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The purpose of this document is to dieswrs i &6 tchoe rii adtoirgn
from US 15 i n-4¥9adymar KFati rf @axl Courmtepnstdoucnhgoandfafmerov
that wi Ekpreskbkutiabesh directions. The e%mehe obrcbdet r
wi || require alireexnitedi nqpftraeachmalceggy e to be updated. T
support incident management, travel(eATNM)nfnarengataitoerd, ceootri
manageimféCM)and c ovrerhdcctleeds research. This operations con
resutt heoVirginia Depart Wb®@®Jfanaf sTra&kneshpod rdteat iionmpu(t regard
corridor wild/l operate so the right technology i mprovem

21 Background

VDOaAndhe Virginia Department of Rail and Public Transpi
Feder al Hi ghway Admini stratioRail FH&A) Cooffn iViceelmd/ A |ainadm G
of Fairfax, is evaluating -6npcovreimeatr fal cmrdatlyeisnfBri
Countyv9tboiin Fairfax County. The devel opment of i mprove
Nati onal Envicryo rAroé n t( &NIE PRQ | ipTXFoicneasls .E nTvhier oTnimeernt al | mpact
(FEI'S) was compl 2048 aind NFdHWAMbh srsued a Record of Deci si
202013 concurrent with lgEHISi.cation of the Tier

As stated in thet BRODont heettlsanapbhis corridalrogca@annot b
i mprovement concept; rather, a c¢ombi Soatei todife 9 | mpr ovem
i mprovecneemtbse | mpl emented in the near telromgewmhitleer m.t her
Because all/l of these Iimprovements cannot be i mpl ement e
for phased i mplementation of a variety of 1| mpreaviement s
program of projectBas Acseddihgl gl aNdDOmg efforts, findir
Ti eFEI'S to frame the 20lropercts wowfhitchi § epirersent s a combi
t hebnidileng corridor.

Under the propos€66é& Woet d2 bgroo jppotwy dlé :

A Three regular |l anes in each direction

A Two managed | anes Eapsess)etfiameesalch odiarsecti on that wou
- Tophying customers
- Hieplhccupancy vehicle (HOV) use#h® @kempB8 Dromot el bs
- Highequency and quality bus service

A Direct or nearly di manoag eadnceess sa nbde tnveene no-atnkeexganded par
facilities

The abboees cdrmgsbt6l tQotreri dor | mprovements Project, also r
Out si de tyhBo Beetlhtema, t heset hae efmsl wowifmemdlt g @i €r 1 ROD

A Il mproving three gener al purpose | anes and adding auxi
appropriate
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A Repurposing a podmaiyon oofprtolve drei griattlagseldolladeses wl t i n
travel timesdfoanahnt es8aniees, -HOW ngplcdust omer s

A Fixing chokepoints

A Addressing safety issues

A Enhancing intermodal connect iavni-dtiyd ewiltoht st,h ee sapdadn gfii oonn o«
|l ots, enhancement to commuter-spbesi $ecviirapsd adddi seowmi
i nvmeeritn tr avel demand management (TDM) strategies

A Integrating transportation communications and technol

I't should be notretds trheagictfshedrdtee €ll0e md-6 et sr oL OE®S ROD
of those 10 \ilregmenitas ,RatiM&iew tEnprieons (s continuing; VRE
phase for t.Ahe eemansi oag t hree el edhedicsabédtheaRODs i wa
Metrorail, | ight ra.Tlhe @md/fpdrs €0u s irdeopi d niprreorvseintent s Pr o
advancing so as not to preclude a future extension of |
the -ofwaglt

This Technical Report provrialels prmdjoeataltdlosho mmpn dsaitpdpes .t

information to Commonwealth, regional, and | ocfal of fi ci
the&6l corridor and who will plan and oversee implementa
an operati ondsb optehr sdpuercitnigv econstructi on and foll owing the

compl etion of the project.

22 Purpose and Need

| mpovement 664 or tihceorl are needed to address:

A CorriChbomrges.Thencorridor currently experiences signifi
weekday peak commute periods as wel Wik doniingueealkocg
and regional popul ation and employment growth, traffi
severity and duration of congesti ore6wi ITihewoMesterno rvaiitlh c
Orange Line al so experwdd moge A ugii nrgi fpiema&kntuse peri ods,
peak vehicul ar BH66aEelenpeviitthds hen pll an-aad transestoonnt h
Orange Line, Metrorail is expected to remain crowded

A Cordroisaf ety DefManynlcieasti ons along the corridor suffe
operational deficiencies that contribute to crashes ¢
expected to increase, modificathbascaereoneeded ahodtpyg)
traveling public.

A Locat9poenci fi ¢ Opredr aSaifoentayl D.¢ i @iden¢ii®sn to corridor mo.
are a number of | ocalized constraints or Achokepoint s
operatiofalcamodns are needed to i mprove traffic and |

A Li miTreavel Chleé cresj ority of transit service-tion the co
work travel to the regi onbé omer e¢arvinafye fohme t dhied sriecgdr e nidn v
the evening. There-day hoaosnti geouvuscmi dn the corridor
transit serdhdyeandMoweekdrnd transit service is needed
destinations. Likewil®eantdhpenetswoi lanoff aciidydci es wi |l
support wal king andcbiaegclilciomg i aloong sapgorting of tral
ot herwise. In addition, travelers would beynedfit from
travel choi ces wahviacih aibrhcelpwdod t Mm@ mand vanpooling.
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A Tr awRell i a.lCiolnigteysti on in the corridor contributes to tr
the vast maj or iMoylidfi ctaté oo rniocdaen.enecedad (including i
technol ogy, programs,t iamd es eérhvwei ceeds)e ctthsatof vehicul ar
events, and incl emeonftf ewre amohreer tarsa weell Ic hacsi ces to i ncre

I n responseets, thesegoal s f oFr66i ncporror\i enoerntasr ei n t he |

A Reduce cong@6tion on |

A Provide new, predictable travel choices

A Enhance safety and travel predictability

A Deliver innovative itmaasipiométlhyaitmandekedlcot i o ®s

A Align technol ogpswli tbacnedn eteaakveo iaddvant age of the growth
vehicl e/ autonomous vehicle technol ogi es

The following sections descri be tehnet aall tAesrgnéasidonveensthanh |l vy .

66 Corridor |Improvements ProjecBuild adFiefnatheepaniect:i

alternatives. Eachi borfi etfhleys ed easlatmel rbreeatitd iibvedl s wa | informatio

in thti ses t:hat foll ow

A NoBuil d Al tTehren®\wii Ve. al ternative is defined as the exi
project corridor with committed ,arsd dfowwrudned treala d wma yt heer
regi onal ConRangengdrathanigon Pl an (CLRP).

A Buil d Al tTehrrnoautgihv ee.he project devel opment process, two
and analyzed for the prmgreytal(tadrtreat invaes otwh sntg vdeorwen c o
proposed Buil d el ttehrendtmpJy esneangadtmon -BUi Ipd ogletce rsn ami it vhe

al so two new managed | anes and three @é&ndmralm Qbr dds & |
-4 95 . Build alternaahnhdedeafaoilntlede(mgwkameéwexamande
expanded existing transit service, transportation prc
infrastructure i mprovements. Build alternatives are ¢
perspective, the two al ttehrenamaivrelsi ndei fcfreas si ns e chtei om dan
Expr es saclceerses Tplod nfBisn &ald al t elrinkdethigv ea ihsybri d of 2A and
vVDOT wi | | use the NEPA evaluation process to select t

alternative t os ctahreeyf ektrtelandt a ve.

31 NoBui |l d Al ternati ve

The -BN\wi | d alternative is defined as the existing transpg
committed and funded r o,adway caumde nttrealn € InR R fid ogmeeatitas n a If
the-BNido |l d alternative are defined bel ow.

The66 corridor from US 15 #4m®5Priinndai Wiflalxi &€m u@d wynthy st a nlt
shown in Table 2. 1.




DRAFMay 12, 2015

-66Corridor | mprove@memdtsi Pnoj@aerncept Report Mawy0l5s

Tabl e -626. ll:ntler changMs liimnPrainndceFai rfax Counti es

Prince Willia Fairfax Cou
US1l5 Uus29
Uus29 Roug8
Rouk@d8Bypass Stringfell ow R

access to/ from

Route 234 Busi|Monument Drive
to/from the ea

Fairfax County
US50

Routl23

Rouf 43

-4 95

The | ane configuration and as s-6 6&iaawyetdh iom etrtad i smtgu ccyh aa arcr
shown in Figure 2.1 and summarized bel ow.

A

I[495 to ThSd s0s.ection accommodategbtBieeviehieathrdiracoel
inside | ane (median s2 dlet)wo so@c cparctug remtmarOe/) | ane i
direction between the hours of 5:30 to 9:30 a. m. and
this section itgocaddpifedmyweMda of Route 243 through
corridor. The shoul der (pouurtpsoisdee )t riasv euls elda naes ian gtehnee rpael
from 5:30 to 11:00 a.m. and 2:00 to 8iG@Gnmipl.ers. poenr we e k
hour (mph).

US 50 to US 29TKiGai meswvi bheaccommodates eight vehicul

direction). The inside | ane (mei dmnei dea) tihe peadk 43
direction betwelhdt O mholwrnslf o0 ;. on weekdays-. Thi s ¢
6has a medi an as well as shobGdeh si.n Thai rpfosx e@o lsmteye d:
transi 6 &mprhs itho Prince William County.

US 29 (Gainesvihi ®)s ¢ond rithdsndladtces f our vehicular travel
direction). It does not have HOV restrictions. A pl an
to eight vehicular travel |l anes (four in eachktdirect:i
l ane wil |l become-2al aneacunrehe pOKk travel direction

9: 30 a.m. and 3:00 to 7:00 p.m. on weekdayés. The wi de

Transé6@umsi de the Beltway 4
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N
A AM Peak Period
Not 1o Scale
B <€=sHUR
- | - - < < |BEsR| <
@4— - -— -« -« - -—
Ve | - - - -~ -— -
METRO
HOV e | HOV ws | HOV m | HOV e | HOV me | HOV e brssssrnsses HIEEHHIN
- | - —% - —s =3 | HOV =3
A e — —% = [sHoR=d-E| =
Isom—b
@) o3
Haymarke! Ganesviie Centrevie
PM Peak Period
[ <=SHLOR
J(— < < S o < < < HOV
HOV < HOV = HOV e HOV e HOV ‘-HOV
* * » » , ’ metro LY T
- -> - - - — o
@ - —> — — — — ->
| —> —e — —_ Tm.m—)l —
Isum—).
@) o3
Haymarket Ganesviie Centrevie

Figure 2. 1: Existing ¥&nei Ca@liyhiAGtermati on on |

3.1.2Transi t, BicyclTdbD/MPedestri an, and
Transit along the corridor consists of coé6@®muvediculdagi ol
travel | anes aWREsecedacpespbbngst h8oWNohéohkRailroad corri

the Metroraidpe&ramegehdei me@éi an oheleastern end of the cc
services are suppoan-ckidd eyl @®txs sdati ngarmpiaclkks hecabronsgonear
An overtvhewdicfdrerriedhar t r ansi tanrde snoaunryc eosf itsh ebsed oswer vi ces
Figure 2.

A VREVRE commuter rail connects the Northern Virginia s
VREGs Masnhalsisne gener al 166 ,r wlarpyp rpari analtesll yt & Imi | es t o th
Manassas Lineds westernmost station is Broad Run/ Airyg

Manassas, Manassas Park, Burke Centpiet,alanBelRowdyi.n gV RE
operates during weekdays amdnreunwe sgibx uemas ttbr i md atl roanigr

Trans6@mumsi de the Beltway 5
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Manassas Line during the morning peak period. The Mar
October 2014).

A Metrorail OfhegWadbimindgtt ropol itan Area Transit Authori
Metrorail Orange Li n6e6 omme dtiweon tarta ctkhse iena sttheer nl end of t
continuing east through Falls Church into Arlington
sttda ons are |l ocated within the study corridor: Vienna
which is the Orange Linebs west-MlenmobtebkbdaBtanioand@jt
495) . I'n June 2012, WMATA de,i twhaitcehd ian cnleuwd éisR ussihx+ 0a dsceir

both directions (three per direction) along the Oranc
hour. The Orange Li ne i sacMeotnmnoordagptpidnx smabobeldy bu80 6800
pasgem trips on a typical weekday; peak hour trains
RossMgtr stratiilons carry more passengers per car than a

( WMATA, 2012) .

A Local and Rebooahl|l aBdst egi onraalt ibnugs6 &l earmvgi clen ogpdkj acent
roadways is provided by fi venidvielEfs@megrytsatveangiCUEa g€ ¢ i
Fairfax); Fairfax Connector (Fairfax County); Loudour
Rappahannock Tr anfiPSRTIC; C AMMMITAS i €ombi ned, t he tcootrali dor |
approximately 130 a. m. péet kc pileati dhed® 5000 d4tA5i ps i n t he |

A Parakn®Ri dFeaci I.Théres ar eandli deearflkaci |l iti emi | e cafa étdluevi © hi n
study corri-dmdi dé@dhtapiarkties are served by a variety
used by carpool s and vaamdpiodoed sf.a cTiwoi toife sahedt gpaatk VRE st
facilities are at Meftarcoirlaiitli esst aatrieo nupteirlTiemetdrfae tthaeer r at &
Metrorail statio@GRBRUaandiluma/Fati tdgXNEr sSthomdds at
Road/ US 29, Manassas Park, Manabtnhas f aadttriiBn efaadlalRaim/ Ai
Road lainmest one Dri ve.

Bicycle and Peded$66 iiasn-sdp &heidd ictoine s ol | ed access facility

bicycles to operate withi nr66i tnsealri nSittrsi.n gdmeelebsioh tr R o agde tcht a g

|l ocated wi Hiangt hBhoebann Drive trail), but this trail i s

Seveaogfalt he bridges carrying a-6tearviealbircoad vea ypsatadvwse ra nadr/ ou

TDMProgrdmdM programs and services are in place to suppc

activities, as well as reduce ovearadd. tTrhaevsde psleeraiaiaale si n

by federal, stapei,vabe 94 goecd wides-rpiad &k lamtds ,-mataatpiomd and e

incentives, Guarant esed vRin ¢ emaH ocninéi chegr cagnrdans ubsi di e s, comm

t el ewor k prsohgarraimmsg, scearrvi ces, traveler ianf elimat ipbrans erwii

(Cor ssipeari fic strategies WwedeTri arnitti FoRMI BimUdpen 281090 n

20

labn d 20y Q
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N
Not to Scale @ /
3 Vienna D
@ S
Begin )
PI'Oject v Fairfax
Haymarket e
oS ROLLNG L n:p‘z;
er—"\“é S
Manassas
Park
A/ MANASSAS PARK
P 286
Fi gwr.€ Metrorail and VRE Transit Services
The BN\wi l teanative assumes the existing transportation
construction in the National Clag2iotd a1 RReeggiioonna'lsl y2 0sli4g nG LfR |

corrdpmpeoci fic projects include:

A Direct access6H@VWptso fMaodren Drive to provide access t
(http:// www. virginiadot.org/ projects/ northernvirginie

A Diverdiianngond i n(t@Ddoh &SgebB at |
(http:// www. virginiadoita6odragn/ dp_rrdojuetaett &/r cdiratntgeer. ravsipr)gi n

A 166 and Route 28 improvements, which include widening
and also rede&giigmtiegcharge (to be coordi-@@&ted with th
I nterchranget hynd¥PoOd)

A 166 and Route 29/ilnitretrccrh athaglel iRmpad vement s

A I66videning to four2d ancGaineswé dtneHEBrydmabl& et

A Roufsd8Bypass/ Relocation at Balls Ford Road Interchange

A 195 HOV/ HOT | anes from GahrotsoBdshlke Road to no

A Route 28w dHeOWV and upgrade to six an6d@nedoght | anes bet w

A Route 234c Bryptarssct four | 8a8BypheHBareh IIRD UL e

A Metrorail Silver Line bebw&&m®nEdotudblalnl £LoGmurych and

A full l'i st of prtdijpedt/ svwiws mavwc aigl. abblgé cdtr p/ proj ects/ high



http://www.mwcog.org/clrp/projects/highway.asp
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32 Build Alternati ves

Two Build alternatives ar e suingdneart ecdo nassi dAel rtaetrinoant.i vTeh e2yA aal
The padhéfprence between the two alternatives is in thi
| ocation of Express Lane access PBuiilnd sal tleelngahtdiwl eb ébsa |ni
hybrid of Alternative 2A and 2B. VDOT wil |l use the NEP/

el ements of each alternative to carry forward as the Pl

Common t o each Buwihled aslstuenrpitdtomm eodf texei dtnicdgusiinf rastr uci
commi tted project sBuwiolnd ad lrdesdr wierdt litveess Ncde f ol l owi ng:

Two managed (Express) | #®@eist hiinn etahceh pdriorjeecctti olni noift sl | a
Three general purpose eBwietshiim telhe hpdojrect iloinmiof s |

Modi fication to interstate access to accommodate i nte
Parakn-di de facilities accommodating multiple travel mo

Commuter bus service and rapid bus service (RBS) alor
Bicycle faxd ldand esl mamg segments of the corridor
EnhanTteMrograms and services

B N S S N N

Operation of the Express Lanes woul d bebamed gwear iushlIneg
price tolling and vehi cleeq wicrcaunpeamtc ywaouwll d chye tThree edOd/r rmo
Buses and carpool and hverpmot evpasseérge wedft wohidndgehreav el
Express Ld&dOe/s.padsmenger vehicles woul dohawlkant tehec hoi ce
regulaamres or paying a tLahkstoTheechhegExpnessrridor HOV
t woccuptamtighriese consi stent with the regt3om@®s |IOlyRR,02vWhi c |

321 1Bui |l d Al2Aernati ve
Thi sr mattievebds roadway cros2.)3 eonthiiem (hsalkovan tiyp4RBiadursect

feet from edge of shoulder to edge of shoulder, woul d |

A Two Express Lanes and three general p ulr grorsiee rl almestswa enn
the two sets of | anes

A Twelfvoeot shoul ders on the right and |l eft sides of the

A Where fed¢@ioolte, meadi an for future fixed guideway trans

A Auxiliary |l anes (shown23d3 wdecleeareealredow in Figure

Fi gwRBeAl theart 2 eTypi cal Section
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3.212Bui |l d Al2Bernati ve
This alternativeds shown wiary2 B& ogwibe sbchiaaena(typo&al sect
feet from edge of shoulder to edge of shoulder, would |
A Two Express Leaeegea@dal hpurpose | anes in each directi
the two sets of | anes
A Aful | shoul der onEkxpeebeéibhdaadbtubf $s$heul der on the ric¢
purpose | anes
A Abarrier (concreteppmedngndbetewééenn travel | anes
A Auxiliary lanes (shown23d4 whealeeareealredow in Figure
FigudelRer n2Bt iTwei cal Section
/’// \‘\\\\\
P A 1 ANV
Y LRATENN
Ll /7 4 LS W S5, 5.
322Access Locations
Under Build Alternatives 2A and 2B, the | odanemaisn of ac«
the same -BsitHeaNbernative. The two Build alternatives
the Expreas 4hoRsisgurne 2.5

TRANSFORM 66

Preliminary Express Lanes

Access Alternatives

OUTSIDE the Beltway
@ \VDOT | -BRPF

West US 50/Lee
Jackson Hwy.
- to/from east

Monument Dr.

US 15/James
Madison Hwy.
- to/from east & west

VA 234 Bypass/
Cushing Rd.
- to/from east

Fairfax

Vient

= g
N na.|
Stringfellow Rd. || _east & west 4 —4 =al
= | - tolfrom east - Vaden Tmrrll;igon
234 VA 123/Chain ||- to/from west - to east
B hd VAU Ra. Bridge Rd. I BUS ONLY A
an @ - to/from east 5
- tolfrom east east & west ™ e "—\rJ\rN
University Blvd. Balls Ford Rd.
- m east - to/from east
Express Lanes
attie] Bl transition ramps

1-495 full and partial
access
Vaden Dr. - to/from west
- to/from west =2
Mgt

%)
VIR
Multimodal Solutions - 495 to Haymarket EINg ﬂk
N Oupn, l
" Express Lanes Access Points
@ Attemative 24 T P McLean
\\
@ Atemative 28 5 o0 m V|
@ Atemative 24 and 28 N tySong +
26 . <%
M4 &

Station
Springfield

@
?/\ Vb F1_Belvair
Figure 2.5: Locations of Access to the
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Proposedatowmhisgowrf i nterchanges with gener al purpose | a
evaluated and are66 hEi sub2 eAltt efnathieves Techni cal Repor
Parakn-di de facilities are anmbDdssan@sluppopartnbfa¥beutcttans
corridor. These facilities will offdceirp epbepokpd des dtirraencsti taico
one mode to anotihkeeshamidng upmpemrdatirons and carpooling op
existing and fut ur e -6dée vced rorpindeonrt iasl osnugc ht htehalt much of th
corridor wild/l bangeéender atced vby ypamlkl t hrsoiutg ha ncdo ocrodrirni adtoerd
RBS

New and expamdgledepdnrlkci | ities wildl have direct or near|l
and are recommended in key | ocag@@onsi dort hePprcoojveecmdat s a
A Haymatr,kewest66WS3 heetchange (new facility)

A Gainesville, of f of University Boulevard (new facil

it
A RoufdBypass (Cushing Ro@md)lerehsangef (ek@eahsion of exi s
Al teragB)ti ve

A Balls Ford Roa@3Bwesheshk Roewefacility)
A Stringfellow Road (expansion of existing facility is

expanas$ oam r eslé6t Cofr rtitdeorl | mpricv emmdantamtRrcdjpeadted i n th

A Monument/ FRiriirMemte®o rfraectli il keélyy structured parking; del.
determi ned)

A Vienna Metrorail Station (possible improvements of ac

Parakn-di de facility |l ocations that wishél Ibeasnoathiiierdpanmrkc
rides adja6éntcotoi dbe &nd a part of consi dé&rguren withi
26.

The foll owing services and el ements are -aedothmended at
facilities:

A Parakn-di daer kpi ng f eorwnperdi vvaetheilcyl es

A Reali me parking availability information

A Ki@asndide accommodati on

A Dedicated space for transit operations (bus bays and
A Waiting aree. ghoel bases $i dewal k, plaza area, etc.)

A Wwatiing area for carpools, vanpool s, and casual carpoo
A Lighting (for waiting areas and parking |l ots)

A Static -tainme rteradnsit service information

A Landscaping

A Pedestrian wal kways

A Covered bicycle rarcks and bicycle locke

A Ilnterconnecting transit servRE®n6B.g., | ocal feeder s
A Direct or nearly diGmarcaged clesrse s o/ifa omew r amps

A Mul ti modal access to/from arterial streeds)hetwork (ir
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Wor king in coordination with VDOT operations of the col
(1'TS) el em&dt Loofr itdloe ||l mprovements Project, t-ransit an
andi de falcs dliiakiamaycd utdhe devel opmenftfornft hhefdebsitnarcy uo fe
i nfor matitombeoluerap-di e f aci laintdy turtainlsiiztatsieoonvi ce i nf or ma:
Fi gume-6lg. Pran®i dreaci | i ti es
L39/7] w = —
FAUQIZ?:: =
Wy
| mmi[ﬁ

— ——
5
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5| (32| |FEp £2
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2 ﬁ g
3
Fairfax b

Statign

I-66 Corridor Park-and-Ride Facilities

» Existing — proposed [
® Existing expansion by project

New
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The 2669 Transi StaagdTadMdi ti onal work currently being c
EA have |l ed to a set of infrastructure, program, and s«
These recommendations for transi tl-66arTei edro c2a mi@grnatnessl ti n mo |
| mpl ement aRepor Pl an

A combination of existing | ecoaclusaendd tnreaw sort esxepravn dceeds Cwoil
and weekend peak adodrofileEmand inters€66ticogrwidbh. ag€dmabb
bus service wijalnldehwve GReBxpialnld eidncr ease service efficiency
i ncr etalsstonngv eni ence and wutility for many trip purposes a
documents the r ecoammemnxdaitrieonnff ada he foll owing transit se

A CommutSer viSersvi ces dedéaterriinesonal ong strategic route

connectivity to major destinations in DC, Arlington,
Herndon, CemanhdeWialhlassas. Commuter services wild/l oper i
commuting direction during peak commute periods. New
in the managed | anes where feasible.

A |6 RBSService sprecti-6f@é ctaolriryi dfoor oper at iofigoeanpelnato hes e xt e
Metrorail Ora®geRBSEnwi | Thepérate on sever al route pat
headways-daygydaaldl weekend serasingde dteo farcd |fit@ampspavi K h di
access to/from managed | anes. RBS wi luls eorpsearwaitten i n t he

reliable, convesieegfytr amR8&eokuclhdoincoet be subfect to to
using the Express Lanes.

Basiene study assumpti-6fsorfrardotrr awesriet aisn ftold olws :
A Ilnterconnecting Local, RegionaExi andn@oeamdt pt aBoedSkrc
regional, and commuter bus service route partaesmns col

service connecti n@®6 towormamidd avii .t hAfnf ¢ chteed servi ce provid
PRTCOMNI Ri de and Omni Link), FaWwmA a&xMeCornonbeucst)o.r Aldo nr

publ-dacdessi ble | ocal, regional, and commuter buses wo
without <charge.
A Integrated | nt e & alcrea nBseittweSeenr vii ces and t-6h& Mernriodarn |
traeertvices would be coordinated with the Metrorail
A Integrated | nt ea&dd alcrea nBseittwe¥eREW6 & ecsoramiddor transit ser:
facilities would bagcenddifoated WREhfagi btd.ig.s, to t he
cost, feasibility, effectiveness, etc. ).

The two Express Lane$6i wiehAch dheestiudy afeh would ope
24 hours a day. SectUs@ 16@)1L o¢dtodhéi sdfat RB8countabl e,

Transportation Equity Act:-LA)LaddowsFdonrUseold i hSAPET HD'
accordance with the | egis31)at i mopn,orcwysd £,5,c ampo elmer (@O y
have free access to the new Express Lanes. Drivers of v
fewer than three occupants could choose t-tor pialyerma tmouldk:
woul d be prohibited in the Express Lanes.




DRAFMay 12, 2015

I-66Corridor | mprove@memdtsi Pnoje@aerncept Report MaypyO0l1l5s

Tod Ifor the Express Lanes would vary according to traff

operating at an acceptable | evel of-l aeeviceffatcaVv odl o mens
increase, tolls would ineréasestolLi Etmwesedemandrfadéfith
woul d decrease to make the | anes more attractive.

Fully electronic tolling woul €Prasgui MMéec estwomeéds ntoa (ha:
supporting the facildtdi shlagttohicraitgsstwobhel p drive
the Express Lanes. Drivers would lock in their toll ra

Express Lanes. Under provisions of 23 US&Lt 16®pgrdadt,i amalu
performance monitoring programs and enforcement progr al

of

the facility is not degraded and that the facility |

requirem8h3I@6.6f

VDOT uses technology t-66maonagéedborafFromonhéehBcConnell l
Transportation Operation Center (MPSTOC) in Fairfax, VI
surveil learnacse, cdanmspatches Safety Service Patrol (SSP) ve
constr,antdioangestion informat ibdmhtomet serwpthiclein@dewdhrcough
website and mobile app.

This pwidjdeets gihteatenstr ddtitdhre ofoaalsi de technology compo

identifies the components currently in place and brief|

A ATMystd@dmproject is currently UAifddeys tceom sitmfurca s tornu d tou ri ¢
corridor from the Washington, DC Iine to US 15 in Hay

- Fulslpan gantri-beysawetbvernhead dyna(nbDM$ measlsamgte &1 igne
of cllanneds ahead, including thbapeasusoofrahti shodu
peak periods, and variable speed Iimits to warn d
congestion

- Cameras with video analytics toumdeirt bmanffor stopp

- Adaptive ramp mertemp nmet emrhiemge rommt es adjust in res
flow rates and ramp queues (this system wil!/ be r
shoul der | ane)

A Other | TSThevicoesi dor iist hi ndsetvriucneesntceodnmon t o the rest
net work, which includes BMS sL93%evéhiaonlke damectasrs 4Qa
ipavement inducti-meunto-bpisdeanddpol detectors), and one
Sensor EGE&&Y) oWST hless.e devices ,wihloluglhe speglidded | ocati on
wi || be dictated by the final design.

A Connected VehicleABRoaassdeéeUdonimesbetter equipped with

technol ogi es faofretnyo baiplpll¢iyaaatnimenss,s ofD@Nameportation (
researching ways to |l everage that information to bett
an active resea6hcproj dor wnthhd8l roadsi dea wnoiltess ( R
with radios that can commuhhesade edevw it he € qwii lplperde m&ihm cad
during construct iwdhrenamdedl bhe ar epl aced
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A

Th

>

v v v D

Fi ber Optic Communi &vabtOTorhsasBac Kh dree. opti c communi cat
redundant -666-83195PHaenrd -2V3dM4 t hat transmits data to and fr

to the MPSTOC. | f any par tr oouft etdh aitn itsh ec uotp, p-@dsaittae tdriarfef
portion of that backbone has 96 asttirommn dsoiannd .t Hrne d isnhee
i ndustry trends, the demand for communications bandwi
the fOheartackbone wildl be kept intact during construc
redundancy wi || be added.

e following documents were used as references in the
Tier 1 Environment al | mpact Statement and Tier 1 Recc
15 in Prince William County tDOTDWRIPelr s tFHWA, 4 ND vienrmbRa i r
2013

Scoping Framewor k 2DNEPAm@ntaffoc d@indr Transportation Tec
I nterchange Justif2@a%5i on Report, VDOT,

VDOT Business Pl & 1f5or Fi scal Year

COG/ TPB Draft Nati omagle s@d minknddle fifuedyl loédnr Co

l9 HOV/ HOT Lanes Project DRAFT g c WMaa(Ocla2 Requi rement s
VDONorthern Regi NRQDPEr Atcbnsec¢t ur e

66 ATDM High Level Concept Plan, July 2011

e foll owing studies tantdh ed e6cuentanktisi dv rl |1 nsputpgovoerme nt s P

Ti eEA2 VDDRHiL s study wil/l devel op the scope/ specifics
of the study corridor and documen66i ampatat p66tft hpr ¢ pose
Corridor I mprovements Project.

Corridor Study alnndt eSycshtaenngwei dleu st(l ) )Rc DO T eRe Pdrr twi | |
request approval for new and modi fied interstate acce
related to gkbkapeEanpress,pbambestransit facilities.
TranlsDM mpl ement at i DRPPIlamd T™ViDGT study wi | | document t |
facility and servi c® 6hoererdisd cars |inmppructvse neon ttshePrloj ect .
Peliminary Engdé e@oarirnigdoorf IimprovEmesnt st u&Vpowi | | prepa
preliminary engineering plans of infrastructure and f
needs.

Traffic and R&veguei 8t ©Od §-R rciev aotfte nPEuUbgMAPcP. s Thi s st udy wi
document traffic and revebBupr dopleamd $ oabsts md oamtge d wi t
coordinati-6®eCowirtihd otrhel Mmpr ovements Project.

-66 HOT Ladyes VIXKAMIs study is curagmnahg winldlerdetrepair aeé i
feasibility of ipnrpilddcodk, mtniersg i vCarpidBibalt thvea y . For the purp
the&é 6l Corridor | mprovements Project, the follHébwing as
HOT Lanes Study:

- Assume opening year of 2025 -6f6o rHIQadmes stuldiyr d | ane ph

- The6d HI@QM eSst udiyl | be docum&mt ed under an

- Project termini will CeipttBeell d weaays t Wehred sft uam twhé | ev
current HOV terminus at Route 29 and consider an
study shows that a DC terminus captures additiona
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- Toll operations wil!/ be condarmrtayx,t evdhioawh ibsy tvd Oblfe t d
ot hers out-66dEO®Tf &tbauhdeys. |

A l-6Route 28.VWDrlj ewcats devel oping a project t® iamglrove a
within the coebrér;i dohri snoprrtohj eocft li s -66wConcodopor Bmpdoveaem
ProjedtncdraddeBwpl ar Tree Road/ Stonecr ofCtL aBwrud necvear d Ov
Park Entrance, removal of the ECL Park entrance traff
Poplfrage Road from i teas®etxicf? BRoguStteornneicruwsf t Boul evard,
i mprovements at the Westfields Boulevard interchange.

Ot herdidmdlaudi ng current and forecasted traffic vol umes,
anal §san be found in teesedaddcaomeat srefe

51 Corridor Users and Traveling Public

66 is | argely a commuting corrido8]1l ahdughriat pbé&otset
west on the weekendsdi MWeetkidheayaylt rrefsfiidee aihsd Bidi Af AkngGobaont
anBbBCcommut e west t o tohreottDdlue 1 es o fCiogrdirakdso. r

Travelers in t hvesedaurceaat etde nadn dt oca fbfd uent compawedkto nat.
for the federal g OV e rammatheyn tc oconmmuctoen tlroancgt odrisst ances t o fin
housing prices. From an operations standpoint, the maj
area and travel t mesirsoutOpeamta orneadu lsarr at egi es shoul d b
traveler who has ready access to technology, with consi
means.

52 VDOT Oper&ys toennssMaannadg e me n t

VDOOper ates aneo6maisn toaien s@f | mahien raargticetri eecst.i Mds are to ke
fl owing as weldli sgpsatpcds snigb ISea fleyrye sSpetrovd acnedi Recaltefaerh 6 st o
provide traveler inéarmabudbndeandspgeviaded H®ODOIt atus in
al so maint ai aseatrdirerogv oardd bddbebr i s.

VDOT facilities are bpepaviDeQdiidgmd r ma it mtr aGRihéedE @ | purpose
deviegsi paeint syatdadeed modiofri ¢ dhisshowled feewltl v i ntegrated i
NorthernTwWamgpwnrntaati on '"GpeC)mgteindomaCenstodét ware system

Genepualpose and Exygstemmsheacapabl e of fporomand emgme daaeumpes
requi nence tMyovi ng Ahead f d'€e PtrwrgvtlreRA(inici dtema 2dur ati on and
ve hi-obers of del ay).

530t her Public Agency Stakehol ders

The following transit agenci es & @&aoarartiechprno vaeueonjatesotund t |
and wil |l be ipmpgpomtseedd kyh atnlgees t o t he corridor:

A WMATA
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A Virginia DPRT

A Northern Virginia TrMWBA)rtation Authority

A Virginia RediVRTal Transi't

A PRTC

A VRE

A Metropolitan WashingtMWAAAIi rports Authority

A Fai rCfoauxnty Connector

A City of Fairfax CUE

Transé6@umsi de the Beltway 16
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12,

2015

A Transit Technical Advisory
during the planning process.

Group
TTAG members

(oTnTvAe() e dw asse vcerreaalt ende ef
represent

0 (

agencies, and transplarbtbdel i shsot gangeaittpeec stha t p avretriec ii pmart

the TTAG:

Tabb Entiti

e

S

Feder al Hi ghway Admini st Ar

FedeTradnsit Administrat
Virginia Department of

Virginia Department of
Transportation

[
.
F

Metropolitan Washington

Metropolitan Washington

Commut er Connections

Was hi ngton Metropolitan

Pot omac and Rappahannocl

Commi ssi on

Rappahaf®Rapckan Regi onal

Commut er Services

Virginia Rail way Expres:c
Northern Shenandoah Vall
Commi ssi on

NorthWérmginia Regional Ci

Northern Virginia Transtg

Northern Virginia Transg

Dull es Area Transportat.

Vanpool Alliance

The operat iagre nafi etsh,d steuad | Vi es

Ar
Ar
Fa

Fa
Fa

Lo
Pr

Ci

Ci
Ci

Ci
Ci
Ci

t
t

nvited to Participate

r f ax

-

ngton County Commut
ngton County Transi
ngton Transportatio

County

faxD€pamttment of Tr

rfax County Ride Sou
doun County Transit/
nce William County
y of Al exandri a

y of Alexandr { BABHanN
y of Fairfax

y of Falls Church

y of Manassas

y of Manassas Park

Town of

Town of

‘not

Haymar ket
Vi enna

i mited to

n

t

h

A Providing travecluesrt oinmefrosr mati on t o

A Tracking fleet vehicle Il ocation

A Monitoring fleet vehicle diagnostics

A Fare collection

A Maintenance yard operations

A Ilncident management

These agencies will be mosveimppstedt wWh¥DOTiapenbobivens,
providing traveler information

The | i mi-66Coafritdipa olveMerntexct f al lanwdi tPhriinn cFea iWidlalxeam Co u n

City of Fairfax, Towrk.dahfe Vd pembat,t baensde aHiadyurmatt hiesi pal i ti es
overwiatph VDOT on ,wvarcil oeads$ nigevdédles f ol |l owi ng:
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A Developing transportation plans

A Programming funds

A Design elements and oversight

A Public interaction and awareness

A Political support

A Conmunication | ayer for permitting

TDM services in Virginia are typically provided by a si
transportation district to f aciplriotbdteansr @ dhiadn alr atnrsareqigo |
ocaliti adDM Berdéerce.s are memeasxilhy m@momeldi ay and transp

hroughout the greater Nofi nthoe renl iVmirnga tneio @ o gsghii of nt v @it dnoghl e
SOV) ttoriopher modes oThae itmeasn viSterdapdceamPIMed in the stud
orridor are described in the following sections.

O —~ ~+ —

Thee&Btudy area is served by the following TDM agenci es:

A Fairfax FCGoiunftayx Countyds Ri de Sa usricoens opgr cadhreanDeipsard ment
Transportation.

A PRT®RTCb6s Omni Match program serves Prince William Co
Virginiabés Vanpool Alliance Progr am.

A Metropolitan Washf nGowvear ¢ VBMOOSBIWDOGdSs Commuter Connec
coordinates regional activities in their network, whi

A DRPDRPT supports | ocalpcei faiegi shalt ewpadmed sed mii ciest er st |
statebs telework program.

A VDOTWVDOT supports regional and statedwindet werkesanaddmi
manages some of-anidirde refisadisl pair k

A Feder al algedeaeri®ls .agencies have empl oyee tralnhsepyort ati o

al so administer the federal commuter benefit program.
TDM is presented in greater detail in the Transit and
ThBVTIAs a prict@atreorgani zation whose mission is "to adv.
greatest regional signilfiilceeantcree i hDMo,r t N\ T Au tva ¢ rgie mb fau €' n c
the project through garnering political support

The Northern Virginia Transportation Commi ssion (NVTC)
manage and control ,arhde fgrummxearitoyn sqf atfif e i Mastrit dire rDi S/ti migd tn i
The NVTC overl aps with VDOT because it creates a polic:
jurisdictions

54 Pot enGoinaclessi onaire
| dP3 appisoaeh edthed fporopeces sl bashiugird der wsielnls isbteid vceo s t

wi || cbosthecmini mum requipaedi spéarfiycani ohe gener al p
not contri but.&hti ¢ teckeod tbguir Edenumay introduce innovations
tattr actVDOITd evii § | cequeuiesast Omadld@®c hni cal regeneralent s fo

pur plbaees prescribethabnpt ¥DOToperati onhbhi dupinogeodbnstruct
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achieve operationgénembaledpainesss sféod rl otwh.ilge cohent e uct h @ n
concessionaire will need to gain an understanding of t|
VDO®dnt he operagéeoner af [pabneepso.s e

6.1 Over ar €ominsg der ati ons

With respect to technology I|ife cycle, connected and a
and managing system per froamamicreg ¢that MidOITtdss i wigl eld \agk ui i odnes
concept for the corridor

As the rate of changing tethnelagyi copat nel@eshrmdl onqing * a !
wi || be obsol et elToitmigdtoal t\ I@MMmuysetiasdsgines ¢ Mreslod gt ihan s
all owhpoobabbbs blnecset e

The | evel of detail should consider the rate of technol
toonnected vehicles dwuhlmeée ngedqhestt i(Fiep( apt cve@esgpaalteed t o be
December 2015) and construction (2017 through 2020). TI
be functi onal-basnedd ,o uusciomge sp e r(foor menacea cmest)r.i ¢ s

Fi ber optic communicatipomnofi & exhnoll ogey tas & xfisttsr emt t h
communication bandwidthvehitl entgchneokregseswi Therafor e,
highRlpacity, reogpundcgatrbtactkibmerre .

Connected and autonomous vehicles are the future. Road:
research and development and therefore r apiindvleystevion vi n
roadside infrastructure to stay at the forefront of thi
VDOT wi || still need Atraditional 6 I'TS technol ogies ani
technol ogies mature to the poi net twhcehrneo |tohge ye sc,a ni nsctlaurdti n
vehicle penetroatridor qwii tphmeain t o take full advantage of

The private sector is | eadiserg ehkpewawynice.t & DO schotwha
| esshecarvy | TS infrastructure and more on the acquisitio
third parties topiantgrpoppaieatnobast ainddservices.

Recogni zing that the private sector isugepokraéedngo be
portion of trhengged)elcaiE@T. emay need to be more descript
t heener al purnpogsedsebanedor | mprovements Project
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The United States DetpatifondEn(s bkadiagsphe nation in man
performance 2A6ro0oGgDOMAPSquirements, VDOT will measur e
to support the calculation of <congeshtoiuorns poefr fdeed haayn caen dm
time reliability.

VDOT Northern Virginia Districtds Public Safety and Tr e
manage operation&eéfooritdlbe .overall I

6.2 l nci dent Management Systems

Crashes account for a shghntlotuircsa mtf sdhedraey ;o0 ft hewerfalrle ,v e f
rapid response, and efficient scene management wil|l be
PSTOC, as the entity responsi b6 ftorridoirdemuusidhaygemal
time data to efficiently respond t oAhR8mMmweeys siincniadeant s

woul d esgponsi ble for incident management on managed | an
6.2.1.1 Ful | Vi sual Coverage at PSTOC

Cl osceid cuit CGe@Temesiasenat¢te the best means of surveillanc
visual confirmation of incidents. When the PSTOC can r
i ncident, the dispatcher can effecti velleyarputthe oigrectihdeern t
guickly improve traffic flow. Vital ocul ar information

along the entire |l ength of theiobrastdouct TThigdsacroenede i su @ ¢
(PTZ) cammrbhe apatding.

In times of | ow viisméi Fogygprewcloadiniigmts, video i mage
To eradicate theimmgolbilgehm ionfg Isohwo ullidg hbte i nstall ed al ong
-6 6 crutrlrye has sufficient |lighting, but -doiwnhtdiunrg nfgi xtthuer e

constructionProoncess. ohlaé re muskti mde pd amien d mwrha y nign 9 tna | |
upgraded | ighting.

Automatic incident alerts are pdhecwewér, wthihs vti @delon alnad y
unproven in outdooprr oedauvcaen y nfmains e alhar ms. Fori ctshiwd Irleas«
not be used on the gener al purpose | andesi amde vy | | onl

concessionaire.

6.2.1.2 Travel er Il nf or mati on

Enroute danmd pprteaaveler information allow motorists to maé
occlhis information shoul dl rbtee mmaadtd i & e a adprpd/iem@tiimnghe
di spl ays.

Enroute traveler information can beaddbBwhkyhienahtee drt o hteh e
driving. DMS ie$yusddoeghemsi vhe corridor as a part of

control signal gantér6.e sBye vuesriyn gl /t3h emiATeM ognanit ri es to red
congestion point, drivers are al |dwekd haodedg wadt e eraadspons
collisions due to a sudden halt. Also, mobile applicati
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upcoming congestion, and allow them a choice of remaini
potentially f-aatenavbgatei oAssyatems become smarter, al
technol ogy, drivers can al so be eddlcil werdd ¢ ptrhaiys ei Mfhersma t
traveler information sources can alleviate delays caus
Simiyatpie traveler information ndmpaovwand ol eccksopath to
travel. Wi th the mobéehieclappdi €spltapysnrsmamidi omed above, ¢t

choosing the fastest ofpathm avoti Weinyg ded taifrsavddleassesd by i n
caaccess 9YDOEoOHstibcecearsnpedds asnan dteglomire/DhCals devel oped a
robt6dgdl traveler informatiadnd oam pu seerds weob smiatkee i nf or med ¢

Th
ac

roug®5t lCeoriri dor Coalition, VDOT has access to probe
ross the state without any infrastructure deployment .
appl i chotwieovresr, this type ofsmartvphhene epd eizwhiise bcaulir Irgeantia vy
not accurate enough to differentiate between drivers t|
anes. Oof t en, travel in managed | anes is much faster t|
emi srepresents .Bothh scomagi tbieormas t e mp om@aprhyo €hSor t c omi ng
echnol ogy titse Ifiamrim efdadtyor and battery | ife of the phon
e.g., running or bikiang.wdthehed)rar e amodsPIBgt tsamray t phon
echnoimpg yowes ,grianee vehi cHeomdaactcau e@eiyeitgch di f f erenti ate a
river's posi tailoamoay i Ingnenor@arasdvanced tetdheekbogiypseseat
omected vehicle technologies could introduce greater |

0O Q ~ —~ ~ (n —

Another potential sour WazefWdmeaebeanr ttphfad n mastespn i s
crowdsourcing to gather i nciMoerng ZIdmalh ltiravadeWei agdii mftoh
St amesl Europe have entered formal partneRlIscriipda wbDQ@T, Wan
particular, is both -triemeiivi migdeamtd isthfacrn magt reml&ws t h Waze
511 and Wazes amierefiwremdi@donc.oul d consider this type of p.
its own swurveillance

6.2.1.3 We at her | nf or mati on

VDOT haBES®methe corridor at US 15 inmaiHhayamairekde td.urT migs E
construction and -kniursd the prepviacde dt hA miamemuwmmBE &6 ttoh rVvDeO T .
should be installed within the corridor to collect pav
a mi mum.

6.214 Support for CAD Dispatch of Safety Se
Di s patScShHwviolfl be |Iimited to the maonagée [ ampastiedt bwi t heo

ThP3concessionai sepmediindoi dent managbehept e ®s. LTamoewgh
det avolubed determined after contract award, VDOT wil/l re
and infrasguucedrierocisdemptormanagement .




DRAFMay 12, 2015

I-66Corridor | mprove@memdtsi Pnoje@aerncept Report MaypyO0l1l5s

6.2.2.1 |l nci dent Response

On managed | anes, the cohe&axdidemdai rdetean i omo@asna r espon
to meet the contTrhaec tc ornecgeusi srieomeanitrse. wi | | be redquwiered to
ti me duration specified in the contract.

6.2.2.2 Full Visual Coverage a(TOICaffic Opera
To maintain daily operations and respond to incidents i

aTOCThis TOCbshofubmiiziemandd @enxlpy nafeacte sissar meet contract
requirements

6.2.2.3 Travel er Il nf or mati on

ThBP3oncessionaitrreadwiiaedt eveolf fyammetd -t eme tddtbaar abhe

managed.Thanesncesniildnaieread t ot ipme vfi eleed awirtelal¥BDOF dat a t
mushtave free and tohpeend aatcac eeshse tcoonc e s snacragierde | amidlsect s ol
VDOS halolt be restrictethfswhahaebdleypsasbhiicngr any third

6.2.2.4 We at her | nf or mati on

Pavement temperaitauecguiimddronatt e merpdnpewi eldathtetmau s t
beprovi /ODTtwi th no restrictians on use or redistributi

6.2.2.5 Support for CAD Dispatch of Safety Se

The concessionai r e' swiilnlc indeedstyosant ahnaacgoemmpeantti b | 8t amiet h t he

Pol i Seasewi de Agenci 8TAR& dlioowi Shygs toefm d(i sabl ed vehicles o
should be provided by a |Iist of providers with a fixed
managedshamés have emergency response vehicles at the

ti meframe.

6.3 ConnecMeehd c | es

Aporti66 08 being hesdkdf ars maonreesdt ed vehicle systems and
the |imits ofThéereyitreisa i @gntagreaf or Transportation, |l nnov
currentl y |lcecandn encgt ead pvid hoitc | e/ @it Y¥pvr om ceustéa woehhacd rei t( an
applicatlUiSo@Tpf b ot aRergaajredd telsest todr i tdlne ¢ er sel 2Q@T e Ifwtr a U
pr ojheoccvie WDrOT ovondtli nue tConineeeéetd Ve hi clnas r@pseraatcihomsn t hi
teked

Exi sting r ovdads$idde aurgidtnsgleocto mmubSR@A aiddwmws Vehicle to

I nfrastruct umesheeecphtn ocolpoegriactsi onal . dbeseguocbobnsbaovegi bat al
66and par al Ibeete arr t @aii rad FWisli Iteh gn da nls Roou teex Hla5p diant b e t

This equipment is currently | ocated on existing CCTV p
VDOT wi | | a dccapm deo wadtdlrriteni ft erde miusntbiem g o€ Vi. elgeusi sp ntehnatn (4 8

hours) .

With CV infrastructure on this corridor, the focus at
management, dynamic merge assist, and siNgantalonoapler at i on.
Hi ghway Traffic SaNEHT AR mi a1 sree gaunvge midis lc € sCd/e

techndlnogy,e meanti me equi pped vehicles will generally
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particwpati Ge -ionn balns iiop.test amahechumh@Yi teclhéwllidg be on
all vékitweesr 2025 and 2040. CVmoeugnutiegdmettot i s | Andegdi te
and pricing information will need to be displayed on si

641 CHByst ems

The gaallCMYyst emakse teof fective use of all travel modes a
to effectively move peopl e and ndgtoraudcst. u rTeh iasmdi ess tdroenret by |
ma x i midaitrmag col |l ecti on, communication, integration, and

Thias | ows VROEtth@enovation caprbvai ¢ oceadechvebhiopéer
i nformation applicationsy MIOIOM fdocedbde nebgpilgontantti gpsat parat o

this project. The focus will be to share any informati
private sector adequate information to btutisbdFosethl san
reastohit3concesssbomake coll ected data available to the |
t heol | ectwed hdattar.estrictions

Any data col Jaedti @ odmtparkransit, bike shlaamegs psatroadll ce |
be di sseminated to private applicataidoranpgreovirdaered ereind:
systeAm)&ppl icati ons.

A concept of what | CM coul d iFmnglud.dé 6isnhiotshne fcoorr riildours tirsa
purposeandnily,i gcvedeod meotcheen sexits st on. By pdbowhdsng i nf
example trRawedl ttiiplees modes, travelers can make infor med
can bkke ter utilized.

Vienna Metro

VIA iéwén 45

va Expresslanes 35
va Transit 40

via Next Bus 50
—

Figwile | CM Concept (for illustrative purpose

642 Patrakn-2i de Lot s

VDOT wi | | be per forhmiong exapiklintg mvajide atandi dg data Dnoim
95 in Dal e h@ist f heend nfws mat epat abe5431gande. After i mple
review, VDOT wil/l release a Draft Report of tFeimmdi ngs,
The goal of this projectrewialradvibnegl ablebafadepdi DMBr matt b
interstate, which wil/| allow ot usandi de matket-0 ndi ®e¢ ma |
95. VDIOsiodd meaegl wer ki ng i nf drmat itdhhre pppvate sector

Parakn-di deadtoot sbnec | ude e 6Cor tihckekord | mproaedemaveen Poomatt on
systséomr bwal aramd par kkancgh aavaadkl dhebcidtietdy al onsghtuhe corri d
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have a shelter installed with an efibiepmewmmmaetad cmet oasd
endl di ssemi ntaitmeo ni nofforrmeaatl.i on t o the users

Arrival and depart-urmei hdbor mas i bntarnapda & setaldhdd i Mettergorraatield .
coll ected, scemteacvhaidfabtihdstey transit vehicles will also
and temé information about trélsicbrvediocl witseéadbiecobeakdl
usegr giving thbowhi ch-apaiekle ltocadtdeonand efficiently cat
train.

Similar toPBramsedgsi d/favribb&® agdee to provide bike share

| ocati ons rniedaer. § heamthrdayr ke@s swel | as bike rack space av
this information should be shared freely.

Parall el arterial travel time information may be col |l e
arteri dlind.orTaditssaopne avail abl ephbmeougbhplsimaati ons using GF
services. By making count station i nf owarmitdloen caovmag U taebrl s
travel er I-ad ocngmeyihdeohroose t o avoid congestion on the fre
arterial, saving t hEvepmwesgdholldmigsa yiinnfgrfnoart i on wi | | al so

concessionaire's cost model , &M@ Tsckhooud.sde be provided by
The managed | anes are part of an integrated corridor. [
bi ke shari,agd aheegiealks al purpose |l anes, the provision
managed | aneismpwirlitlamte ppanrt of enabling travelers to mak
65 Data Collection and Monitoring Systen

Perf ormance Management

As part of udk opmd mfgorMA&Pnc e me arsaulraet ede qtud rceamegetsst i on r ed
system rnéDOBRbsl deyel oped a processndg ogystad mup eart fi mrgmamale
statewi de. Currently, VDOT is reporting on

A Vehihdwers of del ay
A Incident duration

A HOV |l ane performance

The contractor wil/l be requiredanagead@Paderoprohésée omsa:
23 USC 166(d), annual certification must be made that
enf orcement programs are in place to ensure that the p¢
the facidtied im a@apeordance with the restrictions and r e
the corridor wild.l be required to operate with the perf

VDOT needs speed andv ®lbiheome st oo fcTahléedsalylaattea currently con
combination of | NRslI Xstaantdi ovnesh.i cAlse pcaorutntof t his project,
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can come from I NRI X or another third party probe vehicl
concessionaire to determine the best soumeet ofdomata to
from count stations along the corridor, but as |l ong as
any available technology or service.

On managed | anes, speed monitoring should be a priorit:
mi nimmwperating speed based on the Federal Degradati on
mpfon an HOV facility mwpibh grapéedot i momplbéha@ 16e
speed | imitcilfi tyheh&dOVa fapemmgh I Toniav dieds sd etghraandi5mg t he f

vehicles must maintain a minimum averdgeiaongenatcnoygi spe
188ay period during morningurorperiend sn.g hew&kwdeary, p\eR®&T hroe
mi ni mum average openpdntni ntgh es preaenda goefd S 5a ne smplasn dt twe | | con
performance target for maintained free flow speed.

To enable private cbmabhheesr avedeveli npormati on, the dat
VDOT and available to the public, with no restrictions
gener al |paunrepso svei | | be displayed in real htei me avre | DM$ mel a
managed | anes wil|l not be required to be displayed.

66 Communi cati ons

66 requires a highly reliable, secure, and available c
purspeo and managed | anes. The cobhwueddi amai fé bwirl loplhe ce oz
support communication needs T hoer cuopn cteos s3i0o nyaeiarres winl It hree e
redundamduit duct banks wsohtbaifidieieegned heepahati o8 not
affected.

6.7 AT M

ThATMystcaummrentl|ly bei neg 6c ovesetdb & cot e dboawseedd on t he propose
foot,mmidhdcor ri dor wctbmmeddt EedddvMdtsy st em. The ATM system
all ows VDOT to dynamically open HOV and sanodulsdpeercilalnes
evenDOT wil bdshaukrdemniumdger the MHeweproj,eatnl i ke the curi
system, this wild. onkpsbhbendenei nni deoaal cpadi &ai ons

Maki ng hiolué dearvalidmeél e wougledhecrnd atparfpabbre IThredbeormfli t s of
wouil dcl ude:

A PrinddIWam County c ognesniedrearls |phuorepioastet eneproj ect i mpl e me
degradation of the corridor. Opening the ghdoad aler | ar
purposer s.

A Gener al banpeswi ld lexperdiemgesti on.

Thehal Iwonuwled enes Braad e operations in the merge areas.

An opftoronproviding shoulder | ane usage while m$nimizing

li minsghoet dusage to incident or special event scenari os

avail able capacity and Express. L@dahescdepmmarold ast mhaei mamj

would need to be designédd caraf Wl lay gidni kste hsecsedneaatai sod ssth o u |
be considered with an i ncEndernge rbd ywicdkrd envge nhableladt lefad i 6 @ n e (
pasosn both sidesitdfi sarpoisrecsi caerthtogeheafespgpondeks and t hos
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the crd@3édhs was the general consensus from enseygteenmy r e
for Mi od iDeprart menpoot aTi @ams

Fi gw2e Concept of shoobdmal uébetijldemdgdtmn)di ti ons

A concept of the | ane indications shoawEirigdB83® nNbbp of t|
that wdyrnami gns could be places on the structure over t

C LKL X
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Fi gwB3e Concépneotsngawtindi cati ons

68l nfrastructure Maintenance During Con

A Transportation Management Plan (TMRQonst meectdiean fper it d
formal TMP wil!l beeénligeftesbesdsoanhabee wand VDE@T after
TMP will include:

A MaintenanceMOThaeaa®mioned early in the project devel oy
A Options for TDM dthraibrcd uadaeen s tnrpd e8tmidamrgi ncgo nHSQM ucti on, po
for 24 hours a day.

A Apl an for using the shoulder. | ane as a gener al purpos

A Emphasis of work zones for increased safety and capac
purpose | anes

Technical requiremantforwitlhle bneai cheéwmelndpmg of assets duri

with the goal of keeping the assets functional for the

requi r evmmiémd Isude

A A possible advance projié¢ct cdepgmrojfelpt dehdherhtdset a

wi || be ¢ ondsutrriuncgtcemdh sacnhdu c tsi.on phase
A Ilnstallation of temporary fiber | inefsayurwhigcl omay r uc
requiermporary overhead installation.
A Power distrtbaonhson reloca
A Ot hercomm8hi satl omati on
A Concessionaire to coor damianveo lwiec wSietrhc ot.htee almMOGvhaond AT
A Maintenance of tolling signs for ad¢&@%ce warning dur.i
A Operational rgecdei comeretss i fomrai r e durcionngs tcrouncsttirounct i on @
A Cost anallygias iofg reexi sting cameras after construction
devi.ces
A Requirements for maintenance of existewginhfaastuoaoturt
A Requirements for -keptiacing |ighting in
Operational strategies for infrastructure maintenance ¢

A Data Management

- Collection and integration of construction inform
- Disseminati onn oifnfcoornnsattriuocnt iaond dat a
- I ntegration of construct CWdhatianfdiranad mioma twii d h Ad WS

A Operational

- Shoul der operating all the time during construct.i

- Consider shoulder as travel | ane
A VDOT will Ir®qudmpomdrdts kekupelhoidsigadeesri ces may be ta
down i np e & do fofv edruriighnlgt constr bautti aml lessr gi ven expr ess

VDOT they musforbeé hraplkakp
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Currently, VDOTofhacso naf il doeniclied wveillt bv eals of data for the | T
infrastr-mgitlur el ehsel of data wiltlhdeeed otpanelmd od n ftiercherd cj
requirements.

Lessons | eahfaTeMl pfrroojmect curr entilnye lkumdeeewlregt@esafr uct i on

A ATM el etmemmérseused during the construction phases and
A I mpacts of the ATM elements from the construction pha
A Benefitsusfirnogm AlTeM el ements during the construction ph

69 Tol Il ing Systems

The6d@ toll concespswiranei rwd trhusat t ransipwmdérn ntghaty sitemsupp
operated by other agaemdhestbvodessai spamitess .exXIfhersieence
other toll sl & £4e91b5 6iln misBdlet ichiul | es Tahd DORblaldes

Greenway

The porlbidonnsicdBe | t way | be Expnkgsdumrneg peak h<@ur s, and

unt i | 2020, when all tB3pketrhagpraOLVRRRIOOTc ownivielr to pteor aH@V t he
i nside the Bredavwdgye rtaltreansol-49%51,g aoond a third concessionai
66 outside Sohet hBeetl trmoayi.nt erface betwleen myst ems ii de mteiefd

the entry anddal)iatctegldliint gsdapwysaelm system can maintain it
of fice systems.

The concessionaire wild/l be responsible for opEE)ati ng al
system on managed | anes.

Thiccappeesamt verview of the proposed I TS system to be
and objectives of the system and the scope ofertanle proj
requirements, the users of the system, the planned cap:
the system. 't provides a stirniuwmcttiemrensf opfvi dvdhedorei kcilreg itehde
and the | momescafi onom

71 Goal s and Objectives of the System

During the project devel opment phase, the following ov
have been incorporated in the project scope:

A The users of the s-tyismemi 8homafkaet igennf orreneeld deci si ons.

A OperationsGcofr,i Hgatdf eshe managed | anes or gener al pu
s eaml ewssse rt so.
A Effective response to crashes and incident, management

CCTV cameras and detectors should be provided througt

A The combiATaMiamdMsef necessary to fully manage the oper :
A Lane Contflb¢S amMS houl d be used to warn motorists of I
A Ilnformation should be shared across agencies for sucoc¢
A ATM depl oyment should use the current | ower i-nvest mer

95 rkiodor. The concessionaires submitting on the proje
A VDOT must be able to maintain operations at all ti mes:s
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A VDOT should take full advantage of ATM i mprovements c

A 1 CBMhotulndd updar ki ng and multi modaantiirdeel oi #f or mansion &
i nf or pmantdi oennhanced arterial operations during major f

A VCTIR using ab6époff@tvi eemt obed and will be applying for
regardt éest odme of this project.

A Thou@W echnol ogies wil/l C ORGtG ,nuiet tios bneo td eepnl oouygehd toon war
tradi T8odaVi tes for operations as part of the project

A Though future technologies are unknown, the need for
should be provided in thiGY paAvdeptoymesupport future

A This project needs to have the ability t21 paroviuseed per

in thel €V program

72 Scope of the Project and Subsystems

The6d8 project woul d Il h$dhbusdyes tseemse na smnad eoac rtihlee d oil d odve tnai |
sections:

Data Collection and Monitoring (DCM) subsystem
Il ncident Msunhgegsmeam

ATMubsystem

| CBlubsystem

Tolling subsystem

CVsubsystem

Commuwriti ons subsystem

No o~

721 Data Coll ection and Monitoring Syste

Thdata collection and monitoring sthayetemgwi tkedi hol adéEk
real me information about the corridor,| therpbateubanést|
managed | anes, and monitoring capabilities for inciden:
reqguirememgtesnnefrarn tplue poskanmneasDamanapd | ecti on requirement
agencies are inclsuydsetdem n the I CM sub

7.2.1.1 Gener al Purpose Lanes

I nformati on about the status of the geaetathpucposiedbal
measure ospapdarcyg volume as described bel ow:

El ement Requirement ( I nfrastruct
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Daily Yehib&dleay |[Full speed dete|Util i gparttlyi rppd ob
of the corridor

Average travel for redundancy)

purpose | penaek i n
Re ali me speed, olnstall detecti (

Average travel .
9 vol ume bet wereghesspacing.

purpose | appak i
Concessionaire
store deatharah p
| anes and share
the public.

Devel op model s/
support perform
measur ement .

7.2.1.2 Manageds Lane

The concessionaire should coll ect information about t hi
their business case as described bel ow:

Requirement ( I nfrastruct

Free flow speed/ Maintain 55 mph
mai ntained on t|{through the cor

| anes. .
Contractor wi |l

the performance
managed | anes p
reqguirements in

722 I nci dent Management

I nci dent Management i s one.lofcitdheentpsr iancacroyu ngto aflosr caf h\V O
del ays along the project corridor. Both VDOT nandl etnhte c ¢
managememtgeher al puramaddmah agaerdes, rdsgpedbi peovi de a vVvi ¢

incident mansgement he foll owing are required:

A Full visual coverage at PSTOC

A Enroute traveler information

A Prerip traveler information

A Weather information

A Supporctompamatiered diCAPaBSR (

A ATMystem

The following are the el emenitnscitdheantt wmawl@dy eommeanattse ftolre r

genepuarlpos enaanrad ek sl. a
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7.2.2.1 Gener al Purpose Lanes

El ement Requirement ( I nfrastruct
Full visual <cov|Full wvisual cov(Camer aasp parto x ilmat

corridor via CC|imile spacing

Repl ace Ikiignhdt ionnnLi ghti ngikéepHbac

entire |l ength o
VDOT must have
camer a
Enroute travelerProvisi-oaubé &n{ATM fUSIBM 1485
|nfo_rma_t!o_n_on ATM needs to ha
appl i cvaitavans cl e bili
displays capability to p
spacing baseandd
capacity availa
Preerip traveler |Provisidanmipf tpraf511 +meroan al sys
i nfor mat ilonnt evrinae
mobile appli<cat

vehicle display

St ordeay’s 6 worth
not |l ose daltass
comumni cati ons.

Provide weat her|Replace pavemen|Replace ESS at
probes equi val endand einmss
mini mum of 2 ad
within theAllorE:¢
should capture
temperature, wi
vi si,bialnidt yaccumu

Support depaCAbB No project tequ|(No field infras
SSP central systems

ATMystem Lane control si{Lower | evel of
variabl e speed gantry

Junctioh CUPreém LCS Gant rmielse astp
Wil i am Chlihusy, Smal |l er signs; s

28 89 modul e; 5x 7 DM® d
Ramp MeterBai(rUfSg (Use9d9 FExpr earseass a
Count WA 286, VA|gui)de

243) Look at options

Transé@mumsi de the Beltway 31



DRAFMay 12, 2015
-66Corridor | mprove@memdtsi Pnoj@aerncept Report Mawy0l5s

7.2.2.2 Managed Lanes

The concessionaire is requita®t dtoe cPoOMdididaft@eowc eds VOOAI
wi || be requir-mdntubepmreegfde and0 col |l ect and di sseminat
and the St aitreciPbdntcemdmageimeati on. The foll owing are th
for mahaglades.

El ement Requirement ( I nfrastruct

Concessionaies@po Make pavement t({InstERS% mi ni rmwm
forncident mamag i nformation ava|ESS wihtehicro.rtrAldlo

Expr easmses . should capture
tlcarance ShogSitemperature, wi
' visibility, and

(currently coll
pavement temper

St aRod icooemp at i bl €
(STARS radi o)

Current Byatndii R
towing. Include
prices with pro

723 ATM

ATMill allow both VDOT and th&6cacmcesd dlidoarea icroenetad | omesr aa
with changing of traffic patteirnsitdent e smpaland eardedittnicd rd,e |
woul d provide abilitlyanesdlyypamli eqil hy Imamt@agreatdadoattoe di nci
activities, ,pl alnaeewmeatrevédhtes operati @n sa.nelsf caawa iblea lolpes,n esdh
closgéddough | ane control signs.

7.2.3.1 Gener al PanpessATM Requirements

VDOT wi | | manage t he ghelnve sadstgpe haamleesng Spereds and vol ume
continuously woheantonegeui mead, speed | imit signs will dyne
of the changing conditions. I n advance of queuing or i
to aHerdritvers of theAcédpeagdnlyacmomdi zatbinen al gori thm wi
automatically activate the speed harmonization regi me

I n addition to changing of the speed | imit sigmoms, the |
(opem)ed{ Xl ocsenddi. Theeheane control signs wildl all ow VDOT
closing lanes in advance -oél aneddentstber fpraoonedtaaoti
DMSwi | lytmatvieff ecdhanged conditions and provide other tra

route information (i f awWiSwi bl efhl pyrbéncnsealtl| edcprtion. |
or approxiyna3 emiyl eesver

The ATM gantri-esswiflrame bBowecHBbreyawmeimwli &t s@anheée hle e
directional segment of the corridor, along the same cr (
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The ATM H66r wi hé be actaoweri nmwesament with smaller LCS
simil ar95 ocarhrei dor. The foll owi mgnaralATIVE sreEwisrteement s

El ement

Requirement ( I nfrastruct.

Lane control s Provide indicati|lFlWl span gan-inri e
closures ahead
RedoRlreen aveowe
| ane
Si mpl eweast LCS
Shoul dere usage TBD Additionaspesdbiotul
indications f o+
mil e spacing of
indications.
DMS Provide ItnfaovenadriPrior to critica
approxi mat e y esv
ShouHdere usage TBD (I f needed) Additionaspaediolul
indications f o+
mil e spacing of
indications.
Rammet er s Support fputmerterr{l nstall | umecaraoh
install ations rampt op bar and
fiber optic cahl
Vari abl e SyYy8&8kdsilAll speed | i mit Use dynamic spee
variabl e. (static simgr wipte
i mittonaleltgw fo
speed | imits at
future
7.2.3.2 Managed Lanes ATM Requirements
The concessionaiATeM vd slanen e ®@ds hanl ack of shoul der on t
show a red X overgrleleac bad ocilwavieisladarmeds a.Spee@pehn i mi t si gns
al ssodHange, depending on the roadway conditions and
and safe by t heTlhceo rDdESs ssiioggmesi rachead of the ewdlrly poithhe
entry point designated. The intermediat e sDeMuesnitgns wi |
segments i f applicabl e
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Requirement I nfrastruct

Lane control s|Provide indicat|{Full s pan egvaemiyt

closures ahead
RedoKr@gen aweow

each | ane

Si mpl eweast LCS

Speed Limit Provide appropr/,On each gant-mile

‘nformation Cuout DMS insid

speelidmit sign

DMS Provide toll pr{Prior to the en
managlenWes and p
ot her |l ocations
tolls are to be
7.2.3.3 | CM Subsystem Requirements
VDOT will be responsible for canoldeeadt isogyrstaemd ediesneenmisn a tni
corr.ldbormati o6 fcomritdtder will be shared with the partr
and parking information wil!/| be di splayed on DMS signs
information will be avibéest hCBedastystleen pagkingmieadcisl i ncl
foll owing el ements:
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Requirement ( I nfrastruct

Data coll ection|Share available|Equipment shel}#4
with parallel s|avail abi laintdy det |andi de | ot

Share avaitl eéR®BISe | Connecti o tfo bw

bus tramMetnai lan{foptic communi ca

arrival/departu Power connectio

well as seat av

Shabeke share a Ia?gg:; ;:r(])(l;néerre

|l ocations near ar kin areag

well as bike ralP 9 '

availabiésty on|CCTV camarasffi

. number andt énoachal

Bi ke | ocker awva . ) .

time may be con remote viaéphairrkg n

spaces.

Share avail abl e

travel time inf

Share avail abl e

travel time and

information.

Di sseminat@V dat

applicati oni,c aptri

providaredwsi,sting

ATMS/ ATI S appli

El ements wil/l n

availoamblday 1 of

managed | anes o
724 Tol ling Subsystem
The tolling subsystem will be the respomesitbimuisty bef t h
compatible with other managed -48B6eadhtddieloil tliiegyg isty sV¥iemg imi
all ow the system to be switched off for the HOV+3 user:
provisions tbteaPbbwceheoSenforce the following violati
technology to allow the concessionaires to apply innov:
their business case.
7.2.4.1 Tolling Subsystem Requirements
The folarewitm@ mini mum tolling requirements:
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Requirement ( I nfrastruc

shal
ot her toll roajlof transponder t
that

Lanes i's no
ot hteorl | roads i n

725 Connected Vehicles Subsystem

VDOT is curr e@Mtleyx hopd rogtiiersg i n the corridor. I n additio
expansion of existing66éndonmsitdactunentadoppl tdewuidleng | n
the CV technology is expethaedopgtoi gm owf i QVAVéhtea tf thd tudt e avi ¢
It is expected tilyetarwi tmoisn tole thext r4a® enli evratiedf @ omd thieon
hi ghway and transit usermweiverCV tdre AV otwd chh mmido gpieenset r a
AV technologies witVychbeowf dumdrpgmpojrectcitf shoul d integra
technol ogiwfsosraaml as $ oi ntegration of futmuawvelsgistamd it mwcif
management capabilities along the corridor.

7.25.1 Connected Vehicle Subsystem Requireme

Since a numbeandfstiandards var bei niptpheddriocesquiafement s

are yreavVvai |Gibvleen, tthhies f ol |l owi ng are the minimum requiremi
should be incorporated in the system:

El ement Requirement ( I nfrastruct
V21 Communicati {Complceanemuni catijMai naaanl abikli st
I nfr ausrter ufcotr mancoverage6tledt wge DSRC Ra@tpopsr o xi n
general purpose|Gainesvi-49% and|1 mil e )dbpea wedsn
I ntegrationemwi t|{Contractor shou 123 B4n3ds
route traveler they need to ma

communi cation -a

I ntegration wit
systemsr dotre emnr g
i nformati on Heavy consider a
devel opment of

kind

Coordination wi
scheme

Devel opmentte rom
cellular soluti

726 Communi cations Subsystem

The communication system is the backbone foe data and
currently a fiber optic communication system available
redundant communication to provide additional reliabil]
video communi catn otnhevifldt urme,y easseadequate dépacitty shou
future growth requirements.
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