


Notice 
This document is disseminated under the sponsorship of the Depart­
ment of Transportation in the interest of information exchange. The 
United States goyernment assumes no liability for its contents or use 
thereof. This report does not constitute a standard, specification, or 
regulation. 

The United States goYernment does not endorse products or manufac­
turers. Trade or manufacturers' names appear in this report only be­
cause they are considered essential to the objectiYe of the document. 



Purpose 
This brochure pro\·ides an oven iew of facts and figures regarding the 
linkages between transportation and air quality. The focus of this 
brochure is primarily on transportation-related emission trends, poli­
cies, technologies, and standards that affect on-road mobile sources 
including automobiles, light-duty trucks, and hea\·y-duty trucks. 

Terms 

CAAA The CkM\ Air ,\ct Amendments of 1990. 

CO Carbnn-mono,.idl.'-a criteria pollutant-a product of 
incompll'\L' fuel c"mbustion. 

Fugitive dust Largeh windblown dust from p,11'ed and unpa\·ed rn,1ds. 

HC Hvdrocarbl,1b-g,1sL'()US compL1unds m,ide of cMbon ,111d 
hvdrogen (used inte1YhangL',1bl\' 11·ith VOC). 

NAAQS \JatiLm,11 Ambil.'nt Air Qualitv Standards-federal!\' 
establishl'd standards for pollutant cuncl.'ntr,1ti"ns thM 
States, citil's, and to11·ns must nll'l'l b\· s~wcifiL·d ckadlincs. 

NO, Oxides of nitrngcn-,1 collcctin' term for all compounds of 
nitrngL'n ,1nd ox\·gen I includes nitrngen mL1rn,:,_ide, nitmgL'n 
dioxidL', etc.). 

Nonattainment areas Areas that han' failed to meet the N:\A.QS. 

Non-road engines Aircraft, trains, boats, off-w,1d recreational \·ehiclL's, farm 
and construction ec7uipnwnt, and 1·ard tools. 

On-road vehicles Cars,\ ,lib, buses, light-dutl and hean-dutv trucks, ,ind 
motorcvcles. 

Ozone A criteri,1 pollutant-,rn oxygen compound that can den'lop 
ll'hen '\Cl,, \'C)C, and sunlight inter,1ct in the lm1·er 
atmospherL'; the prim,H\' constituent of smog. 

l'M ,,, Particulc",te m,1ttL'r with ,l di,1nwll>r k'ss th,rn 10 microml'lers. 

I'M, ['articulatL' matter with a di,1metl'r ll's, than 2.5 micrometers. 

Point and arl'a ~ources St,1tioncH\' sourcL'S L'f l'mission,, including l.'icctric utilities, 
factoriL's,'pl'lnikum rdineril',, dn· cle,111ers, ,md so forth. 

Precursor~ 

VMT 

voe 

l'ullut,1nb th,1t contribute tn the fL,rmatiun of uther pullut­
anb; HC ,ind '\C\ arl' prL'cur,ors uf ozo1w. 

VolatilL' urganic cumpllUnLh-ga,L'ous compounds m,idL' of 
ec1rbun and h1 drngL'll (usc'd inll'rch,ingl'abil ll'ith HC). 
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Overview 

Transportation and Air Quality 
In response to the Clean Air Act of 1970, the U.S. Em·ironmental Protec­
tion Agency (EPA) established National Ambient Air Quality Standards 
(NAAQS) for various pollutants-known as "criteria" pollutants-that 
adversely affect human health and welfare. This brochure focuses on the 
three major transportation-related criteria pollutants: 

• Ozone (0,) and its precursors, volatile organic compounds (YOC) 
and oxides of nitrogen (r,O,) 

• Particulate Matter (PM) 

• Carbon Monoxide (CO) 

Other criteria pollutants include sulfur dioxide (SO2), nitrogen dioxide 
(NO2), and lead (Pb). In the past, motor ,·ehicles \Vere a major source of 
lead emissions but are no longer a major contributor because leaded 
gasoline is no longer generally a\·ailable. 

Fuel combustion by motor vehicles and other sources releases carbon 
dioxide (CO2), which is a "greenhouse gas" that traps heat ,vithin the 
earth's atmosphere. CO2 is not directly harmful to human health and is 
not regulated under the Clean Air Act. 

Significant progress has been made in reducing criteria pollutant 
emissions from motor ,·ehicles and improving air quality since the 
1970s, e,·en as \'ehicle tra,·el has increased rapidly. The air is noticeably 
cleaner than in 1970, and total criteria pollutant emissions from motor 
vehicles are less than they were in 1970 despite a more than doubling of 
vehicle miles of travel. 

Challenges still remain. In 1997, EPA issued revised standards for ozone 
and particulate matter that reflect impro\·ed understanding of the health 
effects of these pollutants. Based on monitored data, approximately 121 
million people in the United States reside in counties that did not meet 
the air quality standards for at least one >JAAQS pollutant in 2000. 

For more detailed data on the subjects covered, refer to the sources and 
Web sites listed on pages 47-49 of this publication. 
St}1tr(c: C .S. EnYironrnental Protechon Agency. L:1fc~t Fm.t111g:- 011 X,1th~nal :\ir Qualit_u: l.U1JtJ Statu_..;, and 
Trmds. September 2001. 



Air Pollutants 

Pollutant Effects 
Abm·e certain concentrations, ozone (0,), particulate matter (PM), and 
carbon monoxide (CO) can cause or exacerbate health problems and/or 
increase mortality rates, making their control an important goal under 
the Clean Air Act. 

Ozone (03) 

Ground-le,·el ozone is the major component of smog. While ozone in the 
upper atmosphere (the "ozone l,1yer") occurs naturally and protects life 
on earth from harmful ultraviolet radiation, ozone at ground le,·el is a 
noxious pollutant. Ground-le\·el ozone is not directly emitted, but is 
formed by the reaction of oxides of nitrogen ('\O\) ,md Wllatile organic 
compounds (VOC) in the presence of sunlight. 

Ozone is a severe irritant, responsible for choking, coughing and 
stinging eyes associated with smog. Ozone damages lung tissue, aggra­
\'ates respiratory disease, and m,1kes people more susceptible to respira­
tory infections. Children are especially nilnerable to ozone's harmful 
effects, as are adults with existing respiratory disease. E\'en healthy 
indi\·iduals may experience impaired lung function from breathing 
ozone-polluted air. ln addition to health problems, ozone harms vegeta­
tion, resulting in reduced agricultural and commercial forest yields, 
increased tree and plant susceptibility to disease and other ern·ironmen­
tal stresses, and potential long-term effects on forests ,rnd ecosystems. 
Peak concentrations typically occur in summer. 

In July 1997, EPA announced a new ozone standard. The new 8-hour 
standard is more stringent than the old standard requiring ozone levels 
to be lowered to .08 parts per million (ppm) rather than the old one­
hour .12 ppm standard. The new standard is expected to be imple­
mented during 2002-03. 

Particulate Matter (PM 11 1 and PM:) 
Particulate matter is the term used for a mixture of solid particles and 
liquid droplets found in the air. These particles come in a wide range of 
sizes and can remain suspended in the air for extended periods. PM can 
be emitted directly by a source or formed in the atmosphere by the 
transformation of gaseous emissions such as sulfur dioxide (SO:;), oxides 
of nitrogen (NO\), and \·olatile organic compounds (VOC). 



Air Pollutants 

Fine particles, under 2.:i microns in diameter (l':v1 2 ,), result from fuel 
combustion from motor ,·d1iclcs ,rnd other sources, as \\·ell as transfor­
mation of gaseous emissions. Coarse p,uticles under ](l microns in 
diameter (PM 11 ,) generally rnnsist of windblt)11·n dust, and Ml' rele,1sed 
from agriculture, ,rnd crushing ,rnd grinding operations. 

In July 1997, EPA ,rnnounced rL'\ isions to the pMticulate matter st,m­
dards. T\\'o new P\1 2 , standards (annual and 2-1c-hour stcrndards) ,,·ere 
added to the existing standards for PM 11 1, The t1l'I\' standards focus on 
fine particles umfor 2.:i microns in diameter, \\'hich are bcliL'\Cd to be the 
most closely associated ll'ith acute lw,1lth effects. The ne1\· standa1·ds arc 
expected to be implementl'd b,· 20ll:i. 

PMticulate matter irrit,1te:-, the membr,1nes of the respiraton· s,·stem, 
causing increased respiratory s,·mptoms and disease, decre,1sed lung 
function, alterations of the body's defense systems, and prematurL' 
morality. Sensiti,·e groups at risk include the elderly, indi, iduals with 
cardiopulmonary disease such ,1s asthma, and children. In addition to 
health problems, ,1irborne particles cause soiling ,1nd damage to materi­
als and reduce 1·isibility in many pMts of the US. There Me daily (2-+­
hour) and annual Pvl r\AAQS. 

Carbon Monoxide (CO) 
Carbon monoxide is an odorless, colorless gas that interferes 1\·ith tlll' 
deli,·ery of oxygen to the body's organ-, and tissues. The he,1lth effects of 
CO ,·ary depending on tlw length and intensitv of exposure and the 
health of the indi,·idual. CO has both ,1 one-hour and eight-hour stan­
dard. The health threat is most serious for those \\'ho suffer from cardio-
1·ascular disease. Effects of CO incl mil> dizziness, headaches, fatigue, 
visual imp,1irment, reduced \\'lll'k capacity, reduced JT1anual dexterity, 
and poor learning ability. 

CO is produced by the inrnmplete burning of carbon in fuels, including 
gasoline. High concentrations of CO occur along roadsides in he,1\·1 
traffic, particularly at major intL'rsections, and in enclosed Me,1s, such ,1s 
garages and poorlv ,·entilatcd tunnels. Peak rnncentrations typically 
occur during the colder munths of the \l'cll' \\·lwn CO \'l'hicular L'mis­
sions are gre,1ter and night-tinw in,·L'r~ion conditions Ml' morl' frL'qucnt. 



Air Pollutant,s 

Air Quality Standards 
National Ambient Air Quality Standards (NAAQS) are set by EPA to 
protect public health and welfare. Primary standards are designed to 
protect against adverse health effects, while secondary standards protect 
against welfare effects such as damage to crops, vegetation, buildings, 
and decreased visibility. 

An area is in violation of the standard if it exceeds the concentration 
level for the specified form of the standard and e,,aluation time frame. 
For example, four exceedances of the one-hour ozone standard must 
occur over a three-year period for a violation to occur. 

Primary Air Quality Standards for 
Transportation-related Pollutants 

co 

PM10 

ppm = parts per million. 

8-hour 

1-hour 

8-hour 

1-hour 

Annual 

24-hour 

Annual 

24-hour 

mg/m3 = milligrams per meter cubed. 

,ug/m3 = micrograms per meter cubed. 

9 ppm (10mg/m3) 

35 ppm (40 mg/m3) 

0.08 ppm (157 µg/m3) 

0.12 ppm (235 µg/m3) 

15 µg/m 3 

65 µg/m3 

50 µg/m 3 

150 µg/m 3 



Nctnattain1nt•nt Areas 

Classified 1-Hour Ozone Nonattainment Areas 
(August 2001) 

\. 
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• 

- Extreme 1LA1 - Severe -Ser1o~s Mo,jerate 

Areas that do not meet the NAAQS are designated as nonattainment 
areas. These areas must submit air quality plans, knovvn as State Imple­
mentation Plans (SIPs), showing how they \Viii attain the standards. If 
they do not meet these and other requirements, they face Clean Air Act 
required sanctions and other penalties, including possible loss of 
highway funds. Metropolitan Planning Organizations and the L.S. 
Department of Transportation must ensure that transportation plans, 
programs, and projects conform to these SIPs. 

Ozone nonattainment areas were classified under the Clean Air Act 
Amendments of 1990 based on the sewrity of the air quality problem­
from marginal to extreme-,vith expected attainment dates correspond­
ing to the severity of the problem. Although most geographic areas of 
the country novv meet the one-hour standard, many of our largest cities 
do not. This map shows current ozone nonattainment areas under the 
one-hour standard in August 2001. 
SL)ill'l"t': L'S. EndronmenL1l Protl'ction :\µ;l'nc~ l~1\'01 lkL1~·. \'l1 1:.1t!.i111111t11t ·11"t'd~ t"t11 Cntt';·1,1 [\1U11L111t:-. 

1 .\ugu~t 2001, \Vl'b :-,ik: \\'c\comL' to thL· CrL't.'11 l3Puk '.\.L)n,1tt,11nmcnt :\rt.>,l'.'.- tnr Crik'ria !\)l]utant:,;. (), 
<http://\\'\\ \\'.l':p,1.~(J\' /o,n/ndqp:-. /):;ft't'!lbh. "nnmar1i.:.f_llm..l>(l ( lctobL'r 2llill I 



Nonattainment Areas 

Classified PM10 Nonattainment Areas 
(as of August 2001) 

This map shows that a majority of the PM
1
,, nonattainment areas are 

located in the western half of the United States where a dryer climate 
contributes to the formation of PM 1,1 pollution. 

~our(c: L.S. En,·ironnH;nt,1\ !)rok'ction -\gL'tlC>- Crt'('/l /i(iok: .\11u.1/l.uuuli'!l! ,\rt 7..; t; 1r Critcrii1 P(1li11i,wt..:. 
1 August 01; \\'eb site: \\'L,JcomL' to till' CrL'L'll Blll)\... i\.lm,1tt,1innu'nt . .\rL',l'- for Crikri,1 Pollut,rnt:--. P\1 
http://\\ \\'\\·.epa.~o\· / ,iirs/ n·111..mpm I .:.:;if ( 3 (ktubl'r 2ll(l 1 ). 

Classified CO Nonattainment Areas 
(as of August 2001) 

The number of exceedances for CO continues to decline, and fe\\'er than 
10 million people are li,·ing in nonattainment <1reils for CO . 
. ...;11u1l·i': L.S. Ern irunmL'rd,11 flrokction .\~L'llL":- l~/'('i II H(111/\: \(11111/i,111,'1u1·ul \1,·:1-. .li1r l-nf,'i"!il /1(1 /:1i,111f-. 
1 -\uµ-u:-,t ()!; \\d, :-:;ik: \\ckl)lllL' to tlw ( ~n_'L'11 Bt)(ik '-.._tin,ltt,1innlL'nt \rl'<l-, hir l ritl'rI,1 ]\llluL1nt--. C() 
bl..tr1: / \\'\\ \\ .L'~1 ,l. L;;U\ / ,l i r-., / r\'llllll(l), 12 If I l l ktt )hvr ~( li 11 I. 



Nonattainment Areas 

New Standards 

Potential 8-Hour Ozone Nonattainment Areas 
(based on 1998-2000 data)' 

EPA regulations rL•quire three consecuti,,e \'l'ars of datc1 bdorL' an area 
can be designated as attainment or nonattainnwnt, After de,,elopment 
of an impiemL•ntation plan, EPA is expL'Ctl'd to formal!, detn111i1w 
which are,1s of the countn do not mel't the 8-hour ozrnw standard and 
designate them as nonattc1innwnt, In duing so, FPA \\'ill use the three 
most recent years of data, (for exampk, 1998-2000), This map sho\\'s the 
arec1s of the countr\' th,1t do not med tlw 8-hour ozone ,;tandard based 
on 1998-2000 monitored data,* 

:::,t 1u1·d: .\.S.L. & :\ .... -.,h:i,1tl'-,, lkll'l1,l. \lo11t,1:1c1 L~ \. lu·\ :::.\ 1t1l .:-~bH.i,..., ____ \'.',\\\\«l~l.-,1-..:-,t)(1,1k:--.((ll11~-

cb-lCJ~(l(!,ht111;, i-l Uct,,b,,r 2111111 

\(1/1': B,1:-.L1d tlll I LJ'-J~-2()(1(1 d,1t1, rwitlwr .-\ 1.1 .... h_,1 nt )r I l,1 \\ -111 h,1\ l' lllllllih)l'L'd l'\l-t't.·d-1nn•-, \ it ...,_hlnl r 

St,1ndc1rd. 

PM 2 .5 
The composition of PM is complex and transportation's contribution is 
being researched, There were 180 counties \\'ith monitors in llJlJlJ that 
showed exceedc1rKes of the PM 2 ; sti\ndards, Hm,'e\er, Lwcause tl'wre are 
not three consecuti,,e years of monitoring dati\, no designations can be 
made at this time. EPA expects to ha,e the data b, the end of 2001. It is 
anticipated that designations \\'ill not be madL' until 2002-05, and that 
mc1ny new areas will be in non,1ttainnwnt for particulilte matkr. 



Prog1•t•ss i11 Rt"d11ei11g 
Motor Vehielt• E1nissio11s 

Percentage of Change in Motor Vehicle Emissions 
Related to Demographics and Transportation 

(1970-99) 
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for inflation Traveled 

Air pollution emissions from motor vehicles have dropped considerably 
since 1970-VOC emissions are down 59 percent, and CO emissions are 
down 43 percent. These reductions in emissions have occurred along 
with increasing populations, 147 percent growth in gross domestic 
product (GDP), and 143 percent growth in vehicle miles traveled. 
Although similar progress from an emissions point of view has not been 
realized with NOx, current regulatory emission and fuel programs 
should help reduce the rate of growth in NOx emissions in the future 
(see Tier II and Heavy-Duty Diesel discussions on pages 28 and 29, 
respectively). 

Sources: Bureau of Economic An,1lysis. Surl'C.JI ('.,r B11~i11c~~- August 2000. Table 2A. 

U.S. Census Bureau. Slo/islirnl Ah/met oi tl,c L/11itcd Stoics. 201)() Decembc•r 2llllll Table I. 

Federal Highway Administration. Hig/1,i•a11 Stoti.stics S11111111on1 to 1995. fulv 1997 Tables \'\1-201, 
DL-201, MV-200; Higlm•r111 Statistics 1999. October 2000. T,,bles VM-3, DL-22, !\!\'-1. 

U.S. En,Tironmental Protection Agency. N11tio11i1! Azr Pollutant E111is:-il)ll;:. Trc11ds. June 2001. 

'Note: Consistent data not available through 1970. 
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Travel, Economic Growth 
and Population 

(1970-99) 

-·"· VMT 

-GDP 

Population 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

100 197~ 1975 1980 1985 1990 1995 1999 

Vehicle travel growth has far outpaced population grmvth since 1970. 
This tracks closelv with economic trends as seen with GDP. 

::,·(JU/'d' . .;;; ~L1ckr,1I High\\',l\ .-\dmini~tr,1t1~•11 
Tablt., V\1-:?.ll; fligl1u-.n1 :'lt:1t1~fil·.., /~ll)-; OctPber 
Table> v 1'.1-3. 

.~/,i/i'-../,\.'- _(,i'{,'l,lil/,/r!/ /(1 /~l~F1 ]ul\ )'1l}:-

Tt1l"JL, \'\1-l. ffi\,,1/,1':/ll C.:.111!1--l1t·.., ·/~Jehl, Cktnbl'r 2(1()(). 



'Iravel 'Irends 

4.5 

4.0 

3.5 

3.0 
(/) 
C 2.5 
0 

·;:: 2.0 f-

1.5 

1.0 

0.5 

Surface Passenger Miles by Mode 
(1980-98) 

- Transit and Intercity Bus & Rail 

- Other 2-Axle, 4-Wheel Vehicle 

Passenger Car & Motorcycle 

1980 1984 1988 1992 1996 1998 

Americans are traveling more than ever. Between 1980 and 1998, the 
number of surface passenger miles traveled increased by 1.-l trillion. 
Americans use cars more than any other form of ground transporta­
tion-96 percent of all passenger miles took place in personal vehicles 
(automobiles, motorcycles, and light-duty trucks) in 1998. Light-duty 
trucks, such as minivans, pickup trucks, and sport utility vehicles, make 
up an increasing portion of miles tra\·eled. Passenger travel on 2-axle, 
4-tire trucks increased 903 billion miles or 173 percent between 1980 and 
1998, while travel by automobiles and motorcycles increased by only 22 
percent, or 452 billion miles. From 1985 to 1998, transit and intercity bus 
and rail use increased by 59.5 billion passenger miles or 50 percent. 
Sour(c: Bureau ofTr.1n:-,portc1tion St,1tistic:-,. \'o/1t 111i1/ fri111,')hll'ti1tit111 "..::.t11ti:,!1(-.. _l(l(JI) :\pril :?.001 T,1blL· 1-::'i . 

. \·ptc: Intercity bu'., figures \\'l'rL' not 11KludL'd i11 tr,111-.,it prinr tn \llt'l5. 



Travel Trends 

Commuter Modes Split 

1990 2000 

73°0 Drove Alone 

Americans commute to \\Ork in singlt•-occupant, ehicles more than by 
any other method. In 199(1, 73 percent uf the \\'Orkforce dro,·e to \\·ork 
alone. That percentage increased tn 76 percent in 2000. The share of 
people commuting by walking, and carpooling declined, while the share 
of people taking transit or \\·or king at home remained constant. 

-.;(l/1/"\l'',,' l~.S. CL1 !1'--ll-- Bu!\'-1LI, /c)L)1,, l u--:1-. l'f L1l"'ll' ['li-J.'-1: I ,1ll())" f rir(l' '-..L1!u-, ,I till I mr'l\1~-
llll'llt Ch,1r,1dcri-.til·..,: ]LJL 1l1. lu1w JqL12; .=1J1J1 1 L.( ·1--:1-- ,; :-,·o,·, 11 \u;.::u--t 21H'-l l<!l1il· 
[1( l-+7": \ h',l ll..._ r if Tr,11l"F't 11 tc1 I It 111 In \ \ 1 irk t( ll" \ \ r ,r kl'!"'- 1,1 :, l'<1 r.., ,1 nll ( )\ L' t 

Vehicle Trips by Purpose 

14°0 Othe' 
Family & 
Personal 
Business 

1969 1995 

Commuting has declined as a share ot all \'chicle trips. In 1YhY, 1warh· 
one-third of all ,-chicle trips \\ere madL' tra,eling to or from \\Ork. By 
1995, less than one-quarter of ,111 , L'hicle trips \\'l're made tr,n cling to or 
from work . 

. ...;r1,'11"tt': Fl'dl'r.11 fiigh\\,l\ \d1111ni---tr,1t1t1n 
L1l1IL'::; 



Roads and Spending 

Vehicle Miles Traveled and Lane Mileage 
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Despite rapid growth in Vehicle Miles Traveled, lane miles ha,·e re­
mained relatively constant since 1980. O,·er the past twenty years, VMT 
have almost doubled, while lane miles have increased only 3 percent. 
This is mitigated somewhat by targeted traffic flow improvements in 
some communities that enhance capacity without additional lane 
mileage. 

Source~: Federc1l High\\'c1:· ,-\dministr,1tion. Higlr;:c11_t1 St11f1_-;.fil-. :::,1111111111/"!/ ft1 l~JlJ_), July lYLJ/ 
Table V\1-20: Hi~lr,rn11 St,1/i;lii< /997 Octubc•r \lJYo. T,1blc• \'\1-:l; /-/1,;/1:1•d11 Stnlhli,, /'l'llJ October 2llllll. 
Tc1ble \'1'1-3. . . 

Federal l·{ighw,1y Administr,1tiDn. Officl' of High\\',1~· Policy l11form,1tion, 1-lig:h\\',lY Sy~tl'l1b 
Performance (HPPI-10) "Rural ,ind Lrbt111 L1ne-:\lile...;" H1•..,'lli:i'11.u St11f/,.,fil- ... , :::.1111111111r11 to FN1 (l'lectron1c 
\·ersion, unpublished). , 



Roads and Spending 

Capital Outlays 

Obligation of Federal Funds 
for Roads 

Additional 
Capacity 

35% 

System 
Preservation 

52'% 

Miles of Federal-Aid 
Roadway Projects 

System 
preservation 

~,, 

In 1999, S11.3 billion in Federal funds were obligated and 20,9-12 miles of 
Federal-aid roadway projects \\'l're underway Although 52 percent of 
the funds went toward system presen,ation, 86 percent of the project 
miles underway involved svstem presen·ation. Only 12 percent of the 
miles involved capacitv additions and 2 percent in\'l1h·ed new construc­
tion. 



Traffie Congestion 

Percentage of Change in Urban Congestion 
(1982-99) 
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Many urban areas have experienced increases in traffic congestion in 
recent years. This map shows the percentage increase in roadway 
congestion from 1982 to 1999 for selected areas. Urban roadway conges­
tion le\·els are estimated using a formula that measures the density of 
traffic. 
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Traffie Co11gestion 

Growth in Freight Movement 
(1980-99) 
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The amount of freight mon:d gre\\' by SO percent between 1980 to 1999. 
Trucks h,1uled -t9 percent of tlw freight in 1999, more than doubling the 
tonnage they carried in l'J8ll. Rail ec1rriers haulL•d 25 percent of the 
freight in 1999, down from 29 petn•nt carried in 1980. 
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The overzill growth in domestic intercity ton-miles for all modes in­
creased by -t9 percent between 1980 zimi 1999. 0\ er this period of time, 
rail ton-miles increased 61 percent and truck ton-miles incrLw,ed 97 
percent. 

With this grovdh in the moYement of freight, comes the potential for 
increased l'missions and the increased importance of emission controls 
and fuel kchnologies to garner emissiuns benefits. 
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Emission Sourees 

Emission Source Categories 

Point and Area Sources 

Electric utilities a11d ot/1af11e/ co111/111stio11 /11d11stri11/ processes 
suclz 11s: 

II '.\1anufacturing 

II Painting and surface coating 

1111 '.\1etals and chemical processing 

II Drv cleaners and others 

On-Road Vehicles 

Automobiles and motorcycles 

Light duty trucks (mini\ans, pickup trucks, 
sport utility \'Chicles) 

Hean' dutv trucks 

Buses 

' ~ ~ '" 

Non-road Engines 

Lav,'n and garden equipment 

Ii Construction equipment 

Farm equipment 

Aircraft 

Boats and other marine vessels 

ii Railroads and other 

Forest wildfires and agricultural fires 

Health sen'ices 

Cooling towers 

Windblown dust 



Emission Trends 
I 

Percent of Change in Emissions 
(1970-99) 

80°0 I 

60°0 

40°0 I g 20°0 

0°0 

-20°0 

-40°,o 

-60°0 
Po r·: & Art"ii Ori-ROdL! '·Jr1 -8::::,ic' M1sv;ll,1r1w,11c, 

F'Hjlik', 

200°.o 

150°c 

100°0 • 0 
50°0 z 

O~o 

-50°0 
Pc1I1t & Arec: 0 ~J'.:11 H1 '·td ",;I 

10°0 

0°0 

-10°0 ·o .. 
-20°00 I 
-30°0 A. 
-40°0 

-50°0 
o() ,,t & /lrect 011-Rr ,1,I 

150°0 

100°0 

50°0 0 
() 

0°c 

-50°0 
P:Jllll & Are:1 011-Rr:cic: kl1c,: ,-II t1 

Americans han: made gre,it progress in cleaning the air. For ,warly three 
decades, national emission trL'nds h,1\ L' been declining. A grl'at de,11 of 
credit for the impro\·ements goL'S tu cle,mer cc1rs and trucks ,rnd refor­
mulated fuels. 
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Emission Trends 
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Change in Total VOC 
Emissions: -41 % 

Change in On-road 
vehicle VOC 
Emissions: -59% 

Volatile organic compounds (VOe) are precursors of ground-level 
ozone. Since all organic compounds contain carbon, \·olatile organic 
compounds are often called hydroccirbons (He). In 1999, on-road 
vehicles produced 29 percent of all voe emissions, down from -±2 
percent in 1970. Point and area sources made up -19 percent of voe 
emissions, v,,hile non-road engines made up 18 percent and miscella­
neous sources made up -1 percent. On-road \'ehicle emissions of voe are 
do,vn 59 percent since 1970. Meanwhile, point and area sources are 
down -11 percent and miscellaneous sources are down 3:i percent. voe 
emissions from non-road engines and \'ehicles rose by 72 percent during 
this time period. 

voe Emissions 
(1999) 

Misc . 
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Change in Total NOx 
Emissions: 21 °o 

Change in On-Road Vehicle 
NOx Emissions: 16% 

In addition to VOC, oxides of nitrogen (r\OJ cnntribute to the formation of 
ozone. In 1999, on-road vehicles produced 3-+ percent of all \JO, emissions, 
down slightly from 35 percent in 1970. Point and area sources made up -B 
percent of l\:O, emissions, while non-road engines made up 22 percent and 
miscellaneous sources made up 1 percent. On-road \·ehicle emissions of 
NO, are up 16 percent since 1970, due primarily to the growth in hea\·y 
duty diesel engines, vvherL' V.'v!T incre,,ses h,l\'e outpaced emissions 
control technologv to effect a net increase in emissions from these \'e­
hicles. Meanwhile, point and area sources are down-+ percent since 1970 
and non-road engines are up 186 percent. 

NOx Emissions 
(1999) 

On-road vehicles 
34°0 

Diesels 42°, 

Heavy-duty 
gas trucks 5°0 

Light-duty 
gas vehicles 33°0 

Light-duty 
gas trucks 19° o 
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Emission Trends 

Change in NOx Emissions by Vehicle Class, 
(1970-99) 
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Between 1970 and 1999, NO, emissions from passenger whicles de­
creased 31 percent. By contrast, NO" emissions from light- and heavy­
duty gasoline and diesel vehicles increased 28 percent, 65 percent and 
116 percent, respectively. As reported above, total on-road NO, emis­
sions have increased 16 percent. 
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Emission 'Irends 

CO Emissions 
(1970-99) 

On-road Vehicles 

- All Other Sources 
Change in Total CO 
Emissions: -25°0 

Change in On-road 
Vehicle CO Emissions 
-43°0 

O 1970 1974 1978 1982 1986 "990 '990 1'!98 

On-road \·chicles are the largest source of carbon monoxide (CO) 
emissions. In 1999, on-road \-chick's produced 51 percent of all CO 
emissions, down from 68 percent in 1970. Point and area sourcL'S made 
up 13 percent of CO emissions while non-road engines madl' up :?.6 
percent ond n,iscl'llancous sourcL'S madt' up 1 () percent. On-rn,1d 
\·ehicles emissions are down -t3 ~wrcent since ] LJ7lL i\1eanwhilc, point 
ond area sources Ml' down -tll percent. CO l'missions from mi"cl'lla­
neous sources increased b,· 1 lJ pl'rcent ,rnd non-road cngirws rose by 11 ll 
percent during this time period. 

CO Emissions 
(1999) 

Misc 

On-road vehicles 
51', 
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Emission Trends 

Particulate Matter (PM 10) Emissions 
(1985-99) 
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On-road vehicles 
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Change in PM 10 
Emissions from 
Traditionally Inventoried 
Sources: -17% 

Change in 
On-road Vehicle 
PM 10 Emissions: -19% 

Particulate matter consists of dust, direct smoke, and liquid droplets. 
Traditionally inventoried sources, such as fuel combustion, industrial 
sources, and transportation, together make up only about 13 percent of 
total PMHl emissions. PM 111 from traditionally inventoried sources (on­
road and non-road engines, point area sources) has dropped 17 percent 
between 1985 and 1999, and on-road vehicle emissions have dropped 19 
percent during this time period. 

A majority of PM 10 emissions come from sources that are not tradition­
ally inventoried, such as fugiti\·e dust from paved and unpaved roads, 
construction and agriculture. Fugiti\·e dust from unpaved and paved 
roads contributed 50 percent of PM 11, emissions nationwide in 1999. In 
addition, secondary PM formed from SO\, NO\, and other gases con­
tribute to PM concentrations in the air. 

DJstfrom 
urpaved roads 

39", 

Dust fror:1 
paved roaas 

11', 

PM10 Emissions 
(1999) 

Ori-roac1 vehicles 10°c 

Non-roa,j engines 15°c 
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Emission 'Irends 

Lead Emissions 
(1970-99) 

On-road Vehicles 

-- All Other Sources 

~-~-

Change in Total Pb 
Emissions: -98°'" 

Change in 
On-road vehicle 
Pb Emissions: -100°•0 

O 1970 1974 1978 1982 1986 1990 199J 1998 

The dramatic reduction in lead l'missions in the Unitl'd States is a 

success story attributable in large part to the rcmm·al of lead from motor 
\·chicle gasoline. ln 1Y9Y, on-road \·chicles produced less than 1 percent 
of all lead emissions, down frorn 78 pl'rccnt in 1970. On-rn,1d \·chicle 
emissions of Pb \\ere \irtually eliminated by the late 198lls. 

Pb Emissions 
(1999) 

On-road vehicles 
1°0 

87°0 
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Air quality Trends 

Air Pollutant Concentrations 

Pollutant Total Emissions 
% Change, 
1981-2000 

Ozone -32% (VOC) 

1-Hour +4% (NOx) 

PM10* -19% 

Carbon Monoxide -18% 

Lead -94% 

Air Quality Pollutant 
Concentration % Change, 
1981-2000 

-21% 

-19% 

-61% 

-93% 

As air pollutant emissions ha\'e dropped O\'er time, air quality has 
improved, Reductions in air quality concentrations ,.re impressive, with 
concentrations of carbon monoxide in the ,1ir decreasing by more than 
half and lead concentrations \'irtually eliminated, All the years through­
out the 1990s ha\'e had better air quality than any of the years in the 
1980s, showing a steady trend of impro\'ement 
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As air pollution concentration has fallen, the number of exceedances of 
air quality standards has fallen dramatically across the United States, 
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Greenhouse Gas Emissions 

Carbon Emissions 
(1990-98) 
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Change in Total Carbon 
Emissions: + 11 ° o 

Change in Transportation 
Carbon Emissions: + 13° o 

Creenhouse gasl's tr,1p heat\\ ithin the earth's atmusplwrl'. Although 
most greenhousL' gases occur natural!\· and help to keL'P the L'arth 
hospitable to lifr, they are also gener,1tL'd by hum,1n acti\ itics. Carbon 
dioxide (CO2) is ,1 grcenhousL' gas, an·ounting for mun' th,rn 80 percent 
of U.S. greenhouse gas emissiuns. CrL'enhouse gas emissions arc nm­
tributing to changes in tlw pla1wt's tL'mperature that Cl1uld JL,ad to 
harmful effects, such as sea JL,\ L'i rise and changes in global hydrological 
patterns. Although the Lnited States unly makes up-+ percent of the 
world's population, it emits 23 percent of carbon L'missions from fossil 
fuel combustion. 

In contrast to most criteria pollutants, emissions of grL'enhouse gases 
h,we been rising from ,111 
sectors. Transportation, 
including all modes of 
tra\·el, has been the fastc-,t 
growing sector. From ] YlJO 
to 1998, cc1rbon emissions 
from transportation grL'\\' 
by 13 percent, and m·erall, 
it contributes approxim,1te 
one third of national 
carbon emissions. 

Carbon Emissions, 
1998 (MMTCE)* 

*Mi lion Metric Ton Carbon Equivalent 
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Emissions Standards 

Federal Emissions Standards 

The Clean Air Act of 1963 and its subsequent amendments set federal 
emissions control standards for all new cars ,md light trucks sold in the 
United States. The most recent Clean Air Act Amendments in 1990 
established more restricti\·e "Tier 1" emissions standards, which became 
effective in 1994. The CAAA also required EPA to study whether more 
stringent-Tier 2-standards were needed to meet the \JAAQS. In 1999, 
EPA determined that new standards were needed and cost-effecti\·e. 
Starting in 2004, all classes of passenger yehicles, including sport utility 
vehicles and light trucks, will ha\·e to con,ply with new ,H'erage tailpipe 
standards of 0.07 grams per mile for nitrogen oxides. 
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Emissions Standards 

Tier II Emission Standards 

Light-Duty Vehicle Emissions Under Tier II and 
Low Sulfur Gasoline Rule 
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In December, 1999 EPA announced new engine and gasoline standards 
commonly known as Tier IL The standards were designed to reduce the 
emissions from new passenger cars and light trucks, including pickup 
trucks, minivans, and sport-utility \·ehicles. Beginning in 2004, the 
nation's refiners and importers of gasoline will ha\·e to manufacture 
gasoline with sulfur le\·els capped at 300 parts per million (ppm), 
approximately a 15 percent reduction from the current industry a\·erage 
of 347 ppm. By 2006, refiners will meet a 30 ppm ,1\'erage sulfur le\·el 
,Nith a maximum cap of 80 ppm. The Tier II regulations are predicted to 
decrease NO:-- emissions by 61 percent, and VOC emissions by 24 
percent betv,;een 2004 and 2030. 
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Emissions Standards 

Heavy Duty Diesel Emission Standards 
Due to the growth in mmement of frl'ight, regulation of\ l'hicles used to 
transport freight is becoming increasingly important. L.S. Ern ironmen­
tal Protection Agency (El'A) h,1s mo\·ed to addrL'SS this situation with 
the following: 

In December 200ll, the EPA issued the final rule for the two-part strategy 
to reduce diesel emissions from hean -dutv trucks and buses. The EPA 
issued new diesel engine standards beginning in model year 200-l for all 
diesel vehicles 0\ er 8,5ll0 pounds. Additional diesel standards and test 
procedures will begin in 2007. These standards are based on the use of 
high-efficiency ad\·,rnced emissions controls. 

Because the control devices arc damaged bv sulfur, EPA is also initiating 
a program requiring cleaner diesel fuels. Refiners will be required to 
start producing diesel fUL·I for use in highway \'L'hicles with ,1 sulfur 
content of no more than 13 parts per million (ppm), beginning June, 
2006. This is down from the current le\·el of 300 ppm, a 97 percent 
reduction. These two ruks will be phased in between 2llll6-1ll in order 
to ensure a smooth transition. 
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These rules are predicted to reduce l'\C:\ and PM 
1

, 1 emissions from 
Heavy-Duty Diesel engines bv 88 percent and 6-l percent, respccti\·ely, 
between 2007 and 2030. 
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Emissions Standards 

National Low Emission Vehicle (NLEV) Emission 
Standards 
The National Low Emission Vehicle (!\LEV) program is a Yoluntary 
program between auto manufacturers, EPA and states. Under the NLEV 
program, auto manufacturers agreed to comply with tailpipe standards 
that are more stringent than the EPA mandate prior to model year 2004. 
In return, EPA and the states agreed to prcwide manufacturers with 
regulatory stability and not to impose the stricter California motor 
vehicle emissions standards. Through this voluntary program, cars 
significantly cleaner than the law requires were a\·ailable in various 
states in the 1999 model year (fleet average NMHC emissions of 0.148 
g/mile in 1999 and lower thereafter) and elsewhere across the county in 
2001. 

S1u11·t't': \J,1tional 1\rchi\'l'S and I\L'Lnrd~ ,.\dmini~tr<1tlon. Cod,, of Ft'dt·mi Rc\'u!tlt1011,.,. Title -W /J1nt Sc,. 
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California Emissions Standards 
California has amended its Low-Emission Vehicle regulations. The ne,v 
amendments, known ilS LEV II, will advance the state's clean air goals 
through improved emission reduction standards for automobiles. The 
LEV II regulations will apply from 2004 through 2010 and represent 
continued progress in emission reductions. Some highlights of the LEV 
II amendments include the extension of passenger car emission stan­
dards to sport utility vehicles and pick-up trucks, the creation of a new 
group of super-ultra low emission vehicle (SULEV) for light-duty 
trucks, and expansion of in-use compliance testing. 



Vehiele Emissions 

Sources of Vehicle Emissions 
The pm,ver to mm,e a motor \'l·hicle cumes from burning fuel in an 
engine, Emissions from \'Chicles conw from the bv-products of this 
combustion process, In addition, \'Ob tile organic compounds (YOC) 
escape through fuel C\'aporatiorL As\ chicle e;,,_haust systl'ms ha\ c 

improved, evaporati\'e l'missions ha\'L' become ,l l,1rgcr component of 
total vehicle VOC emissions, 

Exhaust Emissions 
The combustion process results in emissions of \'Ola tile 
organic compounds (YOC), oxides of nitrogen (NOJ, 
particulate mc1ttcr (PM), c1nd ccirbon munoxidc (CO), 
which are released from the tailpipe while ,1 \'ehicle is 
operating, Exhaust emissions occur during two modes: 

Cold Start Emissions-Stcirting and dri\'ing a \'Chicle the first few 
minutes results in higher emissions because the emissions control 
equipment has not yet reaclwd its optimal operating temperature, 

Running Emissions-Pollutants arc emitted from the \Thiele\ 
tailpipe during dri\'ing and idling after the\ chicle is wcirrncd up, 

Evaporative Emissions 
Volatile organic compounds (YOC) ,1lso escape into the 
air through fuel L'\'aporc1tion, Despite l'\'aporatin' 
emission controls, C\'aporati\'e losses can still ilccount, 
on hot dilys, for ,1 rnajoritv of the total VOC pollution 
from current model cars, E\'aporati\'C emissions occur in 
several w,1vs: 

Running Losses-The hot engi1w and exhaust sys ten, c,in , aporize 
gasoline while the\ ehicle is running, 

Hot soak (cooling down)-The engine remains hot for a period of 
time after the vehiclL' is turned off, and gasoline L'\'aporation 
continues when the cc1r is parked while cooling down, 

Diurnal (while parked ,rnd engine is cool)-E\,en when the\ chicle 
is parked for long periods of tinw, gasoline evaporation occurs as 
the temperature rises during the day, 

Refueling-Gasoline \'apors escape from the \'ehicle'-. fuel tank 
while the tank is being filled, 
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Vehiele Emissions 

Trip Emissions 

Emissions of a Typical Car on the Road in 2000 
for a 7 .5 Mile Trip 
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Starting a car cold increases trip emissions compared to starting the car 
warm. For a 7.5 mile trip by a typical car in 2000, the whicle emits about 
8.7 grams of 1\:0, and 95.1 grams of CO if the engine is already warm. If, 
howeyer, the engine is cold, an additional 1 A grams of l'\O, and 37.8 
grams of CO are generated. As a result, for a 7.5 mile trip, starting the 
car cold generates about 16 percent more l'\O, ,1nd -1-0 percent more CO 
than starting the car when it is warm. 

Volatile organic compounds (VOC) are emitted both from the tailpipe 
and through fuel e\'aporation. About 6.3 grams of VOC are emitted from 
the tailpipe if the engine is warm, and e\·aporati\'e emissions (during 
tra\'el and while cooling down) result in 2.3 grams of VOC. Starting the 
car cold generates another -J..3 grams of VOC. 

Linking multiple trips - called trip chaining - helps reduce emissions 
by eliminating the cold start. Howe\'er, on hot summer days, e\'en when 
a car is parked all day, VOC evaporates from the \'ehicle's fuel tank and 
control systems. Approximately 2.6 grams of VOC per day are emitted 
simply from having the car parked all day. 
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Vehicle Emissions 

Emission Rates at Different 
Operating Speeds 
Emission rates vary based on tlw speed a ,chicle is tra,·eling. The EPA's 
model for highwav ,·ehicle emissiom,-\1O13I LE :'ib-show" hm, speed 
affects emission r,,tes. VOC ,1nd CO emission rates tvpic,,lly drnp as 
speed increases, but incre,,se ,1t high speeds. '\'O\ emission rates turn up 
at lower speeds. Emission rates at all spL'eds ha, L' been foiling 0\'l'r time 
as nevver, morL' controlled ,·ehicles entl'r the fket. 
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These cun·es do not represent the full range of effects ,1ssociated \\'ith 
tra,·el at different speL'ds. Emis,;ion ratl'S Ml' higher during ,;top-and-go, 
congested traffic conditions than free flo,, conditions operating at the 
same an.'rage speL'd. Modeling imprm L'llll'nts ML' under\\'a\ to capture 
these effects. 
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Vehicle Emissions 

Car and Truck Emissions 
These comparisons show in-use emission rc1tes, in grams/mile, for cars 
and heavy-duty diesel trucks ,vith 1998 control technology wrsus 1967 
vehicles (before significant control). Car emission rates ha\-e declined by 
80-95 percent depending on pollutant, while hec1vy-duty diesel truck 
emission rates have declined by 47 percent for HC, 74 percent for NO\, 
and 13 percent for CO. 
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Vehiele Emissions 

Car and Yard Tool Emissions 
The map below shows the number of miles a typical 1998 car would 
have to dri\·e to generate the same amount of emissions as one hour of 
tool use (pre-control lawnmower, sno\\'blower, and chainsaw). For 
example, using a chainsa\v for one hour emits the same c1mount of VOC 
as dri\·ing 660 miles. To emit the same amount of CO as using a snow­
blo,ver for one hour, you would have to drive 305 miles. 

Because non-road engine~ are a significant source of pollution, in 1997 
EPA promulgated new regulations aimed at these engines. Tlwse 
engines have had to meet emission standards for HC, CO, and l\O, 
since 1997 and ha,·e resulted in a 32 pt'rcent reduction in HC len+,. 

EPA has also adopted an additional st't of standards for small engines. 
For nonhandheld applications (such ,ls lawn and gc1rden tractors and 
lawnmmvers), these standards will bt• phased in between 2001 and 2007 
and are predicted to result in an additional 60 percent reduction in HC 
and NOx emissions beyond 1997 le\·els. For handheld applications (such 
as leaf blowers and chainsaws), these standards will be phasL'd in 
between 2002 and 2007 and are predicted to result in an additional 70 
percent reduction in HC and \JOx emissions beyond thL' 1997 le\ els. 
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Vehiele Emissions 

Gross Emitters 
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A small percentage of vehicles emit a large percentage of the pollution 
from on-road vehicles. These "gross emitters" include not only older 
model vehicles but also some newer cars ,vith poorly maintained or 
malfunctioning emissions control equipment. As shown in the diagram, 
it is estimated that less than 10 percent of the vehicle fleet emits approxi­
mately 50 percent of the VOC emissions. The same vehicles, however, 
are not ahvays gross emitters for all criteria pollutants-a different 10 
percent may be gross emitters for CO, NOx, and others. Additionally, 
10-27 percent of the vehicles failing inspection never end up passing the 
State Inspection and Maintenance tests. 
Stn!l"ce: !\,1tion,1l ·\c,1dem\' PrL's:-, 
July 2001 I\1gL'S 27-29, 3~ (Copyright 



Despite continued imprm ements, the air quality issues facing States 
and regions require that policymakers consider strategies to reduce 
emissions from all sources-point and area, on-road ,·ehicles, and non­
road engines. The array of strategies a,·ailable to transportation and air 
quality officials range from regulatory to ,·oluntary and from technol­
ogy- and fuel- based strategies to market-based measures aimed at 
changing driyer beha\'ior. A few of the more common policy responses 
are described below. 

Conformity 
Transportation conformity is a process to ensure that federal funding 
and appn.1\'al are given to those transportation activities that are consis­
tent with air quality goals. The conformity regulation requires that all 
transportation plans and programs in nonattainment or maintenance 
areas conform to the State's air quality plan, known as the State Imple­
mentation Plan or SIP. It ensures that tr,msportation acti\'ities do not 
worsen air quality or interfere \Yith the purpose of the SIP, which is to 
attain the NAAQS. Meeting the \JAAQS often requires emission reduc­
tion from mobile sources. Se,·eral transportation emissions reduction 
strategies are available and, in some regions, required to help regions 
attain the standards. 

EPA is developing its implementation strategy, including new confor­
mity rules for the eight-hour ozone standard. 

Inspection and Maintenance (l&M) Programs 
An f&M program identifies and corrects excessi,·e \·ehicle emissions. 

• Basic I&M includes annual or biennial inspections by the State or 
municipal authority at central or local inspection facilities. Basic 
I&M is required in certain ozone and CO nonattainment areas. 

• Enhanced I&M includes inspection for tampering with emissions 
controls or misfueling, use of computerized emission analyzers, 
and inspection of on-board diagnostic systems. States superYise 
testing annually or biannually at testing stations. 



Poliey Responses 

Technology Improvements 
Emissions reductions ec1r1 be achien.'d by impro\'ing engine technology 
or using alternati,,e fuels or reformulated gasoline, Among engine 
improvements, the catalytic co1werter, which extracts pollution from 
exhaust, has made the largest contribution to reduce \'ehicles emissions 
in recent years, A catalytic converter does not operate effectively, 
hovvever, until it reaches its operating temperature after a car has been 
running for a fevv minutes, During the first fevv minutes of running 
time, the car emits a higher amount of pollutants-cold-start emissions, 
Additionally, high sulfur content in fuel has been shown to reduce the 
effectiveness of the catalytic com'erteL To reduce these emissions, EPA 
has promulgated a low sulfur fuel rule in conjunction with Tier II and 
researchers are exploring ways to reduce the time needed to heat the 
catalytic converter, 



Poliey Responses 

Use of Reformulated Fuels 
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Oxygenates such as methyl tertiary butvl ether (MTBE) or ethyl tertiary 
butyl ether (ETBE) are blended 1..vith gasoline (in other words, reformu­
bted fuel) to increase the oxygen content for more complete combustion 
in engines, resulting in decreased tailpipe emissions. 

The U.S. EPA has implemented two "cleaner burning" fuel programs. 
One is the Winter Oxyfuel Program that requires oxygenated fuel 
during the cold months in cities that h,1\·e ele\·ated le\·els of carbon 
monoxide. Ethanol is the primary oxygenate used in this program, and 
once an area is redesignated to CO attainment, the use of oxygenated 
fuels becomes optional. 

The Year-Round Reformulated Gasoline Program requires reformulated 
gasoline (RFC) year-round in cities with the worst ground-le\·el ozone 
(smog). RFC is oxygenated fuel that is specially blended to h,n e fewer 
polluting compounds than com·entional gasoline. 

The use of :vl.TBE in the nation's fuel supply has gotten into the ground­
water and created a risk to drinking water and ground water resources. 
Due to these conct'rns, Congress is considering a limit or ban on the use 
of MTBE as a fuel ,1dditi\ e . 
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Poliey Responses 

U.S. Gasoline Requirements 
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U.S. Gasoline requirements vary across the county. The map above 
depicts the 15 different fuel requirements currently used in the United 
States. 
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Pc,li«-~y Respo11ses 

Alternative Fueled Vehicles in Use 
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Use of alternati\·e fuels for motor vehicles has increased in recent vears. 
More than -132,000 Alternath·e Fueled Vehicles (AFVs) were projected to 
be on the road in 2000, a 72 percent increase since 1992. These increases 
are due to a number of policies including the a\·ailability of federal 
funding under the Congestion Mitigation and Air Quality Improvement 
(CMAQ) program, the Energy Policy Act of 1992, and Presidential 
Executive Order 128-1-1, which require minimum AFVs purchases for 
federal government vehicle fleets. Mandates requiring state and fuel 
provider fleets to acquire AFVs also took effect in model year 1997. 

Share of Alternative Fueled Vehicles by Fuel Type 
(1999) 

Electnc1ty 14°,o 

Ethanol 53°::i 

Methanol 30°0 

LNG 3°, 

Most AFVs used in 1999 were designed to operate on Liquified Petro­
leum Gas (LPG). The second most popular fuel was Compressed 
Natural Gas (C."JG). 
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Poliey Responses 

Alternative Fuels 
A variety of alternati\'e fuels are a\'ailable and can be used to combat 
different air pollution problems: 

Liquefied petroleum gas (LPG)-A fossil-fm,! dt'ri\·ati\c compost·d ()f 9::; pt'l'Cl'nt 
propane and 5 percl'nt butant'S. It product's lower CO emissions, but \10x 
emissions 111,l\' be highl'r. 

Natural Gas-A fuel th,1t can be in C()mprt·sst'd (C'\JG) or liquified (L'\G) fnrm. The 
C:\G form, more common in the transport,1tion st'ctor, is stored in high­
pressure cvlimkrs. C!\IG gl'nl'ratl's lmn·r CO and \'OC emissions than 
com'ention,1! gasoline, and ltnH'r "JC\ and l'\'1 th,lll dit·sl'l ful'ls, 

Methanol-\,Vood alcohol m,1dl' from n,1tural gas, coal, ,1r biom,1ss. 

Ethanol-Grain ,ilcohol m,1de from C()r!l, sug,irc,1m· or 1n1,1Li\- bilim,1ss. Eth,rnol 
blends may reduce CO emissilins, but their t·ffl'ct on O/tllll' is ncgligibll', 

Electricity-Electric \'ehicles mav bl' pm\'l'rl'd b,· biittl'ries charged c1t home or at 

cl1c1rging stations with electricit\· from power pl,ints. Thev h,l\'l' no tc1ilpipe 
emissions; on'rall emissions dcpt'llll on po\\'L'r pLrnt L'ncrgv s,1urct'S. 

Hydrogen-A clean-burning fuel th,1t c,lll be produced from coil!, natur,11 gas, oil, 
solar, or wind energy. A vehick 01-wrating on a fuel cell, which gl'nerates 
electricitv bv hiirnessing till' rt',iction of hydrogen and o:.-,gen to make water, 
product's no CO or VOC t'missions and t'xtrenwly 1'111· !\JO, t'missions. 

Vehicle/engine design is a critical factor affecting emissions from 
alternative fueled vehicles. 

Hybrid vehicles switch from one power source to the other continu­
ously, depending on the engine load. A hybrid electric \'Chicle uses a 
high-energy-density battery and small internal combustion engine. The 
in-use emissions of the hybrid electric \'ehicle depend on fuel used in 
the internal combustion engine-most typically diesel, gasoline, or 
CNG. 



Poliey Responses 

Transportation Control Measures 
States and localities ec1n lwlp reduce motor Yehiclc emissions b\' imple­
menting measures to manage tr,1\'el Lkmand or imprm l' traffic flow. 
"Transportation control measure" (TCl\1) is tlw term used to rl'fer to 
these efforts when they ,Hl' included\\ ithin ,1 State lmplcnwnt,,tion 
Plan. Examples of these measurL'S include: 

Alternatives to Single Occupant Vehicle Travel 
Measures that focus on prn,·iding alternati,·es to singk-occup,rnt ,-ehicle 
tra,·el, such as carpooling, transit, ,rnd bicycling: 

Bicycle/pedestrian facilities- l'ro\ ision, ,it p,1 th,, sp,,ci,1 I l,llll's, Ille kl'rs, sho11·,·rs, 
or otlwr facilitil's. 

Area-wide ridesharing-,\ pr\\gr,1m th,1t prrn icks ,·,wpllnl m,1tching ,rnd inform,1-
tion Sl'J'\"iCl'S. 

Park & ride facilities-PMking lots or fc1cilitil's l,K,ltl'd t,, prm idl' ,Kc,•,, tc, tr,rnsit 
st,,tions, HO\' lanl's, bu, "L'J'\ ice",, ,,r tll ,•ncllurc1gc' c,HJ)llllimg. 

Improved Public Transit-lnfr,1structurl' irnpnll l'nwnh, including-.\ stc>m L'\p,rn­
sion, pro\·ision for n,·11· ,·xp,rndl'd SL'l'\ ice's, ,rnd tinanci,1I incc•nti1 ,., t,, Lhl' 

l'Xisting transit sc•rvict'S, such a, spl'ci,11 fc1rc' prugr,rnb tll ,•ntic,, ridl'rs. 

Traffic Flow Measures 
Measures that focus on impro,·ing the ,-rnoothrwss of traffic flo\\' to 
reduce stop-and-go traffic conditions: 

Intelligent Transportation Svstems ( ITS)-,\ s1 skill of informc1ti,m tc>chnulugic•s 
,ind ,1ch·ancc·s in l'il'ctronics th,1t ar,~ ,1pf1lic·d tu our tr,rn,portc1ti,1n 11l'l11 ,,rk. 
Tlwsl' tl'chnolllgic•-, include• tlw lc1tl'st in c,,mputl'r,, L'lc•ctroni,-,, communica­
ticllb and ,afl'll· S\'Stl'tlls. Sonw nf till' nwr,· comnH>n clf,plic·,1ti,ms includ,•: 

Freeway management 

Transit management 

Incident management and emergency response 

Electronic toll collection and electronic fare pavment 

Railroad crossings 

Regional multi-modal traveler inforn1c1tion 

HOV lanes-High\\ ,11 Lrn,•s rl'sl'J'\ l'd fur hig!i-,,ccuf1,111c1 n·hiclc·, I I 10\,), f,,r 
e,amplc•, busl'-,, 1 ,1npo,1I,, ,ind cc1rpook 

Signal timing improvements--lnll'rsc•cti,,11 ,1,e;n,1I light ch,111g,·, t,, l'llh,rnc,· till' fl,,11 
of 1-chiclc·, ,,11,HIL'ri,11 strl'l't,. 



Poliey R1_~sponses 

Market Measures 
Measures that rely on pricing as an incentive to reduce travel 
congestion: 

Parking pricing-Increases in parking fees or reduced fees for carpools. 

Parking cash-out/transit subsidies-A program in which employees are given the 
option of taking the cash \·alue of a parking space or a transit subsidy instead 
of free parking at the job site. 

Buy-backs of old cars-Programs that pay owners of older cars to scrap their 
vehicles. 

Congestion/value pricing-Assessment of road charges during hours of peak 
demand. 

Emissions/VMT taxes-Use of vehicle registration fees charged on the basis of 
emissions rates and/ or miles dri\·en. 

Fuel taxes-Taxes paid at the pump on motor vehicle fuels. 

Employer-Based Measures 
Measures that involve implementation by employers: 

Compressed workweeks-Extension of the typical workday in order to reduce the 
number of days worked, thereby reducing the number of work trips. 

Telecommuting-Arrangements allowing employees to work at home or at satellite 
offices close to home. 

Commuter Choice-Benefits that em plovers can offer employees to commute to work 
by methods other than driving alone. These may include "qualified transporta­
tion fringes" under IRS rules (transit and \·anpool \'ouchers and passes and 
qualified parking), biking, walking, teleworking, roller blading, and others. 

Non-Traditional Measures 
Episodic measures-Measures that are put in place during days when air quality is 

expected to be poor to reduce exceedances of air quality standards. 

Land use planning-Incentives and planning to encourage de\·clopment patterns 
that place jobs, housing, and sen·iccs clost'r together and th,1t encourage 
pedestrian-and transit friendlv em·ironments. 

Parking restrictions-Parking policies that discourage \·ehicle use, such as time 
restrictions and eliminating on-street pMking. 



Funding 
Numerous funding mechanisms are a\ c'lilable tc, implement these 
strategies. Traditional transportation funding SL,urces, state and k,cal 
sources, user fees, and pri\·ate sector im·oln1 ment may be used. The 
Congestion Mitigation and Air Quality lmpron•ment (CMAQ) Program 
was developed under the Intermodal Surface Transportation Efficiency 
Act (ISTEA) of 1991 and reauthorized under the Transportation Equity 
Act for the 21 st Century (TEA-21). The CMAQ Program is a potential 
funding source for measures to reduce ,,ir pollutiLm emissions from 
motor vehicles. 

CMAQ Program 
The CMAQ Program allocates funds tr, Sta tee' tu implement transporta­
tion control measures and other strategies to help areas meet the 
NAAQS for ozone, CO and PM. State and local gm·ernments select the 
projects to fund and coordinate them through 'v1etropolitan Planning 
Organizations. The projects ,·ar>· by region but typically include the 
following measures: 

• Transit impro\'ernents 

• Alternati\·e fuels programs 

• Shared-ride sen-ices 

• Traffic flow impro,·ements 

• Demand management striltegies 

• Pedestrian and bicycle programs 

• Inspection and maintenance programs 

Other acti,·ities, such as education and l,utreach programs, may abc, bt> 
eligible for CMAQ funds if they contribute tl, rt>d uctions in mobile 
source emissions. In addition, TEA-21 includcci t>xtreme low-temper,1-
ture cold start programs, magnetic le,·it,1tion transportation technl,log\· 
deployment programs and public-pri\ ,1te partnerships. 





Resources 

Web sites 

U.S. Department of Transportation (DOT) 

u.S. DOT, FL'cicral Higlm ,w .-\.dminie>trc1tion (FH\\'AJ, Pl,,nning i1mi 
Em·ironment Cure Business L nit 

U.S. DOT, Federal Highway Administration (FH\VA), OfficL' of 
Highway Policy lnformation 

'c,J ,,-,, .. , ' ' 1 ;i ·,J ,\ ,' ·Ir·,\';;' 

U.S. DOT, Federal Trunsit Administr,1tion (FTA.) 

C.S. DOT, Bure,rn of Tr,,nsportution Statistics (BTS) 
(]• 

U.S. Environmental Protection Agency (EPA) 

U.S. EPA 1 Office of Air and R,,diation 

U.S. EPA, Office of Air Qua lit\ Planning and StandMds 
·:r• ,··.,, ,;, .,.1 :: 

U.S. EPA, Office of Tranc,portation and Air Quality 

l.J.S. EPA, Offiet.' of Tnmsport,,tion Air Qu,1lit\· (TR.AQ) Center 

U.S. EPA, Global Warming Sitl' 

Other Government Agencies 

U.S. Department of Em'rgy (DOE), Energv lnformation Administration 
(E!A) 

U.S. Census Bureau 

Oak Ridge National Labor,,tnry, Center for Transportation Analysis 



Resources 

Organizations, Programs and Academic Sites 

Center for Transportation and the Erwironment, Korth Carolina State 
University 
i1ttp itre r(csu edu·cte 

Ozone Transport Commission (OTC) 
htto: vv'l-'\1\1 sso orq otr,· 

Partnership for a Kew Generation of Vehicles 
htt[1· \\/\\'\/\I 1rl (101_.,,~J()\i f'1 fl(lV 

State and Territorial Air Pollution Program Administrators/ Association 
of Local Air Pollution Control Officials (STAPPA/ ALAPCO) 

Texas Transportation Institute 
t\, ]1.: 

Transportation Research Board (TRB) 
·,\ i tr[' 

Statistical Publications 

Emissions of Grccnlzouse Coses in tlze United Stotcs 1999 

Higlnl'l1y Stotistics Series 

Higlzwoy Stotistics 1999 
.. ,,',' fr·11,\,J 

Lotest Findings 011 Noti01111! Air Quality: 2000 Status and Trends 
r-:•:i·, r1;,., i)'( ,:rr~ 'L,dJ;()C(l,_i'(' 

National Tmnsportotio11 Statistics 2000 (we/1 site to occes;; indic1id11al sections) 
, .\··,\· nj,_::; 

National Trn11sportotio11 Stotistics 2000 (,ulzolc dorn 111e11 t) 
"tl:) \\/iW.IJts (JOV l.i!Sprc:cJ Ills en111e.pcJf 

Our Notion's Higlzwoys, Selected Focts a11d Figurcs-1998 
<.\''/.·\\ : :·J1Ji :1rr1 ·1: ht:r 

Statisticol Abstmct of t/1c United States 
::itncl 



Tm11sportntio11 Energy Olltll Book, Edition 2(! J\im't'llll1cr ].()()() 
httrJ: \\/ 11\1\\, Ltd ur11 1 JC, 1J <1,-tL-1 11 1' ), ! 

Tm11sport11tio11 Stotistics A111111ill R.cport, 1999 
! t,:i 

Other Publications 

Literature Rcz 1inu: Cost Ef/t'L'tizicncss o(Tr,111sportllti[J/I Control iVlc11sun·s 
f,q\) It! C· ; 't"'"; ~l: : l \ ll-:. 1 \ ~' 

Elllission Stnndords Rcf1TC11(c Guidc_f£1r Hcm'11-Duty 1111d ,\·011ro11d Engines 

Stntcs Guidnncc Oorn111c11t: Policy JJ/171111i11g to Redll(e Grct'11house G11s 
Emissions, Second Edition 

Cn11 Tra11sport11tio11 Pricing Stmt,'gics lie Llscdftir Reducing E111issio11s? 

Tra11sport11tio11 Conf1m11ity: ,·1 Basic Guidcfcir St11tc 1111d Lorn/ Otficials. 

Guid1111ce 011 Congestion Mitigation and Air Q1111/ity l111pro,'c111c11t (Ci\.1AQJ 
Program Under t/zc Tm11sport11tio11 Equity Act o(t/1e 21c.t Cc11t11n1 !TEA-21 ! 
rl!1p '\\/Vv\.\1 V.Jr: rJ()t JOV I! ;t 

T/1c Co11gestio11Mitig11tio111111d Air Qu11/it_1/ I111pr0i'l'///Cllt Progmlll 
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0MB Approval No. 2125-0590 

COMMENT CARD 
Transportation and Air Quality Selected Facts 

and Figures 
FHWA would appreciate your feedback on the Transportation and Air Quality 
Selected Facts and Figures. Please respond to this evaluation to help us 
improve our research products and program. Your responses will be used to 
assess the usefulness of this report and will assist us in developing future 
resources. 

Please respond to each statement using a rating scale of 1-5 as follows: 

1 = I strongly disagree with this statement 
2= I somewhat disagree with this statement 
3= I disagree with this statement 
4= I agree with this statement 
5= I strongly agree with this statement 

1. This fact book provides useful information on air quality and transportation . 

.J1 _j2 ...J3 _j4 _JS 

2. The information provided is relevant to needs in my state/region. 

:.J1 _j2 _j3 _j4 _JS 

3. This brochure is well organized . 

.J1 ...J2 _j3 _J 4 _J 5 

4. The level of information and data provided in each section is adequate for 
me to understand the material presented . 

.J1 _j2 _j3 _j4 _JS 

5. The charts and figures in this fact book effectively illustrate and clarify key 
facts and relationships. 

_j1 _j2 _j3 _j4 _JS 

6. The "Resources" section provides references that I expect to use to obtain 
further information. 

.J 1 _J 2 _J 3 _J 4 _J s 
7. I prefer to access documents such as this: 

.J electronically _J hard copy _J both electronically and hard copy 

8. How will you use the information contained in this fact book? 

--- ----- --- ----- ---- -

9. What suggestions would you offer to improve this fact book? 

---------

10. What is your affiliation? 

a. Organization: ...J Federal Agency _J State Agency _J MPO 
_J other public agency .J private company ...J non-prolit organ1zat1on 

b. Profession: _J transportation _J environment _J research other 



Please fax this evaluation to 202-366-3409, attention: Victoria Martinez or mail 
this postage paid self-mailer so that the address is on the outside of the mailer. 
Please fasten with staple or tape. 
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