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September 29, 2009 

Introduction 

MEMORAND~UM 

September 23,2009 

TO: 	 County Council 

FROM: Amanda Mihill, Legislative Analys~kLUJ 
60 Glenn Orlin, Deputy Council Staff Director 

SUBJECT: 	 Introduction: Resolution to adopt Board of Health Regulation requiring a health 
impact assessment for major road projects 

A resolution to adopt a Board of Health Regulation requiring a health impact assessment for 
major road projects, sponsored by Councilmembers Trachtenberg and EIrich, Council President 
Andrews, and Councilmembers Navarro and Ervin, is scheduled to be introduced on September 
29,2009. A public hearing is tentatively scheduled for November 3. 

This Board of Health regulation would require the Department of Health and Human Services to 
conduct a health impact assessment on each major road project. In this regulation, major road 
projects mean any new road or improvement of an existing road that (a) adds vehicle capacity or 
improves transit service on a road classified arterial or higher; and (b) is within 1,000 feet of a 
master-planned sensitive land use. The Board of Health regulation would take effect January 1, 
2010. 

Attached on ©4 is an article promoting the benefits of conducting health impact assessments. 
Attached on ©7 is an article identifying some of the negative health effects ofvehicie emissions. 
Additional background information on this subject is in the Council staff packet for the March 
24, 2009 Council discussion on the health effects ofair quality nearm~or highways.' 

This packet contains: Circle # 
Resolution adopting Board ofHealth Regulation 1 
Health Impact Assessment: A Step Toward Health in All Policies 4 
Potential Health Effects Associated with Residential Proximity to 

Freeways and Primary Roads 7 

I Agenda item #8. 
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Resolution No.: 
Introduced: 
Adopted: 

COUNTY COUNCIL 

FOR MONTGOMERY COUNTY, MARYLAND 


SITTING AS THE MONTGOMERY COUNTY BOARD OF HEALLl·:l 


By: Councilmembers Trachtenberg and Elrich, Council President Andrews, 

and Councilmembers Navarro and Ervin 


Subject: 	 Board of Health Regulation requiring a health impact assessment for major road 
projects. 

Background 

1. 	 County Code §2-65, as amended effective August 10, 2000, provides that the County 
Council is, and may act as, the County Board of Health, and in that capacity may adopt 
any regulation which a local Board of Health is authorized to adopt under state law. 

2. 	 Maryland Code Health-General Article §3-202(d) authorizes the County Board of Health 
to adopt rules and regulations regarding any nuisance or cause of disease in the County. 

3. 	 On {date} the County Council held a public hearing on this regulation. As required by 
law, each municipality in the County and the public were properly notified of this 
hearing. 

4. 	 The County Council, sitting as the Board of ffealth, finds after hearing the testimony and 
other evidence in the record of the public hearing that requiring a health impact 
assessment for major road projects is necessary to protect the health ofCounty residents. 

Action 

The County Council for Montgomery County, Maryland, sitting as the County Board of 
Health, approves the following regulation: 
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RESOLUTION No. 

Health Impact Assessments for Major Road Projects 

(a) 	 Definitions. 

(1) 	 "Air pollutant" means: 

(1) 	 carbon monoxide; 

(2) 	 nitrogen dioxide~ 

(3) 	 benzene; 

(4) 	 1,3 butadiene; 

(5) 	 particulates (PM 10); 

(6) 	 fine particulates (PM2.5); 

(7) 	 ultrafine particulates (PM. 1); and 

(8) 	 any other EPA-regulated air pollutant that the Director finds is known or 

suspected to be toxic or carcinogenic. 

(2) 	 "At-risk population" includes: 

(A) 	 individuals under 18 years of age; 

(B) 	 individuals 65 years ofage or older; 

(C) 	 women aged 18-45; or 

(D) 	 individuals with respiratory disease, cardiovascular disease, diabetes, or 

another disease that would make them more susceptible to harm from air 

pollutants emitted by motor vehicles. 

(3) 	 "Design year" means approximately 20-25 years after a major road project is 

anticipated to be open to traffic. 

(4) 	 "EPA" means the United States Environmental Protection Agency_ 

(5) 	 "Health Impact Assessment" means a combination of procedures, methods, and 

tools by which a project is judged in terms of its potential effects on the health of 

the at-risk popUlation and the distribution of those effects in that popUlation. 

(6) 	 "Major road project or project" means any new road or improvement of an 

existing road that: 

(A) 	 adds vehicle or intersection capacity or improves transit service if that 

road has a classification of arterial or higher as defined in Chapter 49-31; 

and 

(B) 	 is within 1,000 feet of a master-planned sensitive land use. 
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RESOLUTION No. 

33 (7) "Sensitive land use" means any land use with a high proportion of the at risk 

34 population, including: 

35 (A) parks; 

36 (R\
~I schools; 

37 (C) day care centers; 

38 (D) senior housing; and 

39 (E) hospitals. 

40 (b) Health Impact Assessment required. The Department of Health and Human Services 

41 must conduct a health impact assessment on each major road project. The health impact 

42 assessment must be conducted: 

43 (1) during Facility Planning - Phase I for a County major road project; and 

44 (2) during project planning for a State major road project. 

45 For a County major road project, the Council must receive and review the Health Impact 

46 Assessment before Facility Planning - Phase II begins. 

47 (c) Contents of Health Impact Assessment. The Health Impact Assessment must: 

48 (1) develop a baseline of background exposures of air pollutants for the design year 

49 of the appropriate project; 

50 (2) model projected emissions of air pollutants from vehicles using the project for the 

51 design year of the appropriate project; 

52 (3) model the likely dispersion of air pollutants from vehicles traveling on the project 

53 for the design year of the appropriate project; 

54 (4) quantify the cumulative public impacts of exposure to air pollutants from motor 

55 vehicles on the project for the design year of the appropriate project; 

56 (5) quantify the potential risks to at-risk populations in the sensitive land uses within 

57 1,000 feet of the project for the design year of the appropriate project; and 

58 (6) make recommendations that promote health benefits and minimize health risks. 

59 (d) Applicability. This regulation applies Countywide. 

60 (e) Severability. If the application of this regulation or any part of it to any facts or 

61 circumstances is held invalid, the rest of the regulation and its application to all other 

62 facts and circumstances is intended to remain in effect. 

63 (f) Effective Date. This regulation takes effect on January], 2010. 

ED 
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Health Impact Assessment 
A Step Toward Health in AU Policies 
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r OR THE PAST 4 DECADES, THE ENVIRONMENTAL IM-

r- pact statement lEtS) process has been used to as
sess the cIwlronmcntal dfect<;of major projects and 
po1ides that involve federai funds. ::.uch as design

ing highways, altering watenvays, extracting resources on 
reden~llands, and seuingCorporate Average Fuel Economv 

I d" '. . .•
stull,lar $, Created under the National Environwmal Policy 
Act of 1969, ElSs do not determine policy hut. rather eu
sure chat stakcholde,rs h.ave full informati.on about twin
tended envirOlllnental impaCL'i before reaching a decision.l 

By evaluating alternative proposals and Ih~ir relative risks 
and benefits, an EIS helps derision makers choose options 
t.har pwnlOtc favorable outcomes and mitigate adverse Cl!

vimmnen!ul consequences. 
A natura! extension of this work is the use or health 

impact assessment (InA) to examine the effects that a 
policy, program, or project may have on the hcaltht)f a 
population. Au HIA is defined as ~a combination of pro
ccdur~s, methods and tools that sysl.cmatically judges the 
potentIaL and sometimes unimend(.'(\, effects of a policy. 
plan, programme or project on the health of a population 
and the di,strihution of thm;e effects within the popula
Hon. HIA ldentifies appropriate actions to m:lrta<:Tc those 
cffecls.~.l Most health professionals are probably more 
familiar with EIS:;; and their intent and us:tue than with 
H1As,Yet there has been a movement to adopt HIAs in 
public poHcy scttingi\ and legislation and in a recentlv 
emerging health policy literature that describes: and advd
cate~ for this process. BIAs olTer great potential for pro
mDting. health by encouraging decL~ion5 that protect and 
enhance hC1\lth and healrh equity,'" 

There is increasing recognition that many contempo
rary health issues are. profoundly influenced by factors 
outside the traditional realm of health and health c:m~. 
r,lclors such as literacy, poverty. employment. and. rac
Ism contribute to disparities in life expectancy as well as 
to health-rehued quality of life. Concerns about how to 
address these factors have. led m a focus on ~health in all 
policies," in which policies in sodal sec ton;: such as trans

317 and 320. 

ponat100, housing. employment, and aglitulmre ideallv 
would contribute to health and health equity. An HI..\. 
offers a vehicle. to make these heaLth effects explicit. 
Unfi>Ttunately, the e.valuation of healt.h effects in poLle'" 
making has been slow LO take hold. ' 

The United Stales lags behind many EUlOprfln nations. 
Canada, and other countries in .the use of HIAs,u This 
situation is somewhat surprising, given th..'lt US environ· 
melllal polk,' explicitly requires the examination of 
health effects as part of the National Environmental 
Ptllicy Act. Although most ElSs in lhe United States 
incorporate little about health effeCtS, experience in Cali
fornia and Alaska has uemollstml.eQ lhat a ".ide range of 
h~~:allh effects can be successfully integr.Hed ium the ElS 
proccss.~ 

Beyond increasing attention to he.alth outcomes within 
EISs, the potcutlal ::Ipplications ofHLAs are clearly evidem, 
Pm example, although air pollution and injury prevention 
are often considered in inajar transporl<'ltion projects, the 
mnucnce of road design on physkal activity and obeslty is 
nOt. An RIA that recommends. the addition of pedestrian 
and bicycle facilities (Ucompkte 5"tn~et<;~) to a transporta
tion plan would contribute to a bui1tenvironment that pw
mbtes the public'S health. 

The agriculture sector seeks to maximize productivity, 
meet consumer demand, and SUSUUIl livelihoods. From a 
health pCJS\Jet1ive, agricultural polkydeLclmines rood quan
tity, quali ty, and pric~ that directly affect consumption pat
terns and therefore affect health.6 HIAs could be used LOex
mn~ne the health effects of proposed agricultural polidcs, 
such as ones tbJ.t enham:c prodUCtion of energy-dense. n11

tri~nl-~oarfoQds that contribute to the increasing ohesity 
epidemiC. HlAs ofpn)po~-ed zoningplans, which would (:on
trihme to decreased density of fast-food and liquor stores 
or increased density of restaurants and full-sclvke grocery 
stores, especially in 100,r-incomcareas, could result in changes 
that better prqmote health. .. 

In education. a timely HlA 1l1ight have reduced the in
advertent effec.ts or the No ChUd Left Behind legi'Slation on 
physical.education progralIlS and health curriZuJa by pro· 
---..-.-----,,-"",,'--,,~.--,.--,,-~.-------,- ..---,-,--,- -

AlIlhor AffiliaUol\$: National Center for Chronic DiseilSe Prevention and Health 
PromotlOfl.Cmtets for Di:;ease Control ami f'micrrtkin, Atlanta. Georgia (Dr Co!· 
llns); and Errn:>I)' GiQbru H<!lllthinstilute. Emory UniverSity. Atlantd (Dr Kaplan). 
Correspol'ldlng Aulbor:Jeffrey P. Koplan. MD. MPH, Emol)' C,lrAl~1 HeilJttlln;fi· 
ttl"'. EmOry Ul'liversity. 1599 Clifton Rd Nt:, Sre 6101. A:tl:;nta, GA 30321 (lkoplan 
®<lmQry.e.:lu) 

http:effec.ts
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viding alternate scenarios for achieving the desired educa
tier....t outcomes while simulranc.Qusly promoting health, A 
prospective HlAof proposed sites for local scho()ls could 
recommend locating new schools atslles that have tow lev
el., of noise llnd air pollutiun and that have features that cn
courage children to walk or bkycle to school (including .he 
construction of safer street crossings near schools). 

In commerce, an HV\ ofproposed domestic and interna
tional trade policies affecting lhe price and 3¥ailability of 
tobacco could recommend policy modifications to reduce 
wbacco lise and its adverse healtb cOllseqw::nCl:s. BIAs could 
thus help national polkYlllakcrs consider the rdalh'c costs, 
benefits, and risks of tobacco as an agricultural product and 
export crop and as a toxic risk factor for poor health out
comes and increased health care costs. 

Allhollgh the potential applications are expansive, in
evidence of the effects of BIAs 011 uecision" 

making makes this stratct'Y compeJling.}·~ The TABLE high
lights seleCled HTAs in the United States and outcomes 
associated with tht)se effuns, HLAs call make an irnportant 
contribution to social equity and the elimination of health 
disparities. espedally when community input is incorpo
fa ted into the planning, (onduct, and communications pro.
ceSSeS of IIlAs,) 

Several pieces of cmrcm fedemllc!,Tislation have impor
tant implicati.ons for health. The Food. Conservation, and 
Energy Act of2008 (Pub L No. 110,224, also knoVl>'Tl as 
the 2008 US farm Bill)' was enacted in June 2008 and 
addresses crop subsidies.that influence food prices, nutri~ 
tion programs such as the Supplemental Nutrition ,\:isis
tance Program (formerly known as the federal Food 
Stamp Program). and food accessibility. The transport.l

don bill to be considered for reauthorization in this con
greSSional session addresses support for roads and their 
design, bicycle paths, and pubiic transpon.lii:.iol1-aU of 
which are integrally involved 'with physical activity tll1d 

injury prevention, the Child Nutrition and \\1C Reau
lhorization Act l)f 2004, set to expire in September 
deals with the school breakfat.t and national school lunch 

the summer food service program, the child 
adult Care food program, and the Special Supplemen

tal Nutrition Program for Wornen~ infants, and Children 
(WlC).8 HIA!; are urgcndy needed to examine lhese hilL; 
for chell' likely effects on health, 

Health is detennined not only by genetics and personal 
choices but also by policies and environmental factors. 
Public health and medicine need to engage more proae
tiveT,' in policy decisions, and HTAs provide a great vehicle 
for doing so. Tn addition, greater ,lwareness and use of 
HIAs could be achieved if legislators, funders, dmlors, and 
foundations would incorporate HIAs in the planning of 
projects they support. For example, the World Bank 
requires HlAs as part of their large development efforts,9 
amI bills encouraging or requiring the use of BIAs have 
beeiilptroduced at the federal level as well as in a number 
of statcs.10 The challenge ahead is to increase the demand 
for the routine use of HL4.s, both within a.nd outside the 
EIS process, and to increase the capacity of health profe."i
sionals and others to conduct HlAs. To promote thi'i goal, 
the Robert Wood Johnson Foundation, with the Pew 
Charitable Trusts. "'ill launch a national initiative in fall 
2009 to demonstrate the value ofHIAs.as a tooi to provide 
policyllUlkers with the information they nee,d to ntake 
deciSions that improv~ health. 

Table. Se.l:~~~~~::<1T'pI:s o~!:ea~t~J~IP~~~_~~~=~~T=~~...c'::'~~~'>'~9.!.h..:~_~~~~~~:!:t Outcomes in the United Sta~es· ____._,..____ 
Location and 

Date.,,.______'.'.•__SU~IJ.e.'!!..~~t.?0m~___"___,___ •• , 
~;;~Ij;,;:~~;~··'-,.,.·""-····-' -~<\,;,'..F;;;;;;:,;;;;:,;-r.f~-'---·'·'- HIA contributed to the pa"lSa96 of localliviTJg wage and minia1um wage ordinances and 10 

.' .,,_.r::~9 fo( the CrEl8tio~~t;'!,~~.an Fr!it..Ei~ ~~er.l Qt.!.'::'I.'fic:.~~:~.HIA1:'r?:i!::?!::. 
HI,A f!fldtngs led city officials te require the deVeloper fo Include <;I flo-displaci'!men! 

altemative, whlchprevented ,tie displacemenfof all existing low-irleotm! residents as 
well as more routine p;,!rtlcipatibn of the city h"atth department in the lOCi;! 

._n_~..d.~ •• ' •• __, .~ 

San Francisco. CA. 
Q(X'M 

~ ____...".......___...____ ........~enta!.~~.fl1~.~..___~__...."_.~..._____~__..._,.""._,_~ 
AJaska. '2007 In part because of at! HIA, the Bureau of Land Mur~t 1>oooequently \I\~tl1drew fn:)fll 

leaslng SeIne 01 the land /0( which.ail and ga5 deVelopment wC'Jld have adversely 
affected the r.ealth of native populatiol'1s and instw..:tad nflW poIIutloo monitoring and 
co11\(0/5; on a larger scale. multiple federal agencies are N)W accel)ting hQallh 
considerations In the f~ envirohmentalimpact -statement process bpth within 

,_",_",,_,_~ "_,,,_.. '-"""'''_'''' ...... ____.. " ... ".. ".....__ ,,_~,, ___~kn and If\ othc'l'.fogions ____,___--:---:-_'--c-:-:--:
LD'N;:( Conidor MinneapoliS, MN. HIA recommeodations helped the projeCt manager obtain pedestrian and bicycle 
_ .. ~devel:)p_~l~_ ....... __ ,._2!:l92....".. ~_._.. ,,., __ .__ ... , __..'!IIerovernertlS ~ this lo_income urb,a!;COITldor •___........~__~___,_,~,_ 
Taylor Er:<lrQY (,,A:mt&

coat· fir-xl power plant 
Florida. 2007 The ~ autl16rity accepted HIA ~s about hiring minorities and 

prOviding health beoolits: the project was later cancelled because of climate ,.hange 
concerns 

" ..""..,--..,---"."-_.--.--- '" ,,"--"-" -~-- "-----~.---...,,......,,--.-"".-,..--.. 
GA, 2007 Tna project funding adviso.-y committee approved u!)ing HIAs as a factor In S6iectlng 

..... "__".' _..._ ...."'''~_____ P~ for s~lfic ~tsof~..~.S bilflOO project __, _~_'''''''__ 
Cily of Decatur Communi1y Decatur, GA, 2007 ThI.l city !ll:;lC0Pl~ the filA recoTnmenda:lions to mal<.e lnfrwtructure impI'Ollements: and 
~, ...."T.'a.!:~?~~,t~n Plan hm a ~ommUliil)' he311n planner tQWOI'k on actNe~'lving issues across dflparnnems 
aMf!phlli from D(l('f19;.b~~9~;;;i;;A;;;;~b;;;:;;;·;;i:ilr;;;;:;;;;p;~;;i~;thfi Llniid'Si;Ws. ir;:;w;;:;g~periodlc 1.'Pda!es. I! ilVaiiaUlafrom tt;;oo:.AH;ruth Impact ~t~-

in<1!lm~i!l Looming ,1(id lr1tormation Center." A dalarnaoo of HIA.'l r;r,ropllliloo lr\ Europe apd ~t~"" is "'iaJt<blo trO!1l mit Assce)ati(i(l of PuL'k H£liII1h ~ones,!2 

@ 
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Integrating Clinical Care 

and Community Health 

Delivering Health 

EAt-TII. CARE AND l'UHUC HEALTH PROI'F$SIO,.NALS IN.. 
{he United States can look at lheirachievements 
over the last century with pride. Increasing theH. 
life. span or Americans by almost oue-third of a 

year each year on:r an entire century is an enorrnoU5 and 
unprecedenteD accomplishment. The virtual elimination of 
many childhorld illnesses, control of cardiovast,:ular dis~ 
ease and stroke, effective treatl1lent M pneumonia, and re
dllcti(lOS in infant mortality excl1iplify the rema.rkahle 
progress made. Along with changes in the social and physi
cal determinants of health, these iIllprovernents are t,ften 
attributed either to application of better medical knowl
edge or to public health ~Ktions. but hj\ve really required 
both. 

Public healul pl'Ufe5sionaL~ generally think aboUl how to 
il11prov't~ he-21th at II populalion level, whereas clinicians gen
cullv addre.ss rhe needs ofindividuals. These stream.." con
verg~ in systems of clinical care and are also embodied in 
population health principles of measurement, system change, 
and accountability. For example. saf(~ and effective immu-

See also 315 and 320. 

ni.:wtions reqUire timely delivery. School immunization re
quiremehts. outreach prograols, up-to-date schedules, re
minder !.V'stems. ftmmcial incentives, and education made 
it possible for dinicians to ensure those vaccines were de
livered. Employe.rs and others look delivery of influenza v.m:
dnalh.m to WQl'ksltts and comUlUnity locatioIl.'i. Registrie.s 
were created, immunb.ation rates were [racked, and feed
back was proYided~ 

As strategies for controlling tobacco. hyperrension, and 
h.r1Jcrlipidemia emerged, cHnidanscoUaborated with pub
lic health officials DO education programs; screening;-phar. 
maccutital management; and tobacco prevention, cessa
tion programs, ,md polidesto reduce lise. New initiatives 
in urban planolng and mass transit that encourage walking 
and biking complement school and employer-based pro
grams to' enlTam:c physkal activity. 

Although much progress has been made, tobacco, physi
cal inactivity, poor dkt, alcohol, and substance use re.main 
the highest ranked causes of dealh wday. Microblal age.nts, 
toxins, motor vehide crashes. firearm injuricI>, and harm
ful sexual behaviors aho continue to take an unnecessary 

Author Affiliations: lO'i JI.ngeies County Department of PlJblic He;rlth (Dr$ Field

ing i!l1d Teutsch) arid Sthools of f>ubllc Health and Medi!:;ne. UniVersity of Cali· 

fornia los Angeles (Dr Fiel"lng). Los Angeles. 

Corresponding Author: Steven M. Teut-.ch, MO, MPH. L(J'; Angele~ County De· 

partment of Public Health, 313 N Figueroa St. Room 7OB, Las Angelei, CA 90012 

(S\eutsrn@pI'lJACounty.go,,)~ 
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Abstrart 
 This review presents epid!!miologic evidence o[ adverse 
health effects associateilwitlLresidtntial proximity to traffic. 

Of the 29 pecr-miewed studies that met the authors'defined criteria, 25 reported-statisti
cally significant associations with at least one adverse health effecta.cross-a broad range I 

of txposure memes and diverse geographical locations. Specific 20llutmts tontributing io 
the associated health effects could n!}~ however, be identified, and uncertainties emttd 
because of the lack of individual exposure assessments that could rule out confounding 
by other factors. Improved exposure assessments and future studies should be considered 
for better identification of contributing pollutants and mechanisms of action. In the mean
time, additional p-olicies, additional regnlations, and improved land use and urban plan
ning can better protect the public and limit exposure, especially [or vulnerable populations 
such as pregnant women, clrlIdren, and the e1dcriY. 

Introduction 
During t-he 19705 and 1980s, environmental 
regu lations substantially reduced emissions 
from industry and stationary sources. Auto
mobiles and other road traffic (mobile sources) 
became the most prominent conrnbutors to 
urban air pollution in many areas of the United 
Stales (U.s. Environmental Protection Agency, 
1994), Traffic emissions include nitrogen ox
ides (NO), carbon monoxide (CO), volatile 
organic c~mpounds (VOCS) including ben

nd 1,3 butadiene, and panicnliti1liattei 
(PM). In addition, toxic airpolluumts including 
aldehydes, polycyclic aromatic hydrocarbons 

tPAHs), and metals can adhere to traffic-gener
ated particulate matter (Oberdorster, 2001). 

Studies characterizing distributions of 
fresh vehicular exhaust documented that 
concentrations were higher near roadways 
but diminished to near background levels 
within 150-300 meters (m) (Gilbert, Gold
berg, Beckerman, Brook &: Jerreu 2005; Zhu, 
Hinds, Kim, &. Sioutas, 2002; Zhu, Kuhn, 
Mayo, &: Hinds, 2006). The steep declines 
in concentrations were attributed to evapo
ration 01 volatile constituents, atmospbenc 
dispersion, and coagulation (Zhu, Hinds, 
Kim, Shen, &. Sioutas, 2002). 

Vickie L Boothe 
Derek G. Shendell D.Env, M.P.H. 

Adverse health effects have been associ
ated \\<ith resiJ~!ltial proximity lO Traffic. 
Tuffic constituents potentiallyaIfecting 
health include ultrafine (PM ) and fineo
C\.M.n) panides. which can _penetrate deep 
into rheJungs (Oberdorster, 2001) and have 
lIeen associated with respiratory, pulmonary, 

.• md-cardiovascular morbiditY and mortality 
(Brunekreef &: Holgate, 2002'; Docil:ery2001; 
Pope, Burnett, Thun, Calle, &: Kerwski, 
2002). Exposures to traffic-related PM and 
CO have been associated with adverse birlh 
outcomes (Ritz, Yu, Fruin, Chapa, Shaw, &. 
Harris, 2002; Ritz &: Yu, 1999; Ritz, Y.:.:., &. 
Fruin, 2000), which may lead to increased 
childhood morbidity and mortaiity and in
creased- risk-of- hypenensiurnmd coronary 
heart disease !n adulthood' (Barker, 1995; 
Osmond &: B.aker, 2000). Diesel emissions 
have been associated with effects includ
ing lung cancer (Lloyd &. Cackene, 2001; 
M""rkrly; 1990; Sydbom, Blomberg, Parnia, 
Stenfors, Sandstrom, &: Dahlen, 2001) and 
pulmonary/respiratory disorders (Nel, Diaz
Sanchez, &: Li 2001). In addition, traffic 
emissions contain many known and suspect
ed carcinogens. Because of their potency and 
high concentrations, most of the cancer risk 
has been attributed to benzene, 1,3 butadi
ene, and particle-bound PAHs (Rosenbaum, 
Axelrad, Whlidffiff-;:wew 19orKt;::t:lreoben 

1999), Chronic benzene exposures have 
been linked to both structural and chromo

fj) 
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incidence of leukemia in individuals occu
pationally exposed (Finkelstein, 2000; Pax
ton, 1996; Rinsky, Smith, et aI., 1987; Rinsky, 
Young, & Smith. 1981). 

This paper summarizes available scientific 

~nding~ published in:zreviewe~ !{)urn~ls 
-ts a 'oeta-ed wnh---

defined residential proximity to traffic from 
January 1999 through]une 2006. 
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ois'.aroe and daily \'!m:ll:!esI!:Ia~ 

!raffic 
11-15 yearolds Postal code dis 150 IT! 10~QO(Flnu;OOu 1.16 1.02-1.32 
(3,709) tance andveiliclas/ verJcleslday 

Janssen et 20 city 7-12 year olds Parent-reported Residef!!ial _SOOm 2.57 1.0CH3.S8 
al.,2003 tlistrlc'.s, . (2,eE?) wheeze, nasa;· distance to truck 

Neiherlands symptoms, lung traffic-, trucks/day Parent-reported itch~ 500m :2.;08 1.2v.-<i.58 
func""tlOll, conjunc . rash 
tiYitis, itchy rash, 
i;runchllis asthma, 
hay fever, eczema. 
anergy 

NicQlai et aI., Munich, 4-6 year olns & Cough. current Average daily traffic 
2003 Germany 9-11 year olds <lSltmra Wheeze, count & distance to 

(7,508) lung luoction. residence 
bronchial hyper-
reactivity 

Lewis et aI., United 4-6.yr olds Self-reported Residential dis
2004 Kingdom (11,552) wheeze, asthma tance to main mad 

prevalence·, medi
calion use 

i 

Gauderman 10 of 12 4th graders (ev Self-reported Residential dis- Parent-reported 
, etaL. 2005 SDulhem erage age",10 wheeze, asthma tance to freeway asthma prevalence. 

california years) (208) prevalence, astllma 
Communi medication use Parent-reported 
ties in ihe wheeze 
Children's 
Heallh P-..rent-repoi1ed 

Study wheeze with exercise 

Ryan e! aI., Cincinnati. $1 year old Paren!-reported Residential dis- None 
2005 Ohio (622) wheeze tance to ireeway, 

state route with Npoe 
speed >50 mph; 
bus or state route Parent-reported 
with speed <50 wheeze 
mph 

Notes: 
Relative lisk (RR) by comparisoll with low- or no-exposurar:alegories. 
NfA =not available (i.e., not reported). 

Medtodssomal anomalies in humans and increased 

SOm 1.67 1.07-2.58 

SOm 1.62 1.62-2.27 

SOm >99,500 1.79 1.05-3.05 
vehicles/day 

SOm >99,Soo 1.67 1.07-2.58 
vehicles.fday 

50m 1.62 1.62-2.27 

15D rn NIA No statistically significant 
results 

1S0 m N/A 1.89 1.19-3.U2 

I~Om NiA 1.59 1.05-2.36 

iSOTO 

4DOm N/A 2.S7 l.SD--4.38 

100 m Freeway No statistically significant 
, resutts 

100m No statistically Significant 
results 

1.15-5.42 

An electronic search was perfonned on 
PubMed. Search tenns included ~trarfic» and 
"traffic emissions" in combination with any of 
the following terms: "asthma,» ~adverse birth 
outcomes.· "birth weight,» "chUdhood cancer: 
"mortality,· and "health effects." A total of 139 
uniqtle reCO'!'Cl!! were re1tl:meei. Twenty rune ep
idemiological studies defined residential prox
imity to traffic met specific inclusion criteria. 
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Fifty-four records were excluded because they 
were exposure characterizations or assessmen ts 

and did not address health effects; 26 were 
based on exposures in settings other than resi
dences, such as workplaces or schools; 16 were 
based on air pollution monitoring or modeling; 
eight were risk assessments; three were ani
mal srudies; md three were rltlE if'! Eflglish. It 
should be noted these criteria excluded some 
important studies conducted since 1999, such 
















