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Introduction 

While the primary goal of the Congesrion 
Mitigation Air Qualiry Improvemenr (CMAQ) 
program is [0 clean the air, many of rhe efTons 
supported by CMAQ comtibllte directly to the 
Nation's mobiliry goals. Projects that improve air 
qualiry through berrer [faffic Aow, enhanced 
transit services, provision of other modes of (ravel, 
or more choices for shippers also provide 
subsrantial benefits ro the transportation system. 
Such improvements are often overlooked as the 
congestion piece of the CMAQ program is viewed 
as a goal secondary to air quality. This report 
provides some examples of mobility enhance­
ments arrribured ro CMAQ. 

Mobil ity 

The United Stares is a very mobile nation. 
Americans traveled mote than 2.7 trillion vehicle 
miles' and rook more than 8.7 billion trips by 
transit in 2000.' More than J J biHion rons of 
freight were transported domestically via highway, 
rail, and air in J 997, wid1 a rotal value of over 
$6.9 trillion. ' 

Mobility, at its simplest, 

can be defined as 

the ability to access goods, 

services, and destinations. 
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Mobility affords many benefits ro sociery. The 
ability ro move freely provides increased opportu­
nities for people and businesses [0 interact with 
each other. earn a living, visit friends and family, 
and take advanrage of recreational opportunities. 
A mobile society also implies transportation 
choices, so rnat people of all ages and abilities 
have access co options for work and recreation. 
Ultimarely, mobiliry is not so much about how 
many miles are rravelcdj nuher, it is abom how 
easy it is ro access jobs, shopping, and schools, 
and to meet other personal needs that are direct 
quality-of-life measures. 

Various merhods can be used to assess mobiliry. 
M'obility can be measured in terms of travel times, 
level of traffic congestion, or duration of conges­
tion-ail of which focus on how long it takes to 

get from place to place. Mobility also can be 
measured in terms of the availability of travel 
choices, which rna)' include djfferenr routes or 
modes of travd, such as transit, bicycling, and 
walking. Travel time reliability is anorner measure 
that can be used to gauge how well the system is 
Functioning for the CustOmer. 

The Challenge 

Since 1990, highway travel activity in the United 
Stares has grown more than twice as rapidly as 
the population, with a 25-percenr wral increase 
in vehicle miles traveled (VMT).' As a result of 
this growth in VMT. communities across the 
United States are facing substantial increases in 
traffic congescion. 

t u.s. DCI'~lITmclH ()fTnm~pon:trion. Fe<leral Highway Admini!,lrallon. HigJ,w'lJ SlIItl.sfifS 2000. ·,able VM-I, Vchide mib of tr;l\·d and n.'lat~·d 
data. by h.ighway catcb'Or), lUld vehicle type. \'(f.'lSltingtOn, DC: U.S. Government Prinring Office. 

U.S. Department of Ir.lIl!iport:llion, Federal Trnruit Administr.uioll. Nllum",1 7rmIJil DafnbllSt'. 20()O: NallD1/111 Trmull Smnmlln~J lind Tmllu. 
On·line .II: www.lia.dor.b'Ov/nrl/d.1labase.hrml. 

U.S. Depanmcm ofTr.mspormrion and U.S. Department ofCommen:e. 199- Commodity FlowSllnry. 1997 &Ollomi( CmslIs (Issued lA"Ccmbcr 
1999). TJblc- b. Shipmc:m Ch.liJetcrislics by Modc ofTransport:uion for (he Uniloo ~I J.(C.: 1997. 

U.S. Oeplrtm~nt of·[rnnsportJ.rion. Fc:tlc:ral Highway AJministr:ltion. Highllwy StlltimN (.!Oll lla.! sene.<;, 1990 [0 2000). 
On·line .n: v.'Ww.lhw'J.dm.gov/policy/ohpi/h.sslindex.hrm. u.s. Census Bureau. Cl'JISUS 2000: Rnhbml Popllwrioll. Table 4. 
On· [inl! at: www.ccl1sus.govlpopular;on/ccn2000/r.lb04.pdf 
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Figure 1. Percentage Increase in Urban Congestion Levels, 1982-2000 
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Figure I shows lhe percentage increase in 
congestion experienced in many urlXl11 areas 
ilCroSS the country. 

Dallas. 
24% 

Gridlock on rhe roads occurs in brgl~ ~lI1d sll1J.1I 
urb.lI1 Jrcas .llike. leadi ng (Q frustration For r~i­
dents and economic problem,~ fi)r businesses in 
getling employeo ro work, goods co markee, or 
cu~tumt·r.\ in the door, I hving few mobiliry 
"p[iD", and congesred roads lim irs lhe abili[)' of 
people ro ge[ from place [0 place. 
wasres lime .1I1d energy. col1triburcs 
to air pollu[ion, and leads [0 

higher emf" for goods and services, 

Sin ce 1 'JS2. [he annual CO" or 
congcsriol1 in 75 metropolilan 
areas Ius illcrea~ed by more than 
400 percelll (() $67.5 billion in 
2000. Thc\c co ngcqion CO"fS 

include waqcd dme, fuel. Jnd 
\·ehic!c.:: oper .. Hing co.sr~. On 
average, ruc;h-hour drivers spend 
61 hatln dcLlycd in tr3ffic and 
burn nearly 100 ex[ra gallons or 
fuel pcr ycar. In 2000. rhe delay 
[O[a led 3.5 billion bOllI'S, and 

26% 

rhe extra fuel amounted [0 morc rhan 
5.7 billion gallon.,. 

. , , 

\X'orsening traffic congestion problems arc 11m 

just confined ro rhe largest merropolilJIl arC~l\. 
Figure 2 shows the increase in rhe proporrioll of 
d.lil), [l°avellhat OLLlIr~ ouring congested condi­
tions for urban arC3~ of various sizes ill lhe United 
Sra(c~. From 19R2 ro 2000, [he average annual 
rmvel delay per peak period more than quaJrupled 

iC':-..l\ [r,Itl\!HIILltlUr1 In~lilllu: . • ?()(J] (',1101/1 ,\Joliihl)' \flld},. (J11- l i lll' ,II: n1(lhilirv.t.II1)U.I'Ju/Ull\s/. 

GJ~------~-----------------------------------------------



in areas with less than o ne million 
people. All of the size categories 
show more severe congestion for 
longer durations that afTen more 
of the transporrarion network in 
2000 than in 1982. 

Why Are These Trends 
OccUI-ring? 
As popLllation, incomes, and 
commerce have increased, more 
freight and passenger vehicles 
are using the road sysrem. 
Communities have been unable 
to keep pace with this growth 
through new highway capacity. 
operational improvements, alter-
native modes of transportation, or transit 
enhan cements. Community, environmental, and 
social goals also limit the amount of land com­
munities are willing [Q dedicate to new trans­
porration facilities . Nationally, vehicle travel 
increased 80 percem from 1980 to 2000, while 
road lane-miles increased less than 4 percent, as 

shown in Figure 3.6 

fmo the furure, demands on existing infrastruc­
rure will only increase. Freight movement is 
expected to grow by aboUl 3 percent annually, 
nearly doubling by 2020.' Passenger travel is 
expected [Q grow more slowly tban in recellt 
years, but it is nonetheless likely to grow more 
than 40 percem fro m 2000 to 2020. ' 

Although building new roadway capacity can 
help address some congestion issu es~ new co n­
struction to accommodate all of the demand is 
problematic in many urban areas. In some cases, 
available land is inadequate to build enough 
lanes to handle projected traffic volumes. In 
addirion, new construction may nOt be 
accomplished without substantial harm ro 
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communiries and environmental systems. In 
orher cases, the mobility problem may stem from 
limited alternatives to driving. 

What Kind of Projects 
Improve Mobility? 

In addirion to new highway capacity, a wide range 
of transportation options are available that can 
improve mobiliry. lmprovementS in Illobiliry can 
occur by managing [he existing uansporration 
system more efficiendy to reduce rraffic conges­
tion, creating mode choices that enable travelers 
ro reach their destinations without driving, or 
transferring of freight from trucks to rail Of water. 
This section explores how these type of projecrs 
improve mobility. 

Traffic Managementl/melligent 
Transportation Systems (ITS) 
Traffic management includes various means to 
improve traffic Aow and reduce traffic delays. 
Traffic management improvements often rely on 
intelligent [ransporration systems (ITS), wh ich use 

• u.s. Dep;.lrtrnent ofTranspol't3lion, FL'Cleral Highway Adminisrr.uion. Highway SliIfipicr. Summitry to 1995. 1:lblc VM-20 :lJId HM-260; 
11~'l.hway Statlstia (:tmmal editions, 199(, .... 2000), Table VM-3 and HM--4S. On·line :It: www.fuw:l.dor.gov/policy/ohpinlSS/indcx.hun. 

U.S. O('p,'lrrmcill ofTrJ.l1sponmion, Federal Hjghway Adminisrracion. 17Jt migJ" AlIlIlyJis Fmmfll'ork: &sic Prdmltltlflll . . May 200 1. 
On~lil1e at: www.op~.!hw.1.dot.gov/freigh t1:ldfnllWrklindex.hlm. 

redcrall-lighw:l~' Adminisrr:uioll and F(.-cieral T ransi r Adminisl:r.tuon. 1999 StlltllS ofrlu Nariollf Highways, Bridges. fwd Tmllsir: COllditions IUld 

Pnfomllmc~ R~p(J/'t. rvl:!y 2. 2000. 
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n:al -timC', or ncar real-rime. information .Iboll[ 

condirions 011 the roadw~lY s~'s (em. including dara 
on nafhe.; ~peed.s, volume. incidenrs. and imp.lCts 
of COll5UUCLioll work zon('~. Srrategies include u~c 
of advanct::d traftlc signal-comro! \y~lCIl1~, fn . .'I:W3)' 

management systems. incidenlll1<.lIl;Jgemcllt 

sysrcrns, e1ecuonic roll-collection sysrems, !leer 
management, tlata ~h:lIing, s)'lirems inrcgrarioll, 
~UlJ :o,ccuriry/clllcrgcnc), managemenr. 

Advanced signal-control ~ystem.s ('liable trans­

portation .lgencies 1O re~p()nd appmpri:ucly ro 
varying levels of highway traff-re, through changes 
in ~ign;ll riming and lane comml and usc or ramp 
mt.:rcrs. thereby making more dTlc.:ient w .. t:: of cxi_lor­
ing facilities. Freeway management "},S[cms dercn 
problelll_' widl uaA-le Rowand provide inforl11 ~lLion 

LO help tran,porration and public-safery agencic::-. 
improve rheir coordination and re.lipOl1lotC rimes. 
R~al -rimc traffic information al ... o can he ~Iurcd 
wid1 rite publit: through variable mC'ssage signs 011 

highwJ)'.Ii. r~ldio reports. telephone. the Illlernel, 
,1I1d in-vehicle systems to help drivers avoid con­
gcscion pOilHS. Thc:~e sysltm~ have wdl docu­
mented beJ1eflr~ For traftle now. Adval1ced rraffic.: 
.... urveillant:c and sign.-1I-conrrol sysrems have beel1 
demonsrrared to reducc rr,n-t:! rimes from 
8 to 2'5 perccl1l. Freeway man<1gelTIclH 'y~{elTI\. 
primarily through ramp metering. ba\'c 
n.·ou((·d crashes by morc (han 24 pcrccl1l while 
handling up (Q 22 percenr more traffic Jt 

') pl.'cds s ignifl ca ndy faster dun rre-cx l~[lng 

c.:ongesled condirion~. 

Incident managemenr programs enable communi­
ties LO idCfl[i~r and respond ro crashes or brc .. lk­
downs wirh rhe besr and quickest type of 
emergency services, ,ninimizing clean-up and 
I11cdi c>11 response rime. Traffic incidcnrs Gtll'il' an 

esrimated 52 [Q 58 pen.:cm of (t)r~l l dcb)' experi­

enLed by morori.st~ in all urban are.lS. I Ali .1 re~llit. 
il1r.:idCI1[ man:1gcl1lC11( programs, which involve 
clearing crashes more quickly <t l1<.1 gi\·ing rl"JI-riml" 
informarion ro mo(Orisl~ so they can avoid rhose 
areas. have: the pmt'11li.il for !.uhM~lnrial mobiliry 
benefIts. In filer, dara show dut in cidem m.U"l<1gc­

mel1r progr<1m'i can reduce deLl)' il5S0Ci~lled with 
traffic incidents by 10 to 45 percent." 

Electronic tOil collection pro,oide, drive,.s ar roll 
filCili(ies with L011Vcnicnr and rcli<1ble autom:ucd 
lriU1sacrions. ~l~'picall)'. rhe driver pllrchase~ a 
transpondcr rhat alltonwically deduct.s the roll 
t:lre from U1C dri\"crs au.:ounr \0 rhe vehicle may 

not even need to slow down to pay a roll. The~e 
systems can dram.uicallr improve nallic flow at 
roll plazas. increasing the c lpacil), by 200 w 
300 percent com pared to ~ll[(.-:nded lanes , 
while .llso increa,l)ing the operarional effIciency 
of LOll collecringo " 

·T()gerhcr. these ITS cOl1lpollent)-adv~l11ced 
rramc control. freeway managcl11eT1l. im:idcn[ 
man.lgcmel1l. ilnd dt:::cuonic roll Lollccrion-arc 
orren in[cgr~ued into rcgion::d rr,lH'ic ll1al1ag~l11 eI1t 
'i)'\(cms, which help ro l11.u:imi7J.:.' the performance 
and eftecrive c lpacit)" or lhe exbring tr .. ubpUftJUOn 

nerwork. rn addilion to the~(.' large-scalc eflorrs. 
rraffic flow improvements .ue ofrcn undcrtaken in 
a wide range of communirict, '-Ind involve sllch 
~mal1cr-scalc improvemenrs .IS ~igl1a1 synchronha­

lion along a corridor and rraffic signals rhal 
respond to trafllc conditions (0 !.!nslIrc rhJr 
rraff,c moves smoothly and is not impeded by 
unnecessary dcla)'. 

I hlftL·L·n In"iH PL·'U'!lI 1;1~ll'r ALlonllllg: HI Ihe: I n.le:r,ll ll ip)m.l\ :\Jmil1i~n.uinn\ IT\ loinl Pmgcull Oftiu.:, .. \fr,m/,flli/tl., II' /lm,-h/l f ,'. 

l )n,lmo: .11: \\\\..,\.it.'i.lluc.!!ovrrr.l.\·d~I;IIl.1g(mC:IlI' IIll" lro_ih_.hl"Ol.hun.:.hull_ .-\]~O, \K."t': h'"C!crall-lig.hwJY .-\dI1lJlli\u":Ulon. IlIIdligmt /r,trtJ/,nrt.lflr>" 

_'V"I·/t}, H.·lld/I_, lorJ/ I i,d,u .. - Prep.unll,y \1iIl"l"lL,k "~~Il:nI'. 11111(· lUll]. 

·1i:,."lr,m\llI.lfl.lllon 111)li\llI(. lO(L1 {""0I'1 .'''''nlill kll''''t, On-lin.: JI. hflp;lIlll nhilil\.IJ/IIu.nlufulli~ !. 

h::J<·,.,llli~hw;l\· -\dmi ll i~tr.lciull. ITS j<11II1 I' r\I~r.Hn 1..l!l11.C: . . 'J.lTUpoIiJ.lIJ In BrfH.-!",rt:, (),l·]inl.: JI: 

W\\\\.lh.tl( I I.F' I \tlr.I\·dJ\1:rn.l!!I'nlt""nl.'me:IHI_ih_hrl ,~hur1.·.hllll.\I\(J, 'l.'(.: lc:da.11 111~hw.I\ · .\llll1inl~ l r.ui()n. /m"'''J/,t:JII 1,,111'/'01""(11)/1 'JI/OIII 

/If/It/;', 20() J / :f,l.ltf' Pr~p.lrt"d hI· 1\ 1 ilTl"It"1-. '~·'I('m\_ [nnl- lOU 1 

h _"l.kr.t1 Hi~hw.lv .·\drnillhU'lIl1ln, IT\ JoinT Pr')!!IJIll OJli((. ,\,,"[I"<}/lIIII[1I1I ns H""'-/'Illr. On· lint" ar 

W\\W.il ... dlll.p)\"/lr.l\·c:I\l,ul.Igl.:lm'nthm·trCI.lt, .. brCII.hurc.hll1\. AI"I. \l""l": l'l:I,kr.llllt!!hw,n- All lll lni\lr,ui()Jl. Jllh"/~'!./"Ilf Ir(lIIi/'lIrr,/fJOII \)·1/(/1/1 

UrI/.·/ir,· ~{/()I l . .,d",,,. Pn:pi1f\'d by \lith:! ... 1.. ~Iy'lt·lm, lu nc: .!()fl1 

f.0~----------------------____________________________________ ___ 
~ ,0 



Transit 
Transit services include buses, light rail, heavy rail, 
commuter rail, and ferry operacions. as well as 
small buses and vans providing more cusmmized 
service. Public transportarion makes ir possible for 
millions of people ro access work. school. medical 
appoinlments and other everyday activities. 

Transit serves a wide range of users and needs and 
is the primary transportation choice in many 
markers. Public rransportation can be particularly 
efficient in urban areas where people live in 
greater concentrations and most of d1eir daily 
rravel needs call be satisfied by transir. The COSt of 
driving. insw"ing. and parking a car can make it 
difficult for many people. particularly young 
workers. [0 access some job markers. Transit can 
provide an affordable. and for many people. nec­
essary ahernative to driving. For omers, transit is 
used for convenience, as public rransportation is 
often less srressful and can be fasrer than driving 
to work. Trips ro school are the second mosr 
common use of public rranspormtion, and many 
school-,ge and college srudenrs enjoy the access 
transir provides ro education. shopping. and other 
opporruniries. Withom public transportation. 
many senior citizens would be unable co move 
around the community ro visit friends, get 
groceries, or see the doctor. 

Projects ro expand the transit system, such as new 
bus and shl1[de services, can increase mobility by 
providing new opportunities co reach more desti­
nations. Transit system improvemenrs, such as 
busways. bus priority sysrems. and rail projects. 
often can increase the speed of transit services, 
reducing travel rime tor passengers and attracting 
people who mighr otherwise drive. 

Advanced transit technologies, whid., increase 
the reliability and ease ot using transit, and cus­
comer amenities, such as benches and shelters, 
can help to increase the comfort associared with 
transit and atrract custOmers. New ways of mon­
itOring and maintaining transit Reers through 
advanced locating devices and equipmenr­
monitoring systems help improve rhe reliability 
of transit services. ReaJ-time transit information 
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systems provide access to better information 
about services. Electronic fare-payment systems, 
or smart cards, enable passengers ro pay for 
parking. bus. and rail tares. and to easily transfer 
between transit systems using one smarr card, 
rather than using exact change. 

Narionally. over 14 million people use public 
transporration on a typical weekday. " While thi.< 
is a relatively small porrion of roral travelers, 
transit carries a much larger share of the load in 
urban areas during peak periods when roadways 
are at or near capacity. As a resuir, transit nOt only 
provides an imporram mobility option. bur also 
helps meer peak-period travel demand and thus 
relieve some pressure on road\o\'3ys in urban areas 
throughout the United Srates. 

More rhan jusr gerri ng people from place [Q place. 
transit provides access to new opportunities by 
fostering communities where people can drive less 
and walk more by providi ng grearer access ro 
community events, and by meeting the needs of 
aU cirizens. In many pans of the country, transir­
orienred developmenr is an imporranr part of 
local strategies to create more livable com.lnw1jcies 
where people can take care of all their needs 
without driving. 

HOVLanes 
High Occupancy Vehicle (HOV) lanes are for 
vehicles carrying a rdatively high number of occu­
panrs. and usually serve carpools. van pools. and 
transir vehicles. The quicker travel rimes afforded 
by these lanes can encourage drivers to switch 
from driving alone to ridesharing or transit, which 
helps to maximize the efficienr use of capacity and 
can improve (raffic Aow in the general-use lanes. 
For those who must use congested travel routes, 
HOY lanes provide an oprion for a quicker ride 
when travelers join rogether to share the ride. 

I' Americm Public Transpomnion Association. Pub/ir TrmlSportlltioll Far, Book: Fism! lhll' 2000 Dflta. OI\~ljne :\!: www . .Ipt;l.com/. 
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Shared Ride Projects 
In addition to HOV biles. other transportation 
impw\'emenc projects make it ea"iicr for people ro 

rake advanragL' of" the bCl1cf'irs of ridc'sh'lring. 
Park-and-Ride faci litie'i provid~ a cQlwenienr place 
for pcople lO join others in a cilrpool or vanponl 
or take advantage of rnln<.,ir ... ervice. Rid.csharc 
matching services help individual u3.veicrs find 
other people (Q join for ridc. ... . These projeCI'i 
enable rhe road Ii}'srclll ro carry more people with 
[ewer vehicles. [hereby increasing rhe dliciency or 
the transportation network and reducing (["arne 
congt:Hion. They provide a1rernative.s (Q driving 
alone, which can yield benefits, slIch as reducing 
parking .. Ind vehide operating coSts ,UlJ reducing 
travel time if HOV etcilitie, are available. 

Bicycle alld Pedestrinll Projects 
Bicycle anJ pedestrian projects cn.lble pt:ople who 
wish to WiC nOIl-rnOtOriled forms or rransporra­

don ro ger Jround more ca .... ily. In pl<l.ccs such a<; 
college towns or in urban areas, bicycling and 
walking ofTer rcaJ alrcrn.llives 10 [he.! use of rhl: 
mOLOr vehide. Example, of bicycle ~nd peJemi"n 
proicctl, include providing OI1-."itrc:c:r bicycle lanes. 
orf~strccr nails, :md improved side,,,,;]l!.: connecriv­
ity. These projects [end [0 be one-rime capiraJ 
im'esonenrs thar generate mulliyear bt'nefiu •. 

Alrhough they rna)' nor measurably decrease con~ 

gestion levels, rhey do provide "ltern,lti,·es ro 
driving and can open lip access to nOIl-driver&, 

including children. to JCcc:-os employmenr. 
,chool .... parks, libraries, and other t;lcilirics. Many 

communities are recognizing rhe imporr:mce of 
non-lllorori7.ed tGlnsponarion ~or improving 

mobiliry and community liviJbility by developing 
bicyde and pedestrian plan!'> and improving [he 
connccrivirv of thcse mures. 

I· .hS('I.'i.l1iulI "f'.'I.nkril.ln Itliln>,llk k"ib"fllu/ r,m' On tinc ,1\; \\W\\ .. I.Ir.urg/. 

Freight/Illtel'1Jlodal Projects 
Inrt'rmoJal Freight projccts involvc mO\'t:mcnr of 
goods from one rransporrarioll mode ro 
another-for example. from tfliCk m train or ship. 
Inlel'll1od~tl transport combine:, the Joor-t()-(loof 
cOI1\'cnienc<:: of rruch wirh the long-h~ll11 
eCOll0m), of r.til service or w~ltt'r rra.nspol't. As a 

rcsuir. railroads. rrucking companies. Jnd imer­
modal marketing compJ.nies are forming produc­
live partnerships to combine rhe b~.'it of multiple 
moues. IIHcrmod,ll frcighr transporr is growing 
rapidly. with nearly <1 tripling in trailer and con­
tainer traffic on railroads over the period 1980 to 

lOOI-from 3.1 miHion [raile.rs and conrainer-; in 

1980 ro nearl)" 9.0 million in 200 i." 

Because the highway spirem is heavily congcsred. 
rransfl'rring rr~liler.., and container) to rail and 
waterways helps to moye good.s Ln an eHicient 
manuer and co use tht'se nt'tworks morl' clTicientiy. 
13il5iecl on a corriJor ~ruJy conJuC[ed by the 
Federal Highway Administmion (fI-lWA), it is 
esdmated dlar tor every 1 0 cotH~tillers carried on 
illlcrmodal rail. :t minimum of 7 (Tucks arc taken 
orr the highway,., · A 'inglc intetmodal lrain can 
rake dS many as 280 trucks ofT rhe highv.:ays. J(, In 
,lddilion ro helping reduce traffic on the Nation', 
he,lVil~r cOIlge~red highwCly ner\ ... ork, transferring 
goods from highways ro rail and pon al...,o helps to 

improve roadv'l<lY safety. reduce rhe rarc of 
highway pavement deteriorarion and the costs of 
highway mainten.:Ulcc. ~U\d reduce fuel use and air 
pollutant emissions. 

Freight projects thar can i11l[1f(l\'c [he movement 
of goods across modes include the developmenr 
of intermodal facilities. rrack improvemenrs. IleW 
parking <md conrainer srorage facilities, and 
rreight control cenrt.'r~. 

" I cJcr.\1 III~hwar AJmini\tr.lli"/l. l1tlkt· I)f P"li .. :y !)",\·cl!'l'm ... nt Iprt')lMl''] h.\ \ ill)"! N,II[.lJ1JI Tr:m'I)()n.II111n "y~I'"lH\ ( i,:1\[l·rj. hlll,/ir,uwlf' II/ 
JIIl,'11,lodn! /-trig;', }.luNlfIl'm.<liJl Infolstrum",' Axe'.''!' (;1/,lIrm. Imd {>'OtiltaIl1lfj" \'<'a~hinr;tpn. !)(:; h;:lh:r.lJ Ilighwa\" Adl11ini'lr.l11P\l, 1\ LJr...h 19')6. 

,,\"o(l,uion oj ·\llllfJL.1Il Railj"(l:ld~. bu,·l'lI/od.l! /I'1I/,1"m. l{R InduJ.uv Inla ilIckgr(1unJ 1'.1P"r. (In·llllC' at: \\·ww.JJr.t1r!.!i 
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How Can CMAQ Funds Advance 
Regional Mobility Goals? 

The CMAQprogram is a funding somce for 
"ansporration projecrs thar enhance air qualiry 
and ease traffic congestion. Although rhe primary 
goal of the CMAQ program is to fund transporra­
tion projecrs that improve air qllaliry, many of rhe 
projects .Iso help to reduce rraffic congestion .nd 
increase mobiliry options. The CMAQ program 
funds all of the rypes of projects discussed pre­
viously rhat improve mobiliry: rraffic flow 
improvemems. transit services, HOV lanes and 
other shared-ride services, intennodal projects, 
and bicycle and pedestrian projects, among others. 

Although CMAQ projects are not the whole solu­
tion, they can help ro address mobiliry needs by 
enhancing the overall efficiency of the surface 
transportation netvvork. They can provide system 
enhancements and new services where road 
capaciry is constrained. New road capaciry may 
in places also be needed ro meet growing travel 
demand, and these different approaches can be 
complementary ro wresde wirh growing levels of 
congestion and fru5uarion. From a system-wide 
perspective, it is important [Q note that individual 
projects will nOt likely "solve" all of a region's 
congesrion problems, bur they can have a measur­
able effect in specific corridors and places where 
funding is focused. This impact can be of extreme 
importance [Q businesses and activity centers, 
portS and airPOrts, and residems facing localized 
congestion on a daily basis. 

Brief Ove7'view of the CMAQ Program 
The CMAQ Program was established under d1e 
lnrermodal Surface Transporrarion Efficiency Act 
OSTEA) of 1991 as a funding source for trans­
porrarion projects and programs rhat help supporr 
the goals of the 1990 Clean Air Act Amendments. 
The program was audlOrized for a 6-year period 

Introduction 

ar $6 billion. The program was reaurhorized 
under rhe Transportarion Eqlliry Act for the 21 st 
Cenrury (TEA-2I) in 1997 with funding of $8 .1 
billion for the 6 years of d,e Act, 1998-2003. 

[n rhe con tel(( of the Federal-aid Highway 
Program, CMAQ is bur a small piece of the 
funding available to States for rraJlsporration­
improvemenr projects. For example, the Surface 
Transportation Program (STP), which provides 
flexible funding for transit as well as highway 
projects, was authorized ar $33.3 billion during 
rhe life ofTEA-21. The National Higbway 
System (NHS) ptogram, which funds projects 
involving highways of national significance. was 
funded at $28.6 billion during the same period. 

In the context of total available funding, CMAQ 
makes a small bur targeted contribution tOward 
addressing air qualiry and mobiliry issues. For 
example, all levels of government together spent 
more than $116 billion on highway and transit 
programs in 1999. CMAQfunding available to the 
States in that year was only about $1.3 billion, or 
about 1 percenr of tOtal transportarion spending. 
Even a single major transportation infrastrucrure 
project can cost well over $[ billion, exceeding total 
narional CMAQ funding for a year. 

Alrhough the CMAQ program is modest relarive 
to any given region's transportation budget, rhe 
funds often are used in innovative ways to 

suppOrt transportation options and reduce uaflic 
congestion. CMAQ funding is apportioned to 

States based on a legislative formula that takes 
into account rhe population in areas [hat do not 
meet air qualiry standards and the severiry of 
regional air qualiry problems. Stares may use 
CMAQ funds for a variery of rransportation­
relared measures and programs designed to help 
meer rhe narional ambienr air qualiry standards 
(NAAQS) for carbon monoxide, ozone, and 
parti.culate matter. 

........................................................ ~tM~.~a~ . • ~d~"~n'~'~O~M~Ob~ltY~.~nd~A~"~O~U~'Io~,Y ......... ~ 



Introduction 

Ovel'view of Project Types 
aud Eligibility 
An innovative fearure of the CIvtAQ program is 
the tlexibility it provides for eligible projects and 
programs. Selection of CMAQ projects is made 
at the State and local level but is subject to broad 
federal gu idelines on project eligibility, The 
l11:lin eligibilit), crirerion ib ,lir quality improye­
mel1l: howtver, increru.ed mobiliry is a direct 
benefit of reduced congestion and mobiliry­
improvement projects ofren yield em ission belle­
fits, as well. 

Although CMAQ fund, are designed to hell' 
metropolitan atea, a[[ain the NMQS, hundreds 
of cOl11muniric'i arc using the program ro 

promote mobiliry and air quality illlprovemenc 
Projects range from cOllsrrucdng a small pede~­

([ian conneclion LO designing a regional hicyclc 

Dallas _ 
Traffic flow 

nerwork, building an HOV lane, and developing 
:1 regional system for congeMion mal1:lgemenr. 

These projects nor only promote air quality 
improvem~m, but also help to meer commun iry 
and regional mobility needs by increasing lr<ms­

pormrion oprions, helping travelers avoid con­
gesrion. and encouragi ng J. more efficienr 
rransporrarlon sys[~m. 

Case Studies 

This rcporr doclIJ11cnrs nine projecrs, funded in 
parr b)' the CMAQ program, [h"t are helping to 

enhance mobiliry. Figure 4 shows the location!'. uF 
[he projecrs. The)' represent just a sample of the 
hundreds or ideas and iniriarive~ thar cOJ11l11unirie<; 
Jre ming to enhance mobiliry rhrough rhe 
CMAQ program. 

Chicago 
Transit 

Cincinnati­
Traffic flow 

Atlanta _ 
Traffic Flow 
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ARTIMIS-Cincinnati/Northern Kentucky Area 

ARTIMIS-
Cincinnati/Northern Kentucky Area 

Type of Project 
TraHic Flow 

Project Cost 
CMAQ CO$[: 54l million 

Total Project Cost: $57 million 

Context and Background 
Over the 1980s and into the I 990s, the 
Cincinnati region experienced rapid congestion 
growth. According to rhe Texa~ Tr'lIl.!.ponadon 
InStitute's Urball /IIobilir)' :jilld)" peak period 
tr<wel in congestion increased from 17 percent in 
1982 to 40 percent in 1990, resul ti ng in longer 
commUlt:S. Over [he same period, annual pcrson­
hours of deb)' incrcJlicd from 2 million ro 8 
million hours. I 

As fret:ways '.Nere becoming morc congested, 

tnmsporrarion officials in the Cincinnati area 
hegan looking ar new technologies [Q help ease 
the burdt::n on highways and lessen [he frusu'a­

(ions of mowrisrs. Emerging from this search 
were new methods of traffic technology or 
I nrcll igcllt TransportJtion Systems (ITS). In 1987, 
the Ohio-KelHucky-lndiana Council of 
GovcrnmelH; (OKl) "arted a tea.\ibility Study ro 
determine if such as o;ysrcm could beneflr rhe 

region's cfforrs ro reduce lfJJfic congesrion and 
ozone levels. With the signing of the Imcrmocial 
SllI{\ce Transportation Efficiency Act (lSTEAl in 
1991, a preliminary oc!>ign erTorr for a system wa~ 
launched and completed in early 19')3. 

The Project 
The Advanct:d Regional ' li",I[Ge; Interactive 

1\{.ll1:1gemelll and lnrorrnarion System 
(ART1MISl provides incideIH, congestion, and 
freeway managt::l11ent for 66 rniles in Ohio and 
22 miles in Kenruck"'y in [he Cincinn;ui I11Clro­

poliran area. Funded by the Ohio Oepartmelll of 
Transportarion (ODOT) and rhe Kenruckl' 

Tran;portation Cabinet (KITC), AR:r I MI~ was 
rhe first m,\jor ITS effort in Ohio and [he 
second in Kemucky. With the ;upporr of 
CMAQ funds, the tlfSt elementS of rhe system 
began operarion in 1995. 

The program is funded rhrough'leveral sourcc'i. 
The prioMry source of funds comes from rhe 
CMAQ program. Using CMAQ funds, rhe 
OOOT pays 75 percell[ of system-wide cosr~ and 
the KYTC pays the remaining 25 percent. 
Components soldy in Kenrucky or Ohio are 
funded by the respective Srate. ARTI~ ITS 
attempts ro manage congesrion caused by lack of 
capacity, crashes, and disabled vehicles in ci,e 
Cincinnati-Northern Kenmcicy area Llsing modern 
technologies. Placed aJong key segmeIHs of the 
freeway system, more [han 80 closed-circuir 
(devi~ion cameras (consisting o( full-merion color 
cameras, slow-scan cotor cameras, and fixed black­
<lnd-white camera)) relay information back ro a 
camral celHer via fiber optic cable and telephone 
lines. lnformarion is rhen distributed to mororists 
via changeable message signs. Fony signs are 

rlR7JAflS /lIilJ rlu'!/rslpmgfmn in thf' JlIlfi(}Jf ttJ 111It1lf"b 
(11/ flrm-Il/ide 511 sin/in'. 

k\.l.'. !r.lI1~I"lr1Mjnn !Il~rirl!l~ . . ?O{)l { 'fbrlll ,I/rlbilm S'II(~Y. Oll-Jin~ .11: mobilit.l .r.1H1I1.c(luJurm/, 
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One a/the ARTlN!JS dynamic messflge signs. 

locared before the major freeway inrerchanges ro 
advise mororisrs of traffic problems and porenrial 
alternare roures. Three porrable changeable 
message signs can be rowed to locations ro meer a 
specific, shon-rerm need. 

ARTlMlS operares rwo dedicated radio channels 
and a traveler advisory relephone service. known 
as SmarTraveltr", which provides up-to-the­
minure, rome-specific traffic information during 
operational hours and construction inFormacion 
24 hOllrs a day. ARTIMIS was the nrst system in 
the UnIted States accessible from both landline 
and .. vireless phones from one three-digir number 
(511). Real-time traffic informacion is also avail­
able over the Internet at www.arrimis.org. 

TIle system also rUllS a free mororist assistance 
program with nve service parrol vans, called 
Samaritan vans, rhat parrol rhe cenrral 88 miles of 
freeways wirhin ci,e region. ARTlMlS provides 
51 percem of the funding for the vans, and CVS 
Drug Srores provide ci,e other 49 percenr. Drivers 
of the vans are cerrified mechanics and (rained 
Emergency Medical Technicians who provide a 
variety of services, such as assisting motOrists wirh 
remporary repairs, providing fi.lel, caUing for assis­
mnce, and removing road debris. The vans are on 
patrol from 6:30 a.m. ro 7:00 p.m. Monday 
cilfOUgh Friday and during selecred events. 

" Cambridge Systematics. ART/MIS tlmIIlIJUO"; iJl'1ujitJ of ARTlMIS. 
Fin.lll~port . Prepared f(lr Ohio·Kcnru("k}'~ lndian:' Regional Council 
ofGo\,cnuncllu, JWH.o 2001. 

ARTIMIS-Cincinnati/Northern Kentucky Area 

Results and status 
ARTIMIS has made a significanr impact on con­
gesrion and travel delays since the 1995 launch 
of irs Traveler Advisory Telephone Service. Toral 
savings in reduced traffic delays, fuel consump­
tion, and crashes axe estimated ro be $] 5.9 
million per year. 

On January 8, 1998, afrer rhe first 23 of the 40 
roral changeable message signs were placed imo 
operarion, rhe system was immediarely put [Q the 
test when a tractor-rrruler carrying haz..-:ardous 
marerial overrurned and rupmted on 1-75. The 
result was a wral closure of the interstate for 
approximately 3 hours. Motorists followed rhe 
alternate roures that were poSted, and a larer analy­
sis of rhe incidenr indicared cilat ARHMIS saved 
approximately $100,000 in mororisr use COSts. 

Orher benents of ARTlMIS illdude a ] O-percent 
reduction in inrerstare highway crashes a.nd an 
annual savings of one miUion gallons of fuel. 
Analysis using the JTS Deployment Analysis 
System model for esrimaring ci,e impact of 
ARTIMIS also derermined that travelers save 
approximately 860 daily hours during peak travel 
rime due [Q (he rraveler iJ,formation componcms. 
In rerms of reliability, morotisrs save about 12,000 
hours of unexpected delay daily during the 
morning peak period, and 6,940 hours daily 
during rhe evening peak period. '" 

Estimated Emissions Benefits 
186 kg/day VOC 

Contact 
George Saylor 

Ohio Department of Transportation 
614-752-8099 



Belt Line Road/Denton Tap Road Signalization Project - Dallas County. Texas 

Belt Line Road/Denton Tap Road Signalization 
Project-Dallas County, Texas 

Type of Project 
1 raflic How 

Project Cost 
Ci\IAQ Cost: $(,2.000 
'J (lCal Project COSl: $87.000 

Context and Background 
Nor 311 dfccrive mobilil,), project\ a1"e large scale. 
TraHic congestion is often most keenly experi­
enced in specific curridor~ .• tna ~11la11 projt'.ctS Gill 
be highly successful in generaring localin:d rimc­
savings and mohility bendit.'). 

The 14-mile secrion or Bell l.ine Road and 
Demon Tap Road ill lile cilies of Irving and 
Coppell is a case in poinr. This roadway secrion 
included scveraJ locuiolls whert: trafflc conges­
tion was a problem. For instance, <111 intersection 
along Dcnron Tap Road experienced hCJ\')' 

traffic during times of da~' whell vehick-~ WtTC 

approaching 01' deparring rhe Coppell High 
School. The e,,,,bound approach ar rhis inrerscc­
rion had a dedicatcd Icfr-wf!l bne .1I1d lWO 

rhrough lanes. but no dedic~ued righl-turn lane. 
so any through nat-fie using the outside right 
lane cJml~d right-turning traffic to queue when 
eastbound traffic was stOpped at the lighr. 
Anorha constanr "ouree of congc<;:[ion was the 
rrallic associated wirh the Trving Mall. The inrer­
sections .. Iround the mall are closel)' spaced, and 
(he illlerseClion of Belt Line Roau. widl lhe 'Nesr­

bounJ approach ro rhe l11all was congestcd 011 

Sawrdav afternoons. 

The Project 
For these locations. Dallas COlllll-Y decided th~H 
l'eril11ing traffic signals vlOlild help to improve 
lravel rimes. reduce delay. and improve air qualiry. 
Pl'Ojecr 75 of rhe Dallas COUIlf)' CMAQ Progr.ull 
included 32 exisring signalized inrersecrions and 
rwo proposed signal ized intersections along the 
14-mile scclion orBcle Line Road ;:lI1d Denron 
Tap Road. Cooru.ination bet\veen rhe ciries of 

Irving and Coppellwa, required. as the Belt I inc 
Road cro:;St:s between jurisdictions. 

A" parr of rhe project, inirial traffic data were 

coUeered and analyzed to dcrcrmine rhe exi.litillg 
signal timing ch<1racreri~cic", including ph<tsing, 
cycle lengrh and presence or absence of coordina­
tion. BJ.Scd on this dnal),sis. prelimill'u), signal 
riming plans were deyeloped for each of the 
proposed lranic (omrol areJ~ Jnd rime periods 
(morning pe;:lk, noon peak, afternoon ofT peak. 
t'\'ening pe:tk, Saturday). Inn.Tv;.}J rimes Jnd pedes­

trian clearance were raken into .\CCOUIH in the 

development of the plans. The liming plans wen." 
rhen finalized and implemented wilh input from 
and coordin:ltion between rhe twO cicit's. rinally. 
modifica[ion~ were m'H.le to rhe signal timing 
baseJ on observations of traffic flow and cirizen 
input, :1nd final lravel rime d .. ua were collected. 111 
addilion (0 the signal !'eriming. rhe project .. 11m 
involved making recommcm.huiol1s for hardware 
improvements and geomerric improvement", 
some of which were implemented in order to 

further improve rraffic now in the corridor. 

J 11 ddt! it f(J/I I (J mifji (' ngllll! iztlf i 0 11 illl prOT 'Olf{' Ills. 

c..""AIA Qfimds 1pen' wed to mid 11 right-rum laut! tlf 
Drmil'ldtl/t., ROfl(/w furrber mirigflk aJIIgestirm. 
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Belt Line Road/Denton Tap Road Signalization Project-Dalias County. Texas 

Resu lts and Status 
The retiming of the traffic signals along the Belt 
Line corridor has generated definite improve­
menrs to traffic flow, including reductions in the 

nlllnbet of sraps for vehicles and travel time along 
Belt Line Road, increases in average speed in both 

directions, and shorter srap-delay times. For 
example, in the evening peak hOllf in the south­

bound direction, the average vehicle experienced a 
morc than 60-percent reduction in rhe number of 

StOPS, from 13.3 ra 4.7 StOPS on average. across 
the 14-mile corridor. Under those conditions. 
average speeds increased from 29 ra 39 miles per 
hour, and travel time dropped from more than 

26 minutes to 19.5 I11il1ures. In [Oral, it is estimated 
chat the project resulted in an annual rravel rime 
savi ngs of nearly 3 million hours, an annual 
decrease of 42.4 miJlion vehicular srops at traffic 

signals. and an annual decrease in ratal delay time 
of nearly 300,000 homs." 

Recolllmendations were also identified for hard­

ware and pavement marking improvements to 

further enhance the effectiveness of the retimed 

traffic signals. Regarding the congested intersec­
tion near the Coppell High School, it was 

identified that right-mrning easrbound traffic at 
the school intersection would be aided by the 
conversion of the outside through lane [0 a 

right-tuen-only lane, allowing this traffic to tuen 
on red. It was also recommended that congestion 

around the Irving Mall could be reduced by 
adding right-rum capacity to the road and 

installing a "right-rurn overlap" phase that allows 
protected tight rums when the northbound 

traffic is srapped. 

Estimated Emissions Benefits 
1 kg/day VOC 

Contact 
Craig Goodroad 

Dallas County CMAO Office 
214-747-6336 

•• Svt;rdrup Civil. Inc. Dnllas COUllty Q\1AQ PrO!.rram. Projrct 75: Irlltng lIlid Copp~/l &1, lint Rond/Dl'Tlflm Tnp Ro{/d. 
Appendices. Performed for Dall~ CoUnty. Cit)· o(Coppell, City of Irving. February 18. 1998. 
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Intermodal Freight Transfer Facility-Auburn. Maine 

I ntermodal Freight Transfer Facility­
Auburn, Maine 

Type of Project 
In termod,,1 

Project Cost 
CMAQ Cost: '3 million 

Total Project Cost: 55 million 

Context and Background 
In[cflllocial service involves moving conrainers 

between rail and truck, or other modal combina­

tions, and i, a fast growing part or the railroad 

business because it enables railronds ro deliver 
goods milt's from lheir raj1 lines. Inrermoda1 
services CU1 increase efficicnr rranspon3tion serv­
ice:, and energy effICiency becall~e a train loaded 
with conta.iners can carry [he same load as dozem 

of trllcks. This, in mrn, can conrributc ro reduced 

truck traffic on conge>red highways, reduced 

d~111l'1gC ro highways from heavy trucks, and 
improved air qualiry. 

To provide infrasullcrure for irs railroad lines to 

grow, ,he State 01' Maine partnered wirh local rail 

lines ro build a truck-to-mil inrerlllodal facility in 

Auburn, located abour 40 miles norul oLlIld 

inland ~i·om PortLtnd. Maine. Auburn is well 

3iru:lttU a~ an inlermoJal hub b~cause of il~ 

proximity to rail lines, 311 airport, rhe Maine 
Turnpike. and rhe .start highway nervvork; both 
rhe rajlro<ld~ and local aurhori[i~ saw an oppor­

runiry for growth. 

Auburn is bisected by rhe SL Llwrence & Atlantic 

Railroad. which runs 260 miles berween Ponland 

and S1. Rosalie, Quebec. The S1. L.awrence & 
ArJanric connect.., with Can<.ld icli1 Narioll<u 
Railway at Richmond, Quebec, which giVt'3 
hbinc access ro deep-warer pons at l-lali fax in the 

east and Vancouver in the west. Shippers on rhe 

West Coast with products from Asia have rhe 
oplion of lIsin.g [\\'o rail lines thal CroS3 the United 
St.ues. bm rhe journey across Canada bypasses 
congestion in Chicago ~lI1d can be less expensive 

lor shippers. The Auburn terminal is less than 

J miles rrom rhe M.line Turnpike and 140 mile; 
Ii'om B03rol1. 

The Project 
The Sr. Lawrence & Atlantic Railroad parrncrcd 

with the Auburn/l.ewiston i\lerropoliran Arca. the 
State or M.rine, and FHWA, to build the Maille 

Inrerlllodallcrminal in Auburn. The 35-acrc 
rerminal op~nccl in 1994, und consists of a doublc­

track, gravel-yard fuciliry for tr~U1sfer ofcontJiners 
between trllck and rail. Th<: project improvf.:d 
rrack and JJded p.uking Jnd cont<.lincr !)wrage. 

a weighing and freighr-control operarions center. 
;[nd ., lift provided by [he railroad. A mechanized 

packcr now IllS cargo containcrs berween Aarbed 
r;lil Cdrs ano rrll~k fr~lme!) for .1 range of products. 

/ lulJlJms Illh'rlllod{{L ridglJl hill/sf,·/, f~/tiliql CL"il'bliflc!J 
irs -5,OGO," [oJ/milll)1: 
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Among the goods are: contai ners filled with 
clothing from Asia headed toward L.t. Bean in 
Freeport, wine from Cal ifornia's Napa Valley 
headed for state liquor stores in New Hampshire, 
and a range of consumer goods headed to major 
New England markets. Trucks arriving with west­
bound cargo deliver: rolls of Maine paper for a 
printing press in the Midwest, M'aine-made fIber­
board for construction in California, and Poland 
Spring borrled warer headed for the West Coast. 

Results and Status 
O nly a decade ago, there was no inrermodal 
traffic in Auburn. In irs first year in operation. the 
Maine Imermodal Tetminal handled about 6,000 
containers. Ie was esti mated that in order [Q break 
even rhe Sci li ty needed to move between 10,000 
and 12,000 containers a year. In 2001, it handled 
a volume of 15,000 containers. lr is rhe largest of 
three inrermodal cargo facilities in rhe State, and 
si nce opening in 1994, has moved more than 
75,000 sh ipping containets." Results from the 
first phase of the project were so successful that in 
200 1, increased storage was added at the Sciliry, 
using $0.5 million in CMAQ funds. 

The intermodal facility has made Auburn a 
central point for transportation exchanges in rhe 
Northeast. Its location near Canada allows freight 
to move by rail straight from Vancouver, British 
Columbia, into Auburn for local and regional 
distribution. Given an increase in me amount of 
international contai ners, rhe facility is trying to 

bring an on-site customs agent [Q (he facility. or 
expand the agency's Portland disrrict to include 
Auburn and assign a visiting inspector. Currently, 
when Customs Service inspections are needed, the 
co ntainers need to be taken by truck to Portland. 

Intermedal Freight Transfer Facility-Auburn, Maine 

Freight originating in the Midwest now can be 
moved by rail , tl1ltS reducing the flow of long-haul 
truck carriers into the area. This reduction of 
long-haul truck traffic has generated ait quality 
improvements and enhanced the viability of 
local trucking services. The local economy has 
improved through an increase in the number of 
regional distributing companies. and additional 
warehousing space. Additionally, goods producers 
needi ng raw and bulk goods h.ave moved to the 
area, further bolstering the local economy. 

Estimated Emissions Benefits 
7 kg/day VOC, 77 kg/day NOx (First Phase) 

Contact 
Alan Bartlett 

Maine Department of Transportation 
207-624-3560 

:lII hWhere the Rail Meco[s the Road," Portlnlld l+rss Hmrld July 21 , 2002, page IE 
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1-84 HOV Lanes-Hartford, Connecticut 

1-84 HOV Lanes-Hartford, Connecticut 

Type of Project 
Traffic Flow 

Project Cost 
CMAQ Cost: $11 million 

Totall'rojccr Co.,,: $24 milJion 

Context and Background 
HOV lancs arc available in the Hartford arca on 
Inrersr"re 384. InrerStare 84 (ea>r of Hanford). 
Jnd Interstate 9 1 (north of Hartfi)rd). Ofren 
during peak COll1l11l1(Cr hours. mainline rraffic on 
Inrersrares 84 and 9] is very heavy and congesred. 
Traffic on the HOV lanes. on the other hand, 
llsually moves ar free-flow speed during peak 
hours. providing rime saving~ for people \vho 
carpool, van pool, and ll~e rransir. 

The HOV lanes along 1-84, however. wno an 
incomplere sy~rem char did 110[ serve commuter 
rravel into downtown Hartford cfficicndy. 
Opened in 1989, rhe 1-84 HOV lanes srarted in 
Vernon to rhe easr and lcrmin;.ued ill East 
HanforJ about 1.5 miles shorr of the Founders 
Bridge inro Hardord. Carpoolers, vanpoolers. and 
bus riders had to merge back in to mainstream 
traffic and drive six rnore exits before reaching 

dowmown Hanford. Th~ll segment of freeway 
imo downrown H.urford had congested traffic 
level~, opcrming at Level of Service "P,'" indicating 
severe traffic delays. \>..'irh an average (jpeed of onl)" 
9.4 miles pcr hour during the morning peak hour 
period. This congestion made COrllml![CS down­
town slow for even those who chose [Q rideshare. 

The Project 
This project involved extending HOV lanes on 
1-84 bv 1.5 mile; [0 downlOwn Hartford. Work 
began on the extension in the summer of 1999; 
[he extension opened for service in June :WO 1. 
The nev .. ' lanes extend to the Founders Bridge, 
enabling carpoolers desrined for rhe downtown 
area ro use the lanes all rhe W~ly imo Hardord. 
Only those HOV users crossing the Bulkele)' 
Bridge to dCMinarions fa.rther weSl cominue to 

merge with wesrbound main-line traffic. in adui­
tion. the 1-84 HOV lanes were rcstriped to f.1Cili­
rare rnore flexible operation. Eastbound travelers 
nmv can enter the lanes From 1-84 or Rome 15. 

allowing carpoolers rhe option of lIsing the HOV 
lane if the mainline becomes congesred. The 

restripi_ng also gives easrbound Wiers of rhe 
Charter Oak Bridge the opportunity ro enrer the 
H OV lane. 



Results and Status 
The projecr has increased rhe speed and reliabili'Y 
of navel time for people sharing rides inm 
Hanford. According [0 Ravi Chandran, 
Supervising Engineer for rhe Connecticut 
Department ofTransporrarion. traffic jams on 
[-84 wesrbound going inm Hartford regluarly 
add 10 minutes bur can easily become half-hour 
delays, as compared ro no delay ar all in me HOV 
lane. Vanpoolers say rhe HOV lane exrension has 
made meir commures much easier and faster. 
"The HOV lane is a godsend [0 rhe van," said 
Janer GrollS, a business systems analySt ar lNG, 
who drives a vanpool from Vernon to Harrford.2

! 

Down [Own employers agree ular rhe HOV lane 
extension has made the commute easier and roster 
for rheir workers. "We're locared righr where rhe 
Founders Bridge comes il1m downtown, so the 
HOV terminus is especially convenient for our 
workers," according to Jon Sandberg, spokesman 
for Phoenix Home Life Mutual Insurance 
Company. "The HOV hme has helped us encour­
age ridesbaring among our employees and 
decrease rhe demand on highway usage."" 

By increasing speeds 
for carpoolers and 
transit traveling into 
Hartford, rhe projecr 
improvements have 
enhanced rhe attrac­
tiveness of ridesharing 
[Q work. According ro 
a rraffic coum srudy 
conducred annually 
by rhe Connecricut 
Deparunem of 
Transportation, in [he 
first year of operarion, 
the improvements 
resulted in a 
25-percent increase in 
HOV lane usage 
during the peak hour 
and a 34-pcrcem 

1-84 HOV Lanes-Hartford, Connecticut 

increase in usage during the overall peak period. 
The use of rhe HOV lane translares imo a more 
efficienr highway system, and recencly complered 
counrs show rhar cl,e 1-84 wesrbound HOV lane 
is effective. Benveen 6 a.m. and 9 a.lll . on an 
average day in September 2002, 1,095 vehicles 
carrying 3.660 people traveled in rhe HOV lane, 
compared to an average of jusr over one person 
per vehicle in rhe general-purpose lanes. 

Estimated Emissions Benefits 
8 kg/day VOc, 3 kg/day NOx 

Contacts 
Tom Maziarz 

Capitol Region Council of Governments 
860-522-2217 

James Andrini 

Connecticut Department of Transportation 
860-594-2148 

Drivers bead west ill the HOV itme fi'Offl Easl Hartford tOward the Founders Bridge. 

l\ "HOV L.lne Extension Provides Tremendous Benefit 10 Commuters.~ The Commuters RrgiJler. Connecticut. DL~Cmbct 2002, page 2.3. 

~ J bid. page 23. 
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Metra North Central Service (NCS)-Chicago, Ill inois 

Metra North Central Service (NCS)­
Chicago, Illinois 

Type of Project 
Tr.ll1sir 

Project Cost 
CfvlAQ Cost: $29 million 

Total Project ost: $141 million 

Context and Background 
Residents along the 1-94 corridor in Lake Counry 
nanh or Chicago commute more [han 50 miles [Q 

downrown Chicago. The 1-94 highway is also 

extremely congested. and experiences some of rhe 

highesr levels of traffic delay in the Chicago area 

and the Nation as a whole.' Congesrion on 1-94 

<lI1J surrounding roads presemed a 
problem for residcms of (Owns sllch as 

Amioch. ncar the Wisconsin border. 

commuting into the Nation's third 

most congested urban area.-~ 

The Project 
In 1996, Chicago's commU[er rail 

service, Metra, with help (rom some 

$29.3 million in CMAQ funds (from 

Fiscal years 1993, 1994, and 1995) 

opened irs North Central Service 
(NCS). This train was the First new 

commuter rail service implemented in 
northeastern Illino is since 1926. Ir 

rUll> 53 miles berween Antioch and 

Chicago, stopping at 14 srations. 
SOllth from the Antioch coacb yard, 

the NCS lIses 40.7 miles of Canadian 

Narional Railway rrackage, along which there arc 

10 new suburban srations in Lake JnJ Cook 

Counties. plus a new transfer "T~rion :H Chicago's 
O'Hare International Airport. Sourh ofO'Hare, 

the NCS joins Merris Milwaukee District West 
(1\ 1D-\XI) line, with which it shares 12.7 mile", of 

trackage [Q rhe Chicago Union Station rCfm;I1U.Il, 

The NCS trains also SlO p at twO of the MD-W's 

intermediate srarions. The corridor includes rhe 

twO most &ign.inc3m hub'!' of employment in me 
six-county northeastern Illinois region: the 

Chicago ccnrral business disrriCl and [he area sur­

rounding O'Hare Inrernational Airport. 

A A1elrfl commuier rail Sltllio}} in mburb,m Chlctlgo. 

CHnhritlgc SYHcmatiu.. Unclogging Aml'l"lC",l! I hghw'm. Pmmptl(m.l/or Hl'llttlwr Hig/lll"l)'1. \'rd.~hinglOn. 1)(:: Hi~II\\,lr l '~l:r'\ ;\l1i.Hlu:. 

November 1999. 

" Te,\"R~ Tr.II1\I>OfI,uion InMitutt. 2002 L 'rhtU/ MI)III"~Y .~I/U(J" On-line :11; mohi!iry.tamu.eduhlmsf. 
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The NCS schedule currently consistS of 10 trains 
each weekday between Antioch and Chicag~ 
4 morning peak inbound and 4 evening peak 
ourbound trains, plus 1 train in each direction in 
rhe afternoon. There is no weekend service. Arlin 
between C hicago Union and Antioch Stations 
takes 85 to 87 minutes. Each of the 10 new 
suburban NCS stations has commuter parking 
available for $1.50 per day. 

Results and Status 
The additional Merra line has added another 
commute option for residentS of Lake County 
and increases the mobility of others who are 

unable to use the Metra line. According to a 1999 
srudy, the [OraJ number of aU[Q trip diversions 
arrriburable to the North Central Service was esti­

mated ar berween 487.000 and 670.000 vehide 
trips annually. The increased mobility that this rail 
line brings has economic value for the region as 

well. The 1999 study also found that 57 percent 
of riders said [he rail service was very imporrant in 
their choice of home location. thus helping to 

bolster local real estate values." 

Metra North Central Service (NCS)-Chicago, Illinois 

As a result of the line's success. Melra is planning 
[Q construct a second mainline track [0 accom­
modate increased service and operating speeds, as 
weB as the construction of five new stations and 

parking faciliries. The additional track. new sta­
tions and related improvements will allow Metra 

to increase its Noreh Central Service from 5 [Q 

as many as II roundtrips daily. 

Estimated Emissions Benefits 
225 kg/day VOc. 248 kg/day NOx 

Contact 
Ross Patronsky 

Chicago Area Transportation Study 
312-793-3474 

, P.lfSOns I~rjnckt'rhoff Quade & Dougta:., Inc. CMAQ Atllllyii~ North Cntrral Si:rt'iu Impllct El'tIllfmioJl-PIJfl!I'//: Fillill R~pf)rI. 
ChiClgO: fl.tct(;l, june 1999. 

CMAO: AdvanclnQ Mobility and Air Quality 



NAVIGATOR-Advanced Transportation Management System (ATMS) - Atlanta, Georgia 

NAVIGATOR-Advanced Transportation 
Management System (ATMS)-Atlanta, Georgia 

Type of Project 
TrafTic Flo\\ 

Project Cost 
CMAl~ COSt: $54 million 

'Iotal Project COst: $140 million 

Context and Background 
The Ad:lnt<l region is known for it~ name conges­
tion; it i~ one of the fastest grO\ving metropolitan 
areas in the country. Atlanta's population nearly 
doubled from 1.6 million to 3.0 million hcrwccn 
1982 and 2000, and system-wide doily vehicle 
miles rr.weled rripled over this period. "'· As host [0 

lhe 1996 Olympic Summer Gamt.'s. Adunra was 
expecr~d to draw some rwo million 
visiror~ plus th()us:l.nd~ o~· athletes. 
coaches, and oHicials from "round the 
world. Given the region's repLication 
for traffic conge~{ion. rt.'gional leaders 
\vere concerned ahollr acc()Tnmodating 
rhe influx of people and traffic For the 
Olympics. Few rhing' could desrroy 
the excitement of lhe Olympics-
not to menrion the reputation of the 
region and economic opportunitit.:s 
stemming from the evenr- f.1Ster [hall 

rransporli.Hion gridlock. Solutions 
weft~ needed [0 improve mobility fot 
the games, as well as to promote the 

continued economic \",'c1I-being ot 
(he region . 

The Project 
The Advam:eJ -lransportalioll M<ulugemcllr 
System, or NAVIGATOR, was developed to help 
bener manage [rarTie Aow and provide real-time 
traffic informacion (Q improve fr<UlSpOrtarion 

decisions and public informalion. NAVIGATOR 
is a compulcriLl:'d transportation communication 

system thar employs fiber opric technology to 

garher [raflie information. It llse~ video c..it:'tccrion, 
radar Jercnor!o., and more [han 450 closed-circuit' 
television camcr~s ro monitor rraftlc flow. The 
system enables cont[ol cencer Illallagers to oetect 

(r~ffic incidcms and congesrioll rapidly. and sub­
sequendy dispatch Highway Emergency Response 

Operarors (HEROs). Five ramp mere" are used 
(Q control highway traffic How, and infofll1;.lrion 
tceh nologics (such ,15 67 clunge .. tble message 
signs. the Internet. and 140 information kiosb) 
help provide mocoris[s with real-time trafflc infor­
marion. In developing rhe system, 1110re than 
400 traffic inrersccrions were upgraued [Q improve 
signal coordination throughout Arlal1l3 and the 
metropoliran region. 

1-85 rind 1-285 inrasnfioll nonh ojAr/lm",. 

"[;:·,.h ·li~lmp<1n.Jli()1l Ilhl iLlII!;. 2(J{}2 ('"rlhll/ '\fr")/"/i~r 'l/ul!-. {)n-]im.: ;It: nlObili(\·.tJ.rnu.nlu/um~/. 
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NAVIGATOR-Advanced Transportation Management System (ATMS)-Atlanta, Georgia 

In addition to elements that improve highway 
traffic flow, rhe system includes transit manage­
ment, electronic fure payment, and multimodal 
traveler informacion . The Metropolitan Adanta 
Rapid Tmnsit AudlOrity (IvIARTA) has access to 

informarion genernted by rhe ArMS and shares 
information on road concUrions. For example, 
information on an accidem that is radioed into 
MARTA by bus drivers is available to ATMS to 

help manage traffic patrerns and incident response. 

The system is housed in a $14 million trnnsporta­
rion management cenrer (TMC). Opernred by the 
Georgia Departmenr ofTransportarion (a nd 
centrally locmed in Adama on rhe same compound 
as rhe Georgia Srare Patrol and rhe Georgia 
Emergency Managemenr Agency), the TMC 
serves as the control center for transportation 
emergencies. Having all surveillance and control 
functions under one roof facilimres decision­
making and helps Adantis !Camportarion officials 
more effectively manage the day-to-day demands 
of the transportation system. The TMC is linked 
to seven regional Transportation Comfol Centers 
in ClaytOn, Cobb, Dekalb, Fulton, and Gwinnerr 
counties, the City of Adama, and MARTA. These 
satellire facilities and d,e TMC moniror 90 miles 
of interstare highway in rhe Adanta tegion and 
represent the forefront of ITS traffic dara gad1er­
ing, com munications, analysis, and incidenr­

response acciviries. 

Results and Status 
The incident management components of the 
system resu lted in substantial savings in traveler 

delay. Using conservative estimates, Georgia 
DOT estimates that tile incident management 
components of NAVlGATOR have reduced the 
average incident dutation by 23 minutes, frolll an 
average or 64 minures ro 41 minutes. All elements 
of incidem management are faster: incident 
detection and verincarion are faster due to traffic 
camera coveragei response identification and 
dispatch are speeded up by rhe computer sysrem; 
and response rime and clearance are also faster 
due to the H EROs (previously, local police and 
fire agencies responded to freeway incidents). It is 
estimated that. in total, the incident managemenr 

componen(5 ofNAVlGATOR have tesulted in 
nearly 3.2 miUion hours in reduced delay time per 
year for travelers on Adanta's highways. T he delay 
savings accrued mostly during the peak hours of 
traffic, with 6:00 a.m. to 10:00 a.m. delay reduc­
tions of 1.3 million hours and 3:00 p.m. to 
7:00 p.m. reductions of 1.9 million hours. These 
savings have resulted in a COSt savi ngs of $45 
million per year for trnvelers. '· 

Beyond me incident management components, 
NAVlGATOR also provided motorisrs with 
information to make informed decisions regard­

ing their traveling options, including ways to 

avoid spending time sruck in traffic delays. 
The system also improved the reliability of transir 
schedule information and decreased traveler 
waiting time. The Georgia DOT suggests rhar 
orhet benefits of the sysrem include improved 
roadway safety. reduced air pollution, and mOte 
efficient use of emergency services. 

Estimated Emissions Benefits 
614 kg/day YOC, 578 kg/day NOx 

Contact 
Mark Demidovich 
Georgia Department of Transportation 
404-635-8009 

Presley . .Mich:II.·1 and Katherine Wyro:KIick. Cnk"liltwg &mjitsfor NAVIGATOR, 
Grorgmi Irlul!Jgmt Tl'tl1lsportnti()lI Symw/. Adanra: Georgi;1 Del):LrIment ofTr:msporration. Seprembcr 2..1. 1t')')S. 



New York City Transit 63rd Street-Queens Boulevard Connection-New York City 

New York City Transit 63rd Street-Queens 
Boulevard Connection-New York City 

Type of Project 
'rr,lI1l1it 

Project Cost 
CMAQ Cosr: $44 million 

Total Project Cusr: $645 million 

Context and Background 
New York Cir)' Transit (NYCT) is rhe largest rail 

alH.l bu.'i rran-,,>ir ,}'stCIl1 in NorTh Anlcric<I. fh(" 
sysLem consist::. of morc than 6,000 passenger rail­
cars, approximarely 4,50U buses, 660 track miles. 

Jlld 468 pas:,enger station:" Ni.::w York City's 
tll1:.lncial crisis in rhe 1970~ and Olher economic 
jacrors char led to il1vc~tmcl1l Ilt'glccr Iefr rhe 
NYC'r infra."i trllcturc: in disrepair by the early 
1 9805. Some lines were noted for rheir ineA-i­
cieller .1I1d limited operational Aex.ibility, resuhing 
in a Functionally inefYicienr operation rhdt orren 
slowed o'3ins and reduced rhroughpur in stations. 
Ul recognition or the need [0 rebuild the network. 

rhe ~In;t 5-ycar capital program was launched in 
1982 in an effort to rever~c [hi~ trend. Sinc~ rha.r 

rimc. NYCT has Illade considerable stride, reward 

bringing mosr .1sselS LO a SUlle of good repair. and 
ro make invcstmc:nts to cnh:mcc rhe NYeT system. 

The 63rd Srreel-Queens Boulevard Connection 

project is a case in poine In 1969, NYCT began 
consrrunion of a new subway link to Manhattan 
to allt.:vian: congesrion on rhe Queens Roulevard 
lint:. The connecror cOllsi~[eJ of il tunnel lllH..ler 
tht.: cast R.ive[ and land-based runncis on bmh 
sides o( the river. Funding issues. however, pre­
vented lhis roure (called lhe 63rd Street line) from 

being completed as planned on rhe Quc:ens 'licie, 
and "iO ir wal:i terminated at the 21st Sn·cer starion. 

The runnel lived rhrough various ill-fared 

illc<u:nalion~. including the idea of u!-.ing it ,IS .1 
link for a Ilew subway express line through 
Queens. bur these pLlI1s were :1h~lI1doncd during 
the cit/s fiscal problems in the ]9""'05. 

Dubbed rhe "runnel ro nowhere" bccau!)e it tcrmi­
n<1ted one srop into QlIeen~, [he p'-lrrially finished 
line lVas PUl intO ,crvice in 1989 by NYCT. 
Given the limiteu connection, ir had only a SIll,-tll 
riuership in Qucen~ and was underused. 
~ 1canwhile, nearly 21)0,000 people using rhe 
Queen, Boulevard Line (QBL) ro COl11lllure 

bet\veen Queens ;md j\·lanhatf<1n experienced 
se\'erely ovcrLfowded rrains. The E and F roUlC3 

along the QBL operarcd a[ more lhan 120-
perccnr capaciry during peak hourb. 

--.J LONG 
ISLAND "6' CITY 

1~~ 21 St 
Queens- U! Q:s> II' 
bri~3 3)~ • 

.p"-AV 
0 

Queensbo[o 0 
Plaza.. 

St-Ely A~'7 ~f~~ , 
E·F ~,.. Q>~ &" 
~_ j';> ~ \l' 

The 63,-t/ Stn·(·t GJlllI{'("t;on is showll f7i (/If rlflShed 
on:mge line mwwcling "It' 21Jl Sn·('/'t (((1tirl1l to tll/' 

Queells Houlr?v(frd Line. 

The Project 

-.: 

The 6.3rd Srreer-Queens Boulev,u·d Conneclion 

project had .1. simple mission: lO lraverse 1.500 
feel' undergrOlUld to connect the 63rd Smx:t 
[unnel ro rhe Queens Boulevard Line. Tile link 
involved extending [he existing tllnnel hom jusr 
cast of rhe 21 5r Srreer starion [0 rhe QBL roughly 
halfway between rhe Queens Plaza and 36rh 
Stn.'ct stations. Ir was designed to increase the 
Ilumber of ru!-.h-hour [rains into Manhar[an hy 
50 percent, [rom .10 co 45. e'J.,',ing ov~rcro\VJing 
Oil the E ~lIH.I F line . .,. AJlhuugh only about UIlC­

[hiI'd of 3 mile W:1S needed to connec[ the rwo 
subway lincl" rhe projccr wao;; siruarcd in a 
lomplex . .,uDrerranean infra~tructure pOl,ing 

~~------------------------------------------------------------­CMAU: .aovanc 7'19 Moo IIty .,n!l .l\lr OU:lllly 



New York City Transit 63rd Street-Queens Boulevard Connection-New York City 

significant engineering challenges. The construc­
cion site was under a heavily traveled seven-lane 
State road (Northern Boulevard) leading to rhe 

Queensborough Bridge into Manbarran, and 
within a commercial area surrounded by five-story 
buildings. In add.irion, lying abour 8 feer directly 

below the road was a five-track subway runnel 
rbar was parr of NYC['s Independem line, and 

directly ro the east were the Sunnyside Yards, 

which accommodate Amrrak and Long Island 
Railroad train operations. Concerns about settle­

mem of the old tunnel and adjoining buildings 
required impiemenmt1011 of measures to suppOrt 
the tunnel and buildings. Many utilities within 

the project site had ro be relocated to make way 
for construction. Consrfucrion was starred in 
September 1994, and complered in 200 l. 

The Connecrion is currently served by the !IF" 

train connecting Queens and Manhattan. 

Results and Status 
The 63rd Streer-Queens Boulevard Cormection 
provides a desperately needed overflow for whar 
were the jammed E and F lines running through 

Queens. The F express was rerollted through the 
new tunnel, and the V, a brand-new uain line, 
was added along Queens Boulevard as a local 

along the rOute the F once took. As a result of 
the increased number of trains running along the 
QBL with the connection, New York City 

Transit estimates thar the average Queens rider 
on the E, F. and R lines saves approximareiy 
31 hours per year because of the 63rd Sueer 
Connection project. 

.. u.s. Departmem of Tr:lI1sporr.uion. 
Federal lrallsil Adminisrr:ltion. 
Nationlll Ifill/sir D'l1tJbttJ~. 2000. 
O n-line at: 
www.rt:l.dot.govlntlldambase.hlm!. 

Nev," York City Tr:m~ iT:. 

Abolll N('I/.I ~11rA' City Inlllsit: 
TIll! fmpOrtflfu'(' of PI/b/ic 1'i'(lllJi r. 
O n-line at: 
wW\"'. mt :l.nyc.n}'. LL~foycr/facrsjt1intro.htm. 

Some service changes that were implemented 

with the opening of me new connection created 
dissatisf:1ction among some COlTIll1UrCrs who had 
raken the F express rhrough irs old roure. 

However. rhe connection enabled a significant 
expansion of service capaciry for NYCT, increased 
COlllmuter options For cusromers, reduced over­

crowding between Manb.rran and Queens, and 

reduced commute tirne for passengers. 

Service enhancements such as this have proven 
viral to accommodating and sustaining cusromer 

growth. From 1995 to 2000, the number of 
unlinked passenger rrips on the NYC[ system 

grew by nearly a third. '" Transit is viral to the eco­
nomic viability of New York City and helps 
reduce rrafflc overcrowding by keeping an esti­
mated half-a-million cars out of Manhatran's 
cenrral business district each day.l,) 

Estimated Emissions Benefits 
91 kg/day VOc. 36 kg/day NOx, 645 kg/day CO 

Contact 
Mark Pascaris 

Capital Program Development 
New York City Transit 
646-252-4925 



Pedestrian Access to Transit-Portland, Oregon 

Pedestrian Access to Transit­
Portland, Oregon 

Type of Project 
Bicycle/Pedesrrian 

Project Cost 
CMAQ Cost: $840,000 

Totall'roject Cost: S950,000 

Context and Background 
Portland has <l strong hismry of supporting pedes­
(rian access. In 1994, Metro, rhe regional govern­
mel1( of rhe Ponland metropolitan area. adopted .1 

50-year regional growth-and-devdopmen[ 
concept th:lt calls for "dcvelopment of a true mul­
timoclal transportadon sysrem which serves land 
use parrern'i, dcnsitie,.:; and community designs 
dlat <tJlow for and enhance transir. bike. pcde~­
rrian travel and freight movemenc." lti Compared 
to many olher large (ides. Portland ha!' a h.igh 
shl1 re o~· nonmotori7cd travel. Nearly 12 pcro.:nt 
of the rrips in downtown Porrlllnd are made by 
people who walk m rransir. Easy sn-cer crossi ngs, 
sidewalk conti nuity, srl-eer connectivity. and 
topography of rhe inner, older neighborhoods 
facilitatc pl!uesrrian access. 

A::; with most North American cities. however, [he 
ciry of Portland has its share of edge communities 
dcvelo eu around automobile rranspormtion, 

where streers were built with subu rban design fea­
(Ures_ Some SrI-cets l::h.::k sidewalks. have wide lanes 
and streets with higher vehicular speeds. incorpo­
rare few pedestrian amenities. or have imersec­
rions configured to optim ize veh icular (liming 

movements ri.llher than pedesui:lll crossi ngs. An 
invemory of ::. idewaJks .. wd clirb ramp!) conducted 
for the Ponbnd Pedestrian M-i.lSIer Plan showed 
[helt these ilreil!, were largdy 1.1cking peclestriJIl 
fdcilities. even on ancrial strCC(S. A (ravel beha\'ior 
survey conducted by Metro in 1994 also IQunt! 
thm about 28 percelll of aJJ trips in inner. mixed­
u~t:' art'~ were made on foOl. compareu to on ly 
5 percelll in suburban areru. in rhe region_ ·1 

rkcaust: transit rider'i generaU), begin JlH.I end 
their rrips as pedestrians. [he Ponland OHice of 
Transportation was interestcd in 1Il1der~ranJing 
how rhe pedestrian envirolllllenr a~Tecrs tr31Hir 
use. Ir recogni/.ed rhar evell though rhe region 
had a good triUlsit s),srem, an ul1a[[racrive or 
ul1sare walking envirOlunelll discouragt!!) people 
from using rransir. Given a projcnion or regional 
population growing by abour 'i0 percent bCtwel.'Il 

1994 and 2020. incrcasing transir lJ. ... C was seen 
a~ an imponanr component of the regional 
[ransponariol1 plans. I' 

MaI'O Rl:'glOlI 2010 f'IIm. Portland. OR 
OI1~linc at: v.·ww.!11crrnrrginll _!'fl.:I. 

I Mrml HOUi/:'bo/d Aail'if)' Sun ':t; }I)').I (Thj~ m~)J.ll ~h.l r(' ligurc.· 1\ 

for walk-onh rrips; ir docs not IIldude w;lJk-U)tr;lIl.\;! 'rip\. whid, 

ate cOllllu'(l <1\ p.lrI of iiI(' 1!,II1~il 1111 .. 1.11 .,h;m:.) 



The Project 
The Portland Office ofTranspo rralion initiated 
a study and demonstration project to look at 

one such facmr: improving pedestrian access to 

ttanSiL T he study asked whethet improving 
pedestr ian access would encourage transit use, 
especially among "choice" riders (riders who 
have access to cars and therefore do nor have ro 

ride transit). 

The project proceeded in three phases: the study 

itself, planning and design , and a demonstration. 
During the study phase, planners identified neigh­
borhoods with high nwnbers of choice riders nor 

using transit, asked residents why they did not use 
transit, and identified five factors inAuencing 
transit use: continuolls path [Q stops, personal 
safery. shorrer pedestrian routes, comfort, and 
understanding of the transit system. During the 
planning and design phase, planners developed 

PedestritlJ1S cro!s thi'street uear sneetcor stop. 

design guidelines fo r five types of areas: primary 
transit StOPS, seco ndaJY transit StopS, neighbor­
hood transi t areas (the are'a between the StOp and 

the nearest intersections), prima ry pedestrian 
roll(e5, and special conditions (such as rerail/coll1-
mercial areas or uncurbed streets). 

Finally, during ti,e demonstration phase a number 
of pedestrian improvements were made in the 
Roseway neighborhood in northeast Portland. 
T hese improvements included curb extensions, 

'1 M~tro Rrgiull 2040 PIau. Portland, OR_ On-line at: Mvw.metro-rcgion.orgl. 

Pedestrian Access to Transit-Portland, Oregon 

bus shelters, pedestrian refuge islands, new side­

walks and corner curb ramps. sueet lighting, and 
tree planting and landscaping. The demonstration 
project was completed in 1998 . 

Results and Status 
Telephone surveys wi th 178 neighborhood resi­
dents made before and aner the improvemen ts 
showed that there was a positive impact on transit 

usage. The su rveys suggested abom a 10 percent 
increase ill transit trips within the srudy area (thjs 
findin g is not statist ically significant, however. 

given (he small sanlple size). The benefits of the 
improvements extended beyond increasing the 
number of transit trips taken by residents. The 
pedestrian improvementS facilitated walking ([ips 
for various purposes, many of whidl did not 
involve transit. The project had a clear impact on 

the residents' sense of safety while using the 
pedestrian network; it also supported increased 

mobility for all ages and physical capabil ities. 

Portland has em phasized these type of transit 

access improvements as it has expanded its light 
rail system, including promoting transit-oriented 
development around stations as a way to provide 

increased access to housing. jobs. and shoppin g 
via rransir. The City of Portland is committed to 

providing the benefits of walking to all residents 
by supporting pedestrian travel as a safe, effi ­
cient, desirable, and accessible mode throughout 

the ciry's neighborhoods, and in J 998, developed 
a Pedestrian Master Plan to guide priorities for 
the city. 

Estimated Emissions Benefits 
6 kg/day VOC, 8 kg/day NOx, 29 kg/day CO 

Contact 

Bill Hoffman 
Portland Office of Transportation 
503-823-7219 

----~------------------------------------~~~ __ ~ ________ --r-_{;25 CMAO: Ad'isncinQ Mobility and Air Qualitv 



Tasman Corridor West Light Rail Extension (Phase I) - Santa Clara County, California 

Tasman Corridor West Light Rail Extension 
(Phase I)-Santa Clara County, California 

Type of Project 
Tr:1nsir 

Project Cost 
CMAQ Cost: $15 million 

T(ml Projecr Cost: $325 million 

Context and Background 
Sama Clara COllm), is located in rhe San 
Franci::.co Bay Area and encompasses pan of the 
cU'c'a commonly referred to a~ "Silicon Valley." 
Thi~ area is a major c:.:mplo}'lllcnt hub, drawing 
employees from across the Bay Are,] 3S well as the 
Cemral Valley "nd Cemral Coasr. 

Sama Clara COlln rv is also home ro some of the 
most congested corridors in California. According 
ro rhe CaJiforni.l Deparrmt.:nt orTran~pona(jon. 
one of Silicon "Jllcy's commuter corriJors­
ll1ler,~r::lre 680 over the .sunol Gr3de-recenrly 

topped rhe Bay Bridge as rhe region's worsr daily 
COl11mllte. Five other corriJors that feed inrc the 
Silicon Valley have made rhe "10 Worst Bay Area 
COllll11ute Corridors" list. AccorJino to the Valier " . 
'rraJ1.!.portarion AUlhoriry, Si licon Valley commuters 
io,lie 34,000 hour" each weekday in tramc moving 
below the speed limit. 

In response co this congestion, rhe Tasman 
West Light Rail Project \.vas a regional eff.orr 
involving four lities and the Sal1la Clara Valley 
Transporration Aurhorit), (VTAJ in partnership 
with the r:cclcral Transit Administration, rhe 

C~lli~ornia Transponarioll COl11mi,,~ i ol1. the 

.Ioilll Power, Board. and the Merropoliran 
Ir<lD~pormtiun COllll11i~~ion, The line t'xtension 
was designed to give Silicon Valley employees 
an .llrernarive to the .ue;1's clogged Freeways 
<lnJ expressways. ... "- . 

The Project 
In December 1999, rhe Tasman We" Light Rail 
Projecr opened lor service to the public, a year 
aheat.! or scheduled completion and on budget. 
' rhe projett i~ a 7,6-milc cxtcmion of the existing 
21-mile light rail transit system thar radiares from 
downrown San Jose. The exisring lighr rail line 
served abour 22.000 riders per weekday. 

Running east-ro-wesl across the northern pan or 
[he county. the nc\, .. · line linh employmeI1l celH~rs 
anJ residemiai a rea'!; in ~AOlll1ta.i11 View. San Jose, 
Santa Clara , and Sunn)~·alc. Operated by rhe 
'3ma CLua VTA. rhe extension serves 12 [1('\\' 

srarions within (he four ciries. Many of rhe srops 
are adjacenr ro major employers slich as Cisco 
System>, Inc .. Lockheed Martin, NASA/Arne, 
Research Cemer. and Rolm SicmeIl~. ·fhe light 
rail also provides direct service ro the \,{!hisman 
area in Mounrain View, where Nerscape and otha 
large busincs'i('s are loc..1tcd. The area is aJrcad~' 

densely developed , and major new road canst'ruc­

rion was not ~easiblc. 

In downtown j\1ounrain View, a l1luhimodal 
(ransit center with park-and-ridc faciljries provides 

connections between light rail l SanrJ Clara \TI'A 
buses and "hll[rles. and Cal train, rhe heavy rai l 

commurer [rain service between Gilroy and San 

Francisco. L1 addition [0 connecring rhe ciries ie 
serves, the transit (emer enabks passengers to 

t:ol1neCl with Amlr.tk scrvicl· (Q S.LCramcnto. bike 
rolltes. anJ counry expres~ways. 

Light rail service in Santa C lara Coumy fUI1!1 

2~ homs a day, 7 claY' a week. Each of the 
50 vehicles in rhe light rail fleet is equipped with 
wheel-chair rie-downs and in(erior r3cks for 
bicycles, and every lighr rail sr('lrion CQnnCCt"i with 
vrA buses. 

t..l.:nlH..·J~ . t..cllh. )r. «- [l)\\,ud 'ulvill[: til!.: Commute Ch.\l!.::ngl·.·· \,UI jUil· A/"rmry Nnw. I i:hru.lr" 1 S. 191)S. r,lh'C 41:, 

~~----~~~~~~~~--------------------------------------­CMAQ: Advancing MOllrlitv and Air Qualltv 



Tasman Corridor West Light Rail Extension (Phase I)-Santa Clara County, California 

Results and Status 
Area residents and workers now have convenient 
access [0 public rransporradon ro the various 
economic and residencial areas of Santa Chua 

County. In fiscal year 2002, ridership along cl,e 
Tasman Line (including both [he Tasman West 

Project and Tasman East Phase I, which opened 
in May 200 1) was 1.05 million, with a robust 

average weekday ridership of 4,570. 

The line has also spwTed mllsit-orienred develop­

mellt in a suburban area ofren characterized as 
sprawling. During [he 3 years of construction of 
(he light rail extension, more than 9 million 

square feet of office space and 4,500 housing 
units were built along cl,e light rail extension 
corridor,J' At rhe time of its opening, an estimated 

62,000 jobs were 10c.1 ted along the Tasman corri­
dor wimin walking distance of rhe new stations, 

and this figure is expected to increase to 180,000 

vrA 1M/ion on (he Tasman Corridor lint. 

jobs wicl1in a dec.1de. About 15,000 residents 

~ved wicl1in walking distance of cl1e stacions at 
operling, and this figure is projected to double 
within only a few years, as an urban-style housing 

and ofEce boom takes place." 

Many of [he residems of these new develop­
ments moved closer to work ro avoid rhe rraffle 

co ngestion and take advantage of the light rail 
rransi( Line. According (0 a former conlmurer 
on Highway 237, even thougb hjs commute by 
car was only 25 minutes, jr was a painful ride. 
" I didn't like traveling 237 at 10 miles per 
hour ... thar was nor pieasanr.'1'(, He moved ro 

a new home just stepS from tbe light rail line, 

where he ca n hop on the trolley, read the paper, 
and relax on his way to work. Given the success 
of the light rail line, VTA plam future ligh t rail 
line extensions that will rake light rail into 

Milpitas, East San Jose, and Campbell. 

Estimated Emissions Benefits 
84 kg/day VOC, 192 kg/day NOx, 

55 kg/day PM 10 

Contact 

Mike Arrow 

Santa Clara Valley Transportation Authority 
VTA Tasman Information Line 
408-321-7575 

Gary Rich:1fd~. ~Growth FoUow.s dtc Trncb: HOlLloing, High-li .. 'ch Offices .)pring Up Along New Light-Rail Line." 
San j(Jst: Alt'/TIIT] News, December 16, 1999. page 1A. 

Ibid, rage IA. 

IbiJ, pag\! IA. 

CMAO: Advancing Moblhty and Air Quality ® 







For more information on the CMAQ Program, visit: 
www.fhwa.dot.gov/environment 

Federal Highway Administration 
Office of Natural Environment 

400 7th Street, SW 
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