Street (110)

1872005

Ay AN N
Lais Group - <. " ™ JERI.CERT. (EBR WEBL: WBT: ‘WBR - NEL ~NET NBR' “SBL ‘' SBT - 'SER
Lane Configurationg 1 b, [ b1 T % 4 ¥
|deal Flaw {vphp!) 1800 1800 1960 1900 1900 1900 1500 41800 1900 1200 1800 41902
Srarage Length {f) £00 o 250 { ik 0 O !
Storage Lanes 1 c 1 -0 1 _ o 1 1
Total Lost Time (s} 40 40 40 40 440 40 4.0 4.0 4.3 40 40 40
Leading Detector (ft) 50 . 54 Al &6 50 En . 50 50 50
Trailirig Detector {ft) 0 ] 1] ¥ ) 0 4] 4] o
Tumming Speed (mph) 15 12 15 a L ' g 15 : 12
Lanc Uil Factor 100 100 100 1060 100 A3 400 1.00 1.0 100 100 1.08
Frt 0.869 -+ 0.999 0.899 0.850
Fit Protectad 0.850 G.3a0 {050 0.950
Satd. Flow {pral) 1770 BLS 0 1718 A1ECB a4 1770 186t ¢ - 1787 1831 1539
Flt Parmitted 0121 0108 0.210 C.27g
Satd. Flow {perm) - 225 1805 0 185 1BQ8 o 381 1861 0 519 1881 1589
Right Turn qr Red Yes s ey Yes
Satd. Flow (RTOR) 18 : 1 ' Gz
Headway Factar 100 100 100 1063 100 100 ta0 100 100 100 100 1.00
Link Speed (mph) 35 35 an 30
Link Distarece {ft) 2389 745 1114 533
Travel Tims {s) 4650 : 14 6 253 : S 4.4
Volume (wph) 238 477 0 424 397 695 T 101 364 < 141 430 448
Peak Hour Factor 081 091 09 037 077 077 088 - 9.6 086 089 089 08Y
Heawy Wehicles (%) 2% 2% 20 3 hO% 5% 255 2% 2% 1% 1% A8
Adj. Flow {vph) 256 B24 136 438 913 9 N7 474 3 158 483 -EED
Lane Group Flow [vph! 258 G&D 0 438 o542 O 1T 427 0 5B 483 8560
Tum Type farm +pt pm+pt Perm Perry Cpmoy
Protected Prascs 7 4 3 8 2 6 -7
Fermitted Phases 4 & 4 . . B B
Uetactor Phases 7 4 2 g . 2 i f Fi 7
Minimum Initial (s) a0 B 60 €. 6.0 B0 6.0 60 6.0
Minimum Salit (2) 10 110 1.0 1.0 110 110 Mmoo 110 1.0
Tolal Split (s) 130 370 o0 180 420 040 350 35.0 kD 350 450 130
Total Spllt (%) 13.4% 411%  0.0% 20.0% 48.7% 0.0% 358% 38.3% G.0% 35.8% ABow 14.4%
Yellow Tirme (s) : 4.0 4.0 4.0 4.4 4.0 4.0 4.0 40 44
All-Red Time (s e 1.0 1.1 1.0 1.0 1.0 1.0 1.0 1.0
LeadfLag Lead  Lag Lead Lag Lead
Lead-Lag Optimize? Yes  Yes Yes  Yes Yeg
Facall Made Nate  Mopne Norne Meong Max  Max Max  Max None
Wi Ratia 1.00 0.9 1.26 1,19 2487  DEY 088 075 Q.ED
Cortrol Delay 798 599 1626 1266 any?y sz 40 345 210
Queue Delay 0.0 0. C.Q ocC 0.0 G0 X SR 0.0
Total Delay 7E¢E  sBE 182.8 126.6 BL.Y 312 a0 s 20
Queue Langth 50 =) B8 aEQ ~288 637 g 20 84 30 20n
Quels Lerpih 85th () #2585 2503 #IZ0  =G7H #1568 288 ®ZOC 352 326
internal Link Disz {f7) 2275 Lao 1054 553
Tum Bay Langth (i) 500 250
Base Capacity {vph) 2680 G672 448 TEd 135 & ‘79 348 g13
Starvalion Can Redictn o ] a a 0 0 o 0 o
Spllback Cap Reductr ] 0 ] o 0 ] 0 d d

Lanes, Volumas, Timinge

TreEORIEEh By riesti i BaEh [4L{

Synchro & Report



GFI Partnership 40B Development
2010 No Build PM Peak Hour

3. Great Road {2A-119) & King Street (110)

782005

*

1.

T

B Grour Y - EBL- - EBT. EBR T WAL WEBT. WER™ NBL 7 NBT-+ NBR Y "8BLI+ SB T+ 8BR
Staragecapﬂeductn:_ . o S0 D AR (N § o 40
Reduced wic Ratio 1D0 0.9 126 1.1% 087 0B7 088 075 0.9
ERBRBCEOn Shminmany ™ "0y e NI I I ey YRR g R R T e s

Area Type: Othar

Cycle Length: 90 -. -,

Actuated Cycle Langlh a0’

Meatural Cyele: 80 . .7 -

Contr:::[ Type: Actuatad- Uhcmrdmatad
Volume excaeds capadlly, queug is theorelically infinite.
‘Quaue snown is maximum after two cycles.,

#. 95th percentile volume exgeeds Capacily, queus may be lenger,
Queue shown is maxirium after two cycles.

Splits and Phases:  §: Great Road (2A-118) & King Strest (110)

Lznes, Volumes, Timings

TraGRiHEboh By tteeliy § QeEhustbn

Synchrp 5 Report
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GFI Partnarship A0B Development 3 Farmstead Way & King Street (110)

2010 No-Buiid SAT Peak Hour

71192005

At N

Movement .. w5 o 1 UWBL, WBR. 'NBT = NBR., SBL S8BT/ 9. il Py e L P R
Lane Confgurations - b 1a ¥
Bign Control v Stop . Free - Fres
Grade % 0% 0%
Walume fvehih) 25 17 4380 oG 19 - 430
Peak Haour Factar DEG 065 096 0% 083 083

Hourly flow rate (vph 38 26 -4586 27 T 20 4E2
Pedestrians

Lans Width (/)

Walking Speed (fi's)

Farcant Blockage

Right turn flare (veh)

Median type . Nane -

hediar storage veh)

Upsirsam signal {ft).

pX, platogr urblocked

viZ, canflicting volume 873 470 . 433
vz, xlgge 1 conf ol

vC2, slage 2 confvol . ) ) . -
WU, unblocked vol 973 4¥0 483

tC. single (s} - B4 B2 - -5

iC, 2 slage (s) ' ,
Fesy 0 - - 357 433 :
pQ gueue free % T 95

cM capacity {veh/h) - 277 598 _

Directign, Lang #5 w~o- WEBM SN AL RN N

Velume Total .. "~ - 84 483 - 483

Volume Left a8 o 20

VoluTe Right - 7 26 .27 g

¢3H as4 1700 . 1079

Volume to Capacity -+ 013 0.28 002

Cueue Length 95th ) 16 o 1

ControtDelayfsy .- 174 0.0 DB

Lars LOS ¥ A

Approach Delay (g} 174 . 0.0 08

Approach LOS L

Intersaction Summary, -7 T SR N e R T L T R
Average Delay 1.4

Intersection Gapacity Utiization =~ 48.1% [GU Level of Service

Analysis Period (min) 13

HCM Lingignalized Intersection Capacity Analysis
TrarEEten Eggriew?yl & B Skickeh

Synckre 5 Renor



GF| Partnership 408 Development

77 Great Road (2A-118) & Robinson Road

2010 No-Build SAT Peak Hour 7122005
I B 2t S S

Movement -~ v % EBLY EHF: EBR WBL ‘WBT -WBR NBL. NET-. NBR - SBL™- 8BT " $BR
Lane Configuratione o & P oY h

Sign Gantrol Frze Free Stop Siap

Grace G 0% 0% (%
Volurme {veh/h) 4 845 G 3 4989 e 39 0. 38 1 0 1
Pegk Hour Factor 082 052 082 050 09 080 082 052 0S2 CF5 175 075
Hourly flaw rate {yph) 4 1082 0 0 1077 B 42 o 41 1 .4 15
Pedesirians

Lare Width (1t}

Watking Speed (fts)

Farsent Blockage

Right turn flare {vah)

Median fyvpe MNong Mone
Madian storage veh)

Upstream signal ) 1261

¥, platoon unbiocked

vz, conflicting volume 1082 1082 2184 2ATE 1083 2_211 AT 1078
v, sizge 1 conf vol

w2, staga 2 conf vol | . :

vCu, unbkloc<ad vol 1082 1082 2184 2172 1082 2241 2470 107s
G, single {s) 4.1 4.1 71 B.5 8.2 T4 .0 . 8.2
tC, 2 stage (s) : )

tF (=) .22 S22 35 40 323 25 40 - 33
al quewe Iee % a9 i - _ 100 as a8 100 85
=M capacity {vehsh) 548 _ Gsg - 31 AT 267 27 47 ap8
Directio; Ldne & 575 EB ¥ WH -3 NB 17088 { oite = oo e 0 e T TR A A
Volume Total 108G 1082 R4 1

Yolume Leil 4 £ 43 1

Wilume Right 0 g 49 15

&3H 840 848 66 193

Yolurme to Capagity Q.01 2.00  1ED QA0

Queur Length 95th (i) 1 o1 o

Controf Delay (&) .2 0% 4293 1.2

Lane L &5 A F ]
Approach Delay {z) 02 049 4213 .2
Appradch LOS L

Intersection Summany 70

F

Average Delay

Intersection Capacity Utilization

Analysis Perind (min)

12.4%

73 .4%
14

ICU Leve, of Scrvice

HGR Unsignalized Intersection Gapasity Analysis
Tra D igtnn Byobrech? e & HEnSAT-s

Synchre B Report
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GFl Partnership 408 Development

3: Farmstead Way & King Street {110}

2010 Build AM Peak Hour 711972005
2T B

Maverint -7 5 WBLE WBR T NBT - NBR %/ 8BLH - 8BT -5 4 - Lok U LRRLT G e T

Lang Cunﬁguratjuns L B iy

Sign Canirol : Stop Freg -.Free -

Grade 0% 1% 0%

Volurme fush/h)  © - 28 4 1040 14 B o3

Peak Hour Factor 056 05 0391 091 087 057

Hourty flow rate {vph) 45 v 1E 18 7T 580

Pedestriang

Lana Width (ft) - -

Walking Spead {ft's)

Parcent Blockage

Right turn flare {veh)

Mediar type Mone.

Median storage veh}

Upstream slgnal {ft}

pX, platoen unblogked

vC, canflicting volume 1784~ 1160 1188 -

vC1, stage 1 conf val

vwC2, stage 2 conf vol _ o

vCu, unblocked vel 1764 1160 1168

i single (s} .- . .65 B3 4.1 i

tZ, 2 stage (s)

s - - 0 - 38 34 22 .

Pl queue frea 94 49 a7 el

M capacity {wah/t} 87 228 02

BEBcbiert Lane 8™ 570 WB 1 SHR 100 BB 1 e T vy e AL :

Volume Total - i « 52 "T18E 597

wvelume Left 45 a 7

volume Right N F Y 0

cSH 85 1700 a2

Volume to Capacity 054 D060 0.0

CQueus Length 9ath (i} g1 ] 1

Control Delay (s) - 80T - 00 0.3 -

Lane LOS F A

Approach Dalsy (s) BO7 . 00 .03

Approach LOS F

MRBRSAE bR Siimimiaty [o . 1 g

Average Delay 2.4

Intersection Capacity Litilization BB - ZU Level of Service ' »

Analysis Pericd {min} 15

HCM Unsignalized Intersection Capacity Analysis Synchro 6 Repart

TATHZ 1 Techi3ynchra\2010 BLD AM.ey7
Transportat'on Engineering + Construction



GFl Partnership 40 Developmert

2010 Build AM Peak Hour

[ Great

Road (2A-113) & Rotinson Road
710/2005

S N Y,
Mgheinient; - U FEBLY EBTEBRWBL WEBT WBR': NBL: NBT . NBR - SBL: "SBT . SBR
Lane Cenfiguratians i & ¥ N +4
Sign Controi Fre= Free Stop Stap -
Grads 15 0% 0% (H34,
Volume (vehh) 10 1052 13 2 ar5 - 2 2 0 ki 2 L‘J 24
Faak Hour Factor GO 095 086 082 082 082 0.75 075 05 050 080 050
Hourly flaw rate (vph) 10 1096 16 2 B2} e 3 .0 a 4 ¥ 43
Fadestrians
Lane Width {ft}
Walking Speed (s}
Percent Blockage
Right turn flare [veh)
Madizn byma Mone Mone
Median storage veh)
Upstraam signal [ft) 1261
PX, plataon unblocked _
vC, canflicting volume 826 11 2002 1955 1104 1963 1962 &24
vC1, stage 1 cont vel
vC2, stage 2 confual . . _ '
VU, unblocked val 826 1711 2002 1955 1104 4983 1982 £24
tC, single {57 4.1 4.1 . 1 " BS B2 TM1 B85 G2
tC, 2 stage (s) ) .

R {g) . . 2.2 2.2 S - 25 40 33 35 440 3
0 queue frea % ag 140 83 100 S a1 “0a a7
&M capacity (vehih) 608 . 617 : 38 64 259 48 B3 - 3¥8
BBBeton, Langs 1 Vi ER 1T WRB - NB Y S SE A R TR F AT B L s e

Malume Total 11220 824 "2 52 ' ' :

Volume Left ' 10 2 3 4

Velurme Right . - 16 2 g 4B
cSH Boa 617 116 242
Woluma fo Capacity 001 COo0 010 o022
uaue Length 85:h (1t) K a g 20
Control Delay (s) - 0.4 0.0 451 235
Lana LOS A A E c
Approach De'sy (s) 0.4 o1 401 23an
Approach LOS E <
!-E'E:-ueu -'lil-nau-m [IT'II.EI[]I' . - e o T T <
Average Delay 11
Intersectian Capacity Utiization 73.5% IZU Level of Serviee D
Analysis Perioo (min) 13

HCM Unsignalized mtersection Canacity Anzlysis
TATO01 21\ Tect\Synchro 2610 BLD AN _sy7?
Transpertaton Enginaerin G+ Constrictinm

Synchirs & Repart



GFi Partnership 40B Devslopment

10. Meetinghouse & King Streat (110)

Analysis Period (min)

2010 Build AM Peak Haur 72012005
Ay v AN AN I
Bierient <_EBL <" EBTLIEBRL: WBLT WBT- WBR “NBL  NBT INBR ' ~SHL:"SBT.: SBR
Lana Ennflgura[mns & Hd 44 1
Slgn Contral  Stap Stop - Free . Free
Grack (% 095 0% I
Yoiume (veh/h} R | ¢ L R a4 A IS I o B2 T
Faak Hour Factar 082 Q& 082 078 079 D 79 035 085 D€L 0482 082 092
Hourly flow rzte {vph) 6 0 o 1 1 108 7 1183, a - 0. % 2
Fedestrians
Lans Width (f)
Walking Speed (Il's)
Percent Elockage
Right furn flare {+ah} 2
Median type . Mone Mane
Median storage veh}
Upstream signal {ft) - . B33 -
pX. platoen unblockad
vC, conflicting volume 1218 1745 284 1461 - 1746 532 568 1163 -
vC1, stage 1 conf val
vG2, stage 2 corf ol , o . N R A
vCu, unblmcked wal 1218 t745 284 1451 1748 582 568 1183
tC, single (s) 7E O BE B8 Y5 65 69 - 41 A1
. 2 stage {s} _
tF [s) - 35 40 33 35 40 33, 22 2R
- p0 queue l'rea 00 00 100 34 53 77 L) 100 -
¢M capacity fven'h) .- 03 . 85 713 . 90, 8BS, 457 1007 602
PRSI Lane # 7 U ER M TWE TEONB 4 NEEY SBITLSB B s I s SRR T T
Yolume Total -~ .0 169 385 7T 378 . 191 R P
Volume Lef: Y, 1. 7 a ] a-
Volume Right ™ - L0 106 0. g - .a - Z-
cSH ' 17O 467 1007 1700 1700 1720
Valume to Capacity. 0.00 023 001 046 022 011
Gueue Lengtn 95th (ft) - 0 2z 1 { 0 [
Cantrel Delay {s) oo 180 02 00 00 4.0
Lana LGS A c A
Approach Delay (s) . - €.0 150 0.1 0.9 -
Approach LOS A C
MRS EChon Stirimiairy . Ti e A e Sy L e e e o
Average De ay 1.0 _
Intersection Capacity Utllzation = - 45.4% ICL Level of Service A
15

HCM Unsignalized Intarsaction Capacty Analys's

TrarEEs Fknh Byarheeilly 4 BoBskbttgH

Synchra € Rapor



GFI Partnership 408 Davelopment

11: Great Road (2A-1139) & Meetingtouse Rd

2010 Build AM Peak Hour 711912003
T T S o NN SN

MGieRtent 7. | 4 EBLY ERTIVEBR Y WEL - WBT WER . NBIT NET -NBR-: SBL--$BT "SBR

Larie Configurations i i 4 F

Sign Control Frea Frae “Btop . - Stop

Grade 0% 0o 0% 0%

Volume (vehih)’ 0 73s 1} 0 gB24 76 5 08 suz 0 G L

Peak Haur Factor 0.8t 0.91 J€1 C£BI 083 OB3 0B5 085 085 D42 052 na?

Hourly Fow rate fvph) o B o a  ys2 a2 . L S8 462 o 0 o

Fedestrans

Lara Width (ft)

Walking Speed {ft's)

Percent Blockage

Right turn flare {veh} z

Median type- - Mane hame |

Median storage veh)

Upstream signal (/) 749

p, plataen unblocked .

¥C, conflicting velume 843 g11 1563 1654  B11 1789 1383 782

vC1, stage 7 canf val :

¥C2, stage 2 conf val .

vGu, unklocked vol 243 814 1533 1654 A1t 1799 1523 782

iC, single (5} 4.1 4.1 i1 B3 B2 T g5 6.2

tC, 2 stage (=) :

iF {s) 22 2.2 253 40 "33 35 40 a3

HO quels fres 94 100 100 a4 an o ¢ 00 1

tM capaciy {vehin) 797, BJG _ 91 -8 370 o 2 410

PrGction, 1ans STV ERTEWB 1 WEB 2 ONB 1 - e T el e L

Valume Total _ 811 752 92 478

Wolume Left i ] 0 3

Violume Right - 4 0 82 462

oSH 747 470C 1700 302

Volume to Capsacity Q.00 D44 005 1.2z

Uueua Langth 95tk ift) o a 0 444

Control Delay {s) 0.0 0.0 0.0 129.7

Lane LOS F

Approach Delay (s) a.0 0.0 1497

Aporaach LoS F

Average Delay 335

lntersaction Capacity Ulilizstian: G089, ICU Level of Service e

Analysis Period {min} 15

HCM Unsignaized [Atersectian Capacity Analysis
TATO1Z 0 TeehSynchrol201) BLD Al Sy
Transportation Enginesning + Conslruction

Synchro 6 Report



GF| Partnership 40B Development 5: Great Road (2A-119) & King Street (110)

2010 Build AM Peak Hour 292005
AN rm NN N Y
Movement . % U EBLE SEBT B EBR. D WBLY WBT:-WBR . 'NBL -~ NBT''NBR - *§B1 "-$BT ".”SER
Lane Configurations L] y b t % H % ) d
Idzal Flow {vphpl) 4800 1900 4900 1906 19C0 4900 1900 100 48500 SO0 1300 4800
Tata Lost time (2} 40 4.0 40 40 4.0 40 £0 4.0 4.0
Lane Ut Fastor 100 100 C 1480 1.00 1.00  1.00 108 100 1.00
Frt 1.00  0.98 1.086  1.00 1.00  1.00 1060 100 Q&5
Flt Protected oo nss 1000 - © R8s 1000 083 100 085 100 1.00
Satd. Flow {prot) 1770 1821 1718 1803 TG 1862 1784 1881 13249
Flt Permitted . .04 100 IR + 1 1 P o B  § <1 B Wi 0.12 "1.00. 1.0
Satd. Flow (perm) 257 8214 2490 1803 1029 1662 Z21 1881 1599
Volume {wvphy - - . 532 &4t .11t - 148 498 13 188 - 534 T 95 195 | Z52
Pegk-hour factor, PHF 081 0.9 081 OYF 07 077 J458 0B OHE 083 DaE3 089
Adf. Flaw {vph) 585 704 122 182 | B4¥ 177 185 @27 .1 108 . 219 204
RTOR Reduction {vph} 0. 7 0 0 1 0 oo 0 Q0 Y 20
Lane Group Fiaw {vph) ~ 585" B1& -~ 0 1892 653 0 195 .G28 . O 0B " 219 274
Hezwy Vehiclas (%) 2% X% 2% A% A% A% 2% 2% 2W 1% 1% 1%
Turn Type . pm+pt . pmept _ Perm Parm pre—4oy
Frateciec Fhasss 7 4 3 8 2 8 7
Permiltec Phases 4 5 - . .2 B - R 8
Actuated Grzen, G (s) 47.0 36.0 300 240 #30 330 330 B0 NN
Effective Green, g (5) 430 370 - a0 250 340 340 S 340 MO0 330
Actirated 5iC Ratia 0.8 0M 038 , 0.28 pig 038 038 038 458
Clearawe Time (s) - - 50580 ~ ' .50 -'50 - 50 &0 53. D .50
Vehlels Exiension fs) 30 30 30 3.0 30 a0 30 30 3D
Lang Grp Qap (vph} - - 450 7448 Cor 2147 501 389 O3 By M1 13
wis Ratia Prat 2?7  0.45 007 0.37 _ .34 012 0.08
ws Ratio Permn . - D41, . - 3250 0.19 . c0.43 011 .
w'c Ratio : 1.286 1.0% - Q.90 . -.32 0.50 8y 1300 031 D=7
Unifarm Delay, d1 377 265 . 0 431 325 21.5 283 _ 280 .97 _-90
Frogression Factor 1.0C - 1.00 S0 1.40 100 1.60 1.00 0a <40
Incremen:al Delay, d2 1432 - 613 . = 346 1592 46 161 1883 . 1.1 . 01
Drelay (s} 1809 875 L FT.TO181LF 26.1  42.4 2273 208 92
Level of Service - F - F _ E F o € D F c LA
Approach Delay (s) 1264 1661 385 812
Approach LOS , F . F . : ] i}
]nte'r"agcﬂoh'su'mr'.ha'rg: 1 'f-__:..'-,-_' i .«;:.:'.-. '._5';-_'_::_?.?';::Tr’=_'- o ,w‘ ,’ ": . J L e '_-i.'.-_-:'-':_':_:':_'::1 :-_‘_I’; v v
HCM Average Cantrol Delay 163.5 HCM Level of Service "~ F :
HCMK Wolume to Capacity retio 1.27
Actuated Cycle Length (s) . 8900° | Sumoflosttimeis) . . a0
Intersection Capacity Lization 103.6% [CU Lewval of Service S
Analysis Perind (min) ' L5 SR '
¢ Critical Lana Graup
HCM Signalizes Intersection Capacity Analysis Synchra B Baaort

T rarE T F e S iteanZ @ 8 LBk EpR



GFI Partnaership 40B Davelopment

91 Great Road {2A-119) & King Strest (110}

2010 Build AM Peak Hour 71132005
e T S T U S N R
Lane Graup """ - . EBL: EBT - EBR- WBL  WET. WBR ' NBL "NBT. NER®© SBL - S8BT - 8BR
Lane Configuratians b b b b b1 t 5 4 if
ideal Flow {wphpl 18900 1900 18900 1800 19060 1900 . 1900 1800 4830 4900 1800 1830
Sforage Langth {ft) SO0 0 280 a 4] o o _ {J
Storage Lanes 1 0 1 -0 1 a 1 oo
Covm Lost Time {s) 40 40 4L 4D 40 40 4nq 4.0 40 40 40 40
Leading Detectar (f) a0 S S0 50 5o &0 30 10 I
Trailing Detactar (1) 0 o] | B 0 0 8] 0 1]
Turning Speed {mph) 15 12 15 g f g 75 12
Lanc Util. Factar TG0 100 100 100 1.00 .00 100 100 100 100 100 1.00
i . 0.978 0.2996 0.Es0
FIt Protected 0850 4950 0,950 0.850
Satd. Flow {prot} 17¢¥0 1825 0 1718 1802 0 1770 1863 0 1787 1881 15099
FIE Permittes 0138 0180 0.553 0,118
Satd, Flow (perm) 257 1322 Q250 1802 0 1030 1863 0 222 1381 1599
Right Turn on Red Yog Yes Yes Yes
Satc. Flow (RTOR) 12 1 _ 48
Headway Fanioe 100 100 100 100 100 100 100 100 100 100 190 <400
Link Speed {mph) 35 35 30 30 :
Link Cistance 1) 2358 749 1114 B33
Travel Time {s) 480 . 148 7534 14.4
Volume {wphy . 532 841 111 148 3uu 13 188 538 T 98 185 22
Peak Hour Factor DE1- 091 09 AaFf OyF 077 0.85 0B6 085 080 080 080
Heavy Vahicles () 2% 2% 2% 8% S 5% 2% 2% ) 1% s g
Ad]. Flow (vph' 585  TO4 122 493 g4T 17 195 @27 1108 219 204
Lene Croup Flow (vph) 8B 428 0 182  Gb+ 0 135 628 o 108 M0 2o4
Tum Type pript pim-pt FPerm Perm™ . pmtov
Protecied Phases 7 4! 3 3] 2 B 7
Perirified Phases 4 g z B G
Dretritor Phases ¥ 4 3 '8 ? 2 6 - 3 7
MiNimumn nitial (g) 80  BO 60 &0 B0 BEC B0 &0 8D
MG Spit {s) Mo 140 1141 110 110 M0 Mo 10 114
Total Spiit (s) 230 M0 Q0 118 290 0.0 3SB0D 330 Lo 3280 3BOD 0 230
Tota: Sait (%) 25.6% 45.6% 0.0% 12.2% J2.2%  00% 42.2% 42.2%  O.0% 42 2% 4229 2583
Yeallow Time {2) 4.0 40 S 41 4.0 4.0 40 a0 40 4.0
All-Red Time () 1.0 1.0 1.0 1.0 1.0 1.0 14 1.0 1.0
Laad/Lag Lead  |ag Lead  Lag Leag
Lead Lag Optimize? Yes  Yes Yes  Yes Yes
Racall Mode None MNarg Mone  Myne ' Max  Maw CMax Max MNone
w/t: Ratic 128 145 080 133 0.a0  0.86 129 03 079
Caontrol Datay 1881 Bg2 818 1505 2 G 435 2220 212 6.9
Queue Delay .0 oo 0.4 a.u 0.0 0.4 AVERN N ¢ Q.0
Total Delay 1681 &gz 619 1855 270 438 22289 M2 &5
Cueue Langth 50tk [  ~378 -533 =8 —3ug B4 325 ~¥ a6 45
Queue Length 95th {ft]  #584  £781 #1208  #564 142 @404 #1739 440 o2
I:ernal Link List (f) 2279 533 1034 583
Turn Bay Length {it) &00 250
Baze LCapacity (wnh) 450 P 14 =01 B9 704 84 T 1030
Starvation Cap Reducln 0 a 0 0 0 0 a Q 0
Spltback Cap Redusl i) ] 0 { o (3 0 | a

Lanes, Volumeas, Timings
T A N Ftan Syg e ShbehltteA

Syncnra 5 Report



GF! Partnership 40B Development 5: Great Road (2A-119) & King Street {110}

2010 Build AM Peak Hour : 7/18/2005

f - N ¢ Nyt o2 NS
Lahe Group- .+ S EBL EET‘ EBR “WBRLF.WBT - WBR “NEL:  NBTSNBR:STSBLE TSBT W SBR
Siarage CapReductn ¥ ¢ B | R B a... Q- o g 0
Faduced v Ratio 122 109 050  4.33 0.50 D.EQ 1.29 031 0,29

B T A T A E e A A e mEm e gL -
e Y O SR L T PRI L I R T L e T AT A P T LKy
T T T T R R LIV Ry

nterdgéciion Summany -5+ 5
Area Type: Othe'
Cycle Length; 90 - o
Actuated Cyela Langth 80
MNatural Cyele: 75, L
Cuntro[ Type: Actuated-Uncoordinated
' Volume exceeds capacity, quaug is thaoretically Infinite, . -
Quaue shown i maximum after twao cycles.
# - 85th percentile volume exceeds capacily, queus may be longer.
Queue shown is maximum after two cydles.

Splils and Phases: & Great Road (24-118) & King Street (110)

TN #.ir'!f e O A i o T e i T
F:E’lr' Lﬁuuuu..,._..m T T iU A TS e

T o SRl

Yl #.-IM.—J‘

Lanes, VYolumes, Timings Synchro & Report

Trar M Tenh\Srnteel B 6 Bhbekitsen
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GFI Partnership 40B Development 3: Farmstead Way & King Street (110)

2010 Build PM Peak Hour 71182005
2N BV

Movémeant - CWBL CWBR SENBT - NBR . .SBLI TSBTS T, S L e e T

Lana Gonflguratmns W t )

Sign Centrol .- Stop . . . Free =~ . © Free

Crads 0% (% 0%

Votume {veh/h) .25 A5 758 3B 5 130

Feak Hour Faciar neg G458 084 ©84 084 0084

Haurly flow rate (vph) - . 43 26 808 . 38 8 1088

Fedestrizns

Lare Width (ft] .
Walklrg Spasd [ft's)

Parcent Blockage -

Right turn ftare {veh) _
Median type ~ - . None
Mecian s'orage veh)
Upslream signal (i) -

R, matecon unbiocked

vG, conflicting volume 1938 B25 - .' 545
vG1, slage 1 conf val

w2, stage 2 conf vl

wCu, unbloskead vol 18356 LAl . f43

tC, sihgle (&) T G4 62 : 41
IC, 2 stage (s)

:F {s) - R 1 T A
pl queue free % 4] g3 _ 39

oM capacily (vehly) ~° . ¥ 3¥5 1

Direc‘ﬁt}n: Lana#‘"i- ‘-WBJ"J -.N ET- SE|1__J'.:-" Lffl"'"_ 'f--n,i_-»-- ; -. _“'__-\:_ﬂ_, Er e
Volume Total ~*, - - @9 -B45. 1104 - . L g L

Valime Lai 43 0 9
Aolume Right - -28 3B oo

cSH 103 1700 Tag

Volume 1o Capacity "0EF 0580 DO -

Cusue Lenoib 85t () a4 0 g

Confrol Delay (s) - BB a0 0.4

Lana LOS F A

Appraach Delay (] -B15 00 0.4

Approscn LOS F

Jrite‘r?;e'cilah.Su'rﬁﬁna@“- ST I ey e L e T T -
Average Delay 2.3

Intersection Capacity Utiization T0.6% 1S Leval of 3ervice c

Analysis Pariod {mim} ‘5

HCM Ursignelized nterseclion Capacily Anslysis Bynchrod Repord

THATO1Z2 "W Tech\Bynchro 2010 BLD PM sy T
Transpartation Enginearing + Construction



GFl Partnership 408 Development
2010 Build PM Peak Hour

7: Great Road {2A-118) & Robinson Road

792005

Ay v YAt AN
Mavement - . EBL “FBT" EBR "WEL “WBT . WBR ¥ NBL " NBT. ‘NBR'.SEL - $BT.- SBR
Lane Configurations » ) &
Sign Gantral Free Fres Stop
Grade 0% 08 e
Yolume {wehih) 18 433 14 2 12 13- q 4 o 13
Peak Hour Factor 092 083 083 09 085 098 0.7 0687 067 (.47
Haourly flow rate (vph) 19 1057 15 2 1280 14 13 6 it 19
Padesiians
Lane Width (ft)
Walking Speed {il/s)
Percent Blackags
Right wurn flare fveh)
Median type - Mone
Madian storage veh)
Upstream signal {ft) 1261
pX, platocon urblogk o
vC, conflicting volurne 1204 1072 2474 - 24086 2402 1287
vC1, stage 1 conf vol
vC2, stage 2 conf vol :
v, Unb'scked wol 1204 1072 2414 2408 2402 1287
G, single {s} 4.1 4.1 7.1 71 6.5 8.2
tC, 2 stage =} -
tE{s)" - ) 2.2 ) 2.2 3.3 3.4 4.0 3.3
O gueue free 3 ] R a7 2100 aa
ch capacity (wehh) 539 G54 20 32 32 204
BIEtian;: Lane # ©* BB 1-UWE 17 NB TTTISE 15 ey R IR TR
Yolume Total - 1097 1z38 24 25
Yolurme Left 149 2 13 3]
VYolume Right 15 . 14 11 n g
cSH 530 854 i 68
Volurme to Capacity 0.04 000 087 0.37
Queus Length 35th {f) 3 g o4 33
Contron Deiay {5) 1.4 02 2228 BBS
Lane LOS A A F F
Adproach Delay (5) 1.4 0.2 2228 8B4
Approach LS F F
BfsEction Surimany @4 © 1 e T L T e e s
Average Dealay 38
intersection Capacity Utilizatios TE.55% CICU Level of Servige
Anelysis Perod (min) 15

HCM Unsignaiized Iniersecton Capacity Analysis
TATO1 2\ TechiSynuiral2010 BLD PM.sy7
Transpartation Engineering + Construction

Synchro 8 Repart



GFl Partrership 408 Development
2010 Build PK Peak Hour

10 Meetinghouse & King Straet {110)

Fi20{2005

Ao N A

.ﬂ\

trs >

>y

Moveément:” " EBL T EBT CEBR T WEL L WBT CWER Y NBL T NBT O NBR SBL - &BT." 8BR
Lane Corfiguratians r 4 b

Sign Coritral - . Stop Stop Fras. Free .
Grade 2% 0% Q% (%2
Volume {veh/h) N | 5 - @ 13 -~ 0 83 0 J-11100
Peak Hour Factor €42 092 052 093 083 093 082 0.82 D82 0B7 0a7 0.87
Hourly flow rate (vph) Nl 0 3 5 0 148 0. 772 . -0 0 1276 . 1
Feadestrizns

Lang Width (ft)

Walking Speed {fL's)

Parcant Blockage .

Right turm flars (veh) z

wMediar lype - " None . ‘Mone

Median storage vet) .

Upsiream signal {ftj ‘B33

pX, platoon unblocked .

vG, conflicting volume 1738 2048 639 1413 2049 386 1277 72

v(l1, staga 1 conf voi

vC2, staga 2 conf vl _ . . .

v, unblacked vol 1736 2043 B33 1413 2049 385 1277 Ii2

tC, singla (s) 75 . 65 B3 75 B5 - 69 . 41 4.1

tC, 2 stage (s} : .

tF (s} . - .38 4033 3540 33 22 22 -

pid Gueue frea S 100 100 a9 g5 100 I8 100 104

oM capacily (veh/h) 43 55 419 . 88 . 56 616 545 B45

Direction; Lane’y ™ = ¥ EB S WELT ZINB U ENB 23 8B 57 BB 370 s DL e T LA A
Valume Tolal -3 182702570 315 831 428

Volume Lert 0 5 0 a 0 a

Volurne Right -2 148 . O- - 0 0. 1

¢5H 419 . B33 545 1700 1700 1700

Volume to Capzcity 00t 024 000 030 -050 0.25

Clueue Lengtn O&th (ft) 1 23 u {0 o o

CortrclDelay{sy -~ . 137 138 00D 0O - 00 00

Lane LOS B B

Approach Delay (s) 13.7 138, 0.0 0.0

Approach LOS E B )

Intersection Summan.: &= T T i » :
Avarane Delay 1.0

Intersection Capagity Utilization 41,5% ICU Level of Service F

Anzlysis Period [min) 15

HER Unsignalized Intersection Capatity Analysis
TraFx  Femn Eggirteekir 8 EoRuPitEgh

Syichro € Report



GFI Partnership 408 Development
2010 Build PM Paak Hour

11: Great Road (2A-119) & Meetinghcuse Rd

O T R SN

t » | 4

Waveinent < - ¥ o EBLYESTC EBR.WBL. WBT - WBR © NBL' .NBT . NBR . SBL: . SBT - 3BR
Lane Configurations ¥ & ¥ ol
Sign Contraol Fres Fres . Stop
{Srade 0% D% 0%
Yolume {vahfhh -  B27 Q o 1087 172 & 382 [+ I 4] 3
Peak Haur Factar J.88 088 085 097 087 Q47 078 0F8 082 082 (8?2
Hourly flow rate (wph) o 712 0 a 121 47 10 480 a 0 o
Pedestrians
Larta Width (f1)
Waiking Spaoed (ft/s)
Parcent Blockage
Right tum flare {weh) 2
Median type Mone
Median storapa veh)
Upstream signa. {ft) 744
pX, plataan unblockod _
v, conflicting valarne 1208 Mz 1833 712 2083 12332 1123
w1, stage 1 conf vol
viZZ2, stage 2 conf ol i :
viou, unblacked wol 1258 T2 THIR T12 2082 1833 1°2
IC, single {s) 41 4.1 A 7.3 71 E.5 E.2
i, 2 stage is) .
tF (=} _ 22 22 35 33 35 - 440 33
ol queus free % T00 100 83 a a 00 oA
cM capacity (vehih} 537 faz 54 80 434 0 TE 251
RESEEBN L ang # =t ER 1WB L WE R N T S i L e T D e
Moiume Towal 712 1121 - 1F7  E08
Volume Left y o 0 10
Volume Right 0 G 177 4490
5H 837 1T0D 1700 450
Volume to Capacity Qoo 0585 D10 113
Goeue Length §51h (1) 0 Q 0 447
Control Dalay (5) 3 0.0 0.0 3121
Lane L3S F
Approach Delay (s) an 0.0 1121
Approach LOS -
Hifersection Summary T
Avarage Delay 226
Imersection Capacily LitlEation BF.2%% ICLY Level of Service -
Andlysis Period {rrin) 15

HCM Unsignalizad Intersegction Capacity Anzlys:s
TATO12 \Tech Synchro'2010 RLD PhM.sy?
Transportation Engineering + Saastructon

Synchre 5 Repor



GF! Partnarshio 40B Development 5 Great Road (2A-119) & King Straet (110)

2010 Build PM Peak Hour 71182008
R Sl N N B T
Bvement - n 5L UERNCEBT - EBR WL WBT SWBR NBL- “NBT " -NBR SBL-SBT-SBR
Lane Configuraiions % N % t k] t: b1 4 d
Idsal Flow (vphpl) 1800 ° 1900 1800 _1900_' OO 1800 1800 4900 1400 1800 1900 1900
Tota! Lost tirme (s) 40 4n 40 40 40 40 _ 40 40 3.0
Lane Uiil. Factor - 1.00 1.00 - 1 tan . 1.00 . 1.00 100 100 100
Fri 1.00 0497 1.00 1.0Q 100 1.00 100 .00 085
Fit Frotected 085 100 Q%8s 100 o pes 100 GE5. 100 100
Satd. Flow {orot) 1770 “806 1718 1807 1770 1881 1787 1881 159§
Fit Parmitted 01z 4.00 S0 .00 021 100 : 025 .00 1.0
Satd. Flow {parm} 226 180G 196 1BO7 J83  t8&1 488 1881 1599
Volume (vph} - 2N 483 124 30 /99 Tt 37T 3 141 433 500
Peak-hourfactor, PHF  0.81 081 091 077 077 QYT 085 0486 088 08 085 089
Adp. Flows {wph} 265 B3 136 442 . 908 9 117 . 438 3 168  4B7 582
RTOR Reduetion (vph) 0 10 a 0 1 1] 0 0 o -0 il K
Lane Group Flow (vph)Y 265 68857 0 442 916 0 M7 441 . ° 0 158  4B7 - 53
Heawvy Vehiclas (%) 2% 2% 2% 5% 5% 2% 2% 2% 2% 1% 1% 1%
Turn Type . - prmpt : . pm#pt - “Perm , Perm pm+or
Frotected Phases T 4 3 & 2 g 7
Permitied Phases’ .~ 4 - S 2 - T =
Aclualec Green, G (s}  41.0 320 490 3860 0.0 390 a0y 00 380
Effective Green, g {s) 430 - 330 - S s B - 3.0 30 3.0 MO 410
Acluated g/C Ratio 048 037 087 041 . 034 034 0.34 134 (46
. -Clearance Time () 50 . S0 ... 8D .50 . . 54 &0 £G4 - 50 50
Vehicle Extension (s) 30 an 30 a0 : 2.0 3.0 30 3N a6
Lane Grp Cap (vph) - B0 BEZ c34g - 743 - 132 &M - 168 B4B 800
vfs Ratio Prot a1t 0.38 ed20 051 0.24 . 026 (.07
v/s Ratio Perm - 035 0 - e0B2 T 2 Y I 4 . 028
v/c Ratio 085 0.99 C127 123 - 0.8 948 0.94 073 066
Uniform Dalay, a1 M8 284 270 288 278 253 286 M1 187
Progression Factar 1.00  1.00 100 1.Q0 T.a0 1.00 | .00 100 1.00
Incremental Delay, dz 351 329 423 1158 52.5 5.8 65.3 7.4 2.1
Delay (s} 81.0 81.2 1603 1431 80,3 313 838 339 212
Level of Service F E - S FF ; F.oo F G o
Approgch Delay (5) B5.8 151.8 41.5 g5
Approach LOS E . - . F .. D ' -G
""" CHBI SUMTIARY ¥ 8 55 s 3 R S M T T T g e
HCM Average Control Delay. - g2.2 - HCM Level of Service F
HCM Velurne to Capacity ratlo 12
Actuated Cycle Length (s} 90.0  Surioflosttime {s) 8.0
Intersection Capasity Utilization 03.8% MU Lavel of Service F
Analysls Period (min) _ 16 ) : '
& Critical Lane Group
HCM Signatized Interseciion Capasity Analysis Synchra & Reoort

TréEth Ebeh Eggbeen2iy § GoBsFitEnr



GFl Partnership 408 Development 5 Great Road (2A-119) & King Steet (110]
2010 Build M Peak Hour 71972005
Ly v t » 5§ #
Lane Graup . .- EBLYEBT”. EBR ' WBL WBT WBR. “NAL NBT.”NBR-.SBL' . SBT. SBR
Lane Configurations % T ® A % 1; N 4 i
Igeal Flow (vphpl) 1900 1800 1200 1900 4990 1900 1900 1900 1800 1500 1900 1€00
Slorage Length (1) 500 280 fl o & 0 £
Siorage Lanes 1 0 1 0 1 S0 1 -
Toral Lost Time {s} 40 40 A0 40 40 40 40 40 40 40 40 40
Leading Detectar (1) 50 &0 . 50 . 50 50 a0 S0 &) 50
Trailng Detoctor (f) o H] a ] 1 { a a 0
Turning Speed (Mpn) 15 12 15 o 15 9 RE 12
Lane L:il. Fecior 100 100 100 U0 400 100 100 10¢ 100 100 100 1.00
Fi . 0.9649 0885 10,959 0.B5O
Flt Protecter 930 0850 £0.530 G950
Satd. Flow {prot) 1770 1805 017719 1808 q 1770 1881 Q1787 1881 1559
Fit Permilted 2t 2108 0.206 0.285
Satd. Flow (pem) 223 1805 0 195 o8 G 324 18/1 d 487 1831 1590
Right Turn on Red YEr g Yis Yoy
Satd. Flow {(RTOR) 16 1 _ : _ s7
Headwsy Factor 100 1.00 100 100 100 400 100 100 4 D0 100 o0 1.00
Link Speed {mph: 35 a5 2D z0
Link Chstanece: (i) 2350 745 1114 533
Travel Time (s} 46.0 T o145, . "2h3 ' - 144
Wolume {vpk ) 241 483 124 R0 889 . 7 101 a7y 3 141 433 500
Paak Hour Factor 091 081 081 077, 0FF 077 085 . DRE 086 083 089 089
Heawy Vehioles foe) 2% 2t 2% 5% 5% % 2% 2% 2% 1% 1% 1%
Adll. Flaw {vph} 265 531 136 442 9453 2 11F 338 K 158 487 562
Lane Group Flow (vph) 265 687 0 442 97 U M7 441 0 158 487 562
Turn. Type perLpt pmtpt _ Perm Parm Prr+on
Frotected Phases - 7 4 3 & 2 5 7
Fermillad Phascs 4 8 2 B _ g
Detecior Phases 7 4 3 B 2 2 & & 7
Minimam mitia {5} .0 B.0 8.0 f.0 §.0 G.0 6.0 g0 &.0
Minimum Spiit {3) M0 1.0 110 110 10 114 1.0 110 110
Total Spit (5] 140 370 2¢ 180 444 00 350 350 00 350 330 140
Tetal Spit (%) 15.6% 41.1%  0.0% 20.0% 458% 0.0% I29% 388%  0.0% 2B9% 380% 15.85%
Yellow Time (s) 4 40D £0 4D 4.0 40 440 40 4.0
All-Rad Time {&) 1.0 T.0 1.0 (R 1.0 1.0 1.0 G0 1.0
Lead/Lag Lead Lag Lead Lag | wad
Lesd-Lag Optimize? Yes o Yes Tes  Yes Mg
Feacall Made Mane MNone MNone  None Max Max Max  tax MNong
vic Ratio 0.8g 055 127 123 0.88 D069 084 075 068
Control Delsy £685 B25 167.2 1430 854 320 B2 M8 207
Queue Delay 00 00 Lo oo o 00 [0 B ) I )
Total Celay BES G255 1672 1430 854 320 agz M8 200
Queus Length 5061 (ff 400 2385 ~273  ~B55 B2 213 B& 242 zZraE
Uleue Length 95th (/Y #2582 #503 #3IL5  HESS #158 300 #2207 ds5 3z
Interra’ Link Digt {ft} 2270 839 1034 353
Turn Bay Length (/) a00 250
Basze Capacity (wvph) 2r% 672 e Tas 122 B4 08 B4R g28
Starvation Cap Raduct: a o c 3 0 { o W] U
Snilback Cap Roacuctn 0 J ] a o 0 0 H ]
Lares, Volumeas. Timings Synchio & Reaor

Tra G toh Byg tiveri® BLEvPbtssA



GFI Partnership 40B Development
2010 Build PM Pazk Hour

5 Great Road (2A-119) & King Street (110}

782005

oy v AN A Y

LENE o35 T BB EBT Y ERRY WBLS WRTWER 5 NBL [ NBT.: NBR T-SBES [SBT. & 8BR

Storage Cap Reduetn - "0 - -0 .. . . Q . .- .0 .0 -

Reduced vic Ratio 0.8 0488 127 123 0.8 089

o T
A T RSO oA LA T

Irfersaction Surrmigny - - & DT R LT T S e B e T s R

a.. 0. . 0
964 075 088

T T T e L
SN R .\q.'_.f;..___._,_ St

t e
L e

Area Type: Dtner

Cycle Length: 90 - .~ .

Aclurated Cycle Length: 90

Naturzl Cycle: 80 . -~ :

Contral Type: Actuged-Uncoardineted

- :Valume exceeds capacity. queus ig theorstically infinite. . .-
Quele shown is aximum after two cycles.

# .795h percentile volume excesds capacity, queus may be longer.
Queue shown is maximum after two cycles.

Splits ang Fhases: 5 Great Road (2A-119) & King Street {110}

T PR

ot 4 . B g I-.': __-_ s

2 N L b o, T
pRn .r:'.'i;{- L““ﬂ"ih'l-.-“l WA

Lares, Yelurmes, Timings
TrEE i #EEch Baprres i 6 6LOsFtogn

Synchmo 8§ Espart
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GF! Partnership 408 Development
2010 Build SAT Peak Hour

3: Farmstead Way & King Street (110}

7M18/2005

0 B

Moverment” 240 - S WBLS WBR *“NBT U NBR /8B S8BT 2.5 53 Wi s,
Lane Configurations L4 t Fy

SignCortral | Siop - Free Free

Grade 0% 0% 0%

Volume fvehthy - - 35 23 438 © -36 - 27 430

Peak Haur Factar 066 066 096 086 083 093

Houryfowrate (vph} . 53 35 456 38 29 482

Pedesirans

Lane Width (ft) |

Walking Speed (fi's)

Percert Blackage

Right turn flare fveh) _
Median type - . Nons
Mediar storage veh)
Upstraam signal (f)

pA. platogn unblocked

v, conflicting volurna - - 995 475
w1, stage 1 conf val

w2, stage 2 conf vol

484

4.1

22

a7

070

L 494 -

¥v(u, unblocked vol 995 475

2, single {5) ) 6.4 g8.2.

iC, 2 stage {8} _ '

tF(s) . o 35. 33

Pl quele frem 96 ' an 94

cM Gapacity (vehih) - 286" Sa4 L
Direction, Lane #: % CE WE CRENE TS B R
volume Total - -0 HE . 404 4817
Velume Left 53 0 29
Volume Right 35 38 a-

c5H 244 1700 107D

Volume to Capacity  * 026 0.29 0.03
Queue Length 95th i) 25 | 2
Control Dalay (3) /2 00 08 .

Lana LCS c A

Approech Delay (5) - 192 00 06

Approach LOS C

intecseotian Sumithary ™ ST A e b R
Averans Delay 1.4

Imtersection Capaeity Utilization  ~ 54.8% ICU Level of Service

Analysis Period (min) b

HCM Unsignalized tnfarsection Capacity Analys:s
TrE G NZeh By eeiliy & EbReRAT ispr

Synchro § Repors



&Fl Parinership 408 Development

7> Great Road (24-119) & Robinson Road

2010 Build SAT Peak Hour 71812005
Tl N N D S A

Mavement -~ ./%* " EBL . EBT- EBR - WHL® WBT . WBR. - NEL - NBT. NBR "SBL . 58T SBER

Lana Configurat ons 3 & & 3 )

Sign Contrg) Freg Fres Stop Sop

Grarls 2% (%% 0% 1%

Wolume (vehdh) 13 BEs 0 o 989 15 39 g 1 3 4] 20

Pez: Hour Fector 052 082 082 080 030 080 0982 092 BE2 075 0¥s .75

Hourly flaw rate [voh) 14 1pga2 a Q 1977 17 a4z 0 41 4 0 33

Feasrigns

Lana Width {ft)

Walkirg Speed (t's)

Percent Blockage

Right turn flare {veh)

ifedian tpe MNone hene

Median starage veh)

Upstream sigral (ft) 1281

pX, plateon unblocked

viZ, conflicting wolume 1002 1082 2228 2203 10B2 2235 2185 1085

vCA, stage 1 conf val .

vC2, 2tage 2 coaf vol

vCu, unblecked val 1093 1082 . 2228 2203 1082 2288 2195 <pEE

i, sing.e (s) 41 4.1 1 - 6% 82 7?1 8% G2

tG, 2 stage (=) : .

tF (s - C 22 22 35 40 33 3B 40 33

Pl quage free X a3 100 ] 100 85 g4 1049 57

&M capacity (vehih) G472 g48 27 44 7 25 45 7R3

Diréction, Tane'# .+~ © BB 1 "WB 1" NB 1.~ S& AL e T L LT DeE L

Volume Total 1096 1093 a4 a7 :

Valurne Lefl 74 0 42 4

Wolume Right O 17 41 33

cSH o2  f4g 48 132

Valume to Sanacity 02 000 174 nzs

Quena Lenglh 950 (1) P 0 208 27

Control Dekay {5) J8 00 5408 426

Lane .05 A, F E

Approach Delay {3) 0B 0.0 s408 428

Approach LS F E

Intersection Summary S ;

Avarage Oclay 207

Intersecton Capacity Uilization BO.A% IS Level of Service D

Anaiysis Feriod (rein) 15

HEM Unsigna.ized Inlersection Capacity Aralysis
TeFE et Fenh Eygeleei 2 § EbDsFAFtiew

Symichro 6 Regort
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Traftic Study Appendix F

MassHighway Crash Data



Massiiglhway

CRASH RATE WORKSHEET

T —
CITYTOWN Litteton, Ma COUNT DATE : May-C5
DISTRICT ; 3 UNSIGNALIZED: [ x| SIGNALIZED . ]
TG LNTERSECTION DATA -
MAJOR 3TREET ; Greal Road (Route 24/119)
MINOR STREETS) : Rabinsun Rpad

INTERSECTION Mowth
DIAGRAM 3
T —— .
{Label! Approachas) 1
E Robinsen Road
&
3| 1
]
Peak Hour Yolumes.
APPROACH - 1 2 3 4 5 Total
Enteting
DIRECTION ; Vohiclas
VOLUMES (PM) - 17 599 8 590 [RERATeR

"K' FACTOR 0.100 APPROACH ADT ¢ C | ADT = TOTA WOLMM FACT,

TOTAL # OF CRASHES ;’ 10 Y;ﬂ; _ 3 éﬁgﬁgg {# AD}F_

L ST TN NN NN - — . s TR AL EAEAeA== - fm e rrararmEERa -

N BT B (A *1.000,00 |
CRASH RATE CALCULATION : 7083 RATE = o)

Comments _ ) _
Hourly enjering volume was projectad to an ADT usng & K factor of §.1

Project Title & Date: T 21 - Vil'age on the Common - Lifleton, Ma _ JU'5

TATOTZ2 1\ Tech\Complate Cresh Tablas xls 1- CRW 72172005



Masstigiway

CRASH RATE WORKSHEET

-— — m— ——__

CITYTOWN Littleton, Ma COUNT DATE : May-05

DISTRICT ; 3 UMNSIGNALIZED : I X SIGMALIZED : '

S cmeemeenee i NTERSECTION DATA ~

MAJOR STREET - Great Road {Routs 2AM118)

MINCGR STREET(S) ; Stavens Strest,

iMeetinghouse Road

Stovens Stres! J
INTERSECTION . MNerth ¥ .
DIAGRAM e Mectinghouse Road
(Label Approaches)
1
1‘:_“3 K
@& ||
E
L
a
. Peak Hour Volumes
APPRCACH : 1 2 3 4 5 Total
Entcring
DIRECTION Vehicles
VOLUMES (PM) - 1,012 386 306 700 9

"K' FACTOR APPROACH ADT : 1 ADT = TOTAL VLMK acT.

o # OF AVERAGE # OF
TOTAL # OF CRASHES - 3 YEARS : & CRASHES (A )

e et T LT

N R - [ A~ 1000000 )
CRASH RATE CALCULATION ; 06 e T

Comments : _ , .
Hourly ertering volume was projected o an ADT vetng a K factor of 0.1

Project Title & Date: T012% - Vilage on the Comemaon - Littletan. Ma July-05

TATO12 N Tech'Sormplote Crash Tables.xs 2 -CRw 2172005



MassHiphway
CRASH RATE WORKSHEET

_——————. — =

CITY/TOWN: __ Litlelon, Ma COUNT DATE :

DISTRICT ; 3

N EEE e raTiicseprams EmEEE L

MAJOR STREET -
MINOR STREET(S) -

INTERSECTION
DIAGRAM
(Lab2l Approaches)

AFPPROACH !
DIRECTION -

YOLUMES {Ph1) :
"K' FAGTOR:

TOTAL # OF CRASHES :

CRASH RATE CALCULATION :

Comments ;

UNSIGNALIZED ;

[ ]

ceeenn T INTERSECTION DATA -
Great Read (Route 24/115)

BIGNALIZED

LR I L T gy

King Street iRoute 110}

Mowrti , ¥
King Steet 2 | 3 +—
—* 4 |1
s |
m
g1
5
o
]
- Paak Hour Volumes
1 2 5 4 5 Total
. Entering
Vehlcles
835 506 746 411 igdeg
D.100 f APPRDACH ADT : | ADT = TOTAL VO_I'K" FAGT.
4z *OF 5 AVERAGE # OF
YEASS CRASHES (A}
g T _ [ A 1.000.008 )
14 RATE = [ADT ¥ 360 ]

_Heourly enteting volume was projected to an 40T using a K factor of 0.1

Project Titfle & Date: _ T0121 - Village an the Comman - Littleten. Ma

TATO121\Taeh\Complele Crash Tahles x's

July-05

3 - GRW

12112005



MassHigliway

CRASH RATE WORKSHEET

—__m ——

CITY/TOWN : | ttleton, Ma _ COUNTDATE : May-05
DISTRICT - 3 UNSIGNALIZED . x| swoNauzep: [ ]

= INTERSECTION DATA -

—TTEEFEEEARA e mmm—w g .

MAJOR STREET : King Street (Raute 110}

MINOR STREET(S) - Mestinchouse Road

INTERSECTION Morth . King Strest

CIAGRAN -\
{Label Approaches)

/

Meetinghousze Roxd

Peak Hour Valumes

APPROACH ! 1 2 3 4 5 Total
Entering
DIRECTIOM - Vehicles
VOLUMES (PM): | 114 3 789 448 PR ok

" FACTOR 0.14¢0 APPROACH ADT .

TOTAL # OF CRASHES:| 5 #OF 3 AVERAGE#OF | i ot
' YEARS CRASHES [ A} ; R

| ADT = TOTAL WOLMK " FACT.

e e i L It T T LT T T b e e e s mEEEEAR Ao m

N B . [ A*1.05C.000 »
CRASHRATECALCULATION: |~ ‘0347 rave - e

Cotmments . . :
Hourly entering volume was projected to an ADT using a K factor of 0.1

Project Title & Date:  __ T0121 - Vilage on the Common - Littictan, Ma Juby-05

TATM 24T eciComplate Crash Tables.ys 4 - CRW FI2A2005



Massiighway

CRASH RATE WORKSHEET

—

CITY TOWN Litleton, Ma COUNT QATE ; May=05

DISTRICT 3 UNSIGNALIZED - SIGNALIZED : N

.7 INTERSECTION DATA ~ . .

MAJOR STREET ; King Sireet (Route 110}

MINOR STREET{S) : Farmstead Way

INTERSECTION Narth King Straet 2
{Labef Approaches) .o

(4]

211

=

0

i

]

&

w

Feak Hour Volumes

APPROACH * 1 2 3 4 5 Tota)
Entering
DIRECTION : Vehicles
VOLUMES (PM) 584 719 30  UTiass.

"K' FACTOR ! APPROACH ADT : 1 apT = TOTAL VOLPK FacT.

e & OF ’ AVERAGE # OF
TOTAL % OF CRASHES 4 YEARS : 3 CRASHES (A} -

T T e e e TN e - A E G EEER R a e e AN Lo c e e ramsEsEEREAfee oo

CRASH RATE CALCULATION :

LA™ T OOCOES
L ADT 7 JEE)

Comments . . _ ,
Hourly sntering volume was prujected to an ADT using = K factor of .1

Project litle & Date: 70121 - Yillgge on the Cotnmon - Littlezon, Ma July 015

TATO1Z2 T\ Teeh Camplete Crash Tables, xls 5-CRW TIARr2005



Traffic Studv Appendix G

Site Plan
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