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PRIFACE

This report on the air toxics prodlem in the United States
is a ¥inel version of a Septemder 1984 U,S. Environment2] Protec-
tion Agency draft cocument entitled “The Magnitude and Nature of
the Air Toxics Problem in the United States." Simultaneously
with release of the draft report, EPA solicited comments on the
analysis from a peer review panel made up of non-EPA experts in
fielas such as toxicology, air monitoring, and air pollution
central, In response to the panel's comments, as well as to
unsolicited comments received frcm several organfizations, the
authors have sudstantially revised the Executive Summary and have
mege changes in cther parts of the report. The revised version
more clearly delineates the limitations and caveats of the analysis,
2Ys9, tne title 0f the repor: has been revised to recognize the
Timitzg scoge ¢f tne analysis.

In 2agciticn, certain of the risk estimates have been crnengec

2¢ nza informeztisn nes Secome aveilasle, In particular, the risk
estimatss for nicxel and ethylene dicnloride nave been revisec
susstenitally cownwara and metnyl chloroform has been Qrogoed
f-or the 2nalysis, he report nas nst deen allered where tne
Asenty 15 currently considering, Out has made no final decisi-n
regercinrg, chenges in certain of the cata used in tnis analys:s
(2.6., pcrency informatiun) or in the regulatory status of certzin
tremicars exeminzg,
Savere)l accitions were made TO0 tne regort. A new sastign
~as segen eccGeq tnat celineates current activities-witnin 234
resulting frcm tne report, inclucing a brief aiscussion ¢cf zhe
nztional str &:Ebj for air toxics. Air quality data have beszn
evaluetec for 1970 a2nd the estimetec risks compared to IhCse
Sase€ on 1%$20 ¢ata to proviae a more quantitative estimate :f
srecress uncer programs for criteria pollutents., Finally, cat:z
frem personai exgeosure menitoring have been converted tTo acgrazzse
neticnal ris< fcr several compouncs TO ennanca compariscen ¢f t-e
‘azzer/zitescr &ir texics praodlen,
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EXECUTIVE SUMMARY

This report summarizes the results of 2 study which will
be used dy the U.S. Eavironmental Protection Agency (EPA) to
prcvide a basis for consiceration of strategies to deal with the
ambient air toxics problem in the United States. The study
ditempted to assess the magnitude and nature of the air toxics
prodlem by aeve]gping quantitative estimates of the Cancer risks
pcsac dy selected .air s0llutants and their sources., Four bdasic
questions ware examined:

T. What is the approximate magnitude of the air toxics
oratclem, as measurec¢ >y the estimated cancer risks,
asscciatec witn air pql]u:ion?

2. Wnet is tha2 nature of the air toxics prodlem, that is,
wnét pollutanlts anc scurces &ppear T0 Cause the prodlen

anc wnhet is tneir relative importance?

3. Coes The orodiem vary geographically, and if so, in
whet ways?

. Are currant air tcxics cata sases adequaze? If ngt,
wnat are tne significant gate gaps? -

.

fcrtext ang Limitaticns

Reagers of tnis report should fully understand the stucy's
limitations so tnat its conclusions are interpreted correctly.
The &nalysis was ungertéken to orient gPA te the proslem of

airdorne ce~cinzcers, to stimulate policy discussions, 2ng tgc

renzr stucties., QCespite the fagt that guantizative

gstiTezas of ~is< e&re presented in Inis regcrl, tne sTucCy weés "It
=tTc212C T: sS.ootrfT o sctecific rezuiétony cscisions,  (nsteac,
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its ycal was tTo obtain a quick assessment of the air toxics
prctlem in The United States, and as such should be regarced as
a "scoping” study only. Only readily availadble existing data
were used regarding compound potencies, emissions, ana ambient
levels; no new data were collected. The only nealth effect
examined quantitatively was cancer; health data on such effects as
teratogenicity are not extensive enough to permit quantification,
A]so,‘ACutg health effects related to short-term expOSureﬁ were not

ircluced.

Consideration of the limited scope of the study, as well as cf

wn

Tne c2veats aag assumptions that are discussed in the text of tn
repcri, is an important responsibilicty of those reading ang usir~g
inis resort., Some OF the impgortant caveats to keep in mind are
icentified later in tne Executive Summary under "Sources of
Urcersteinty.”

In summary, tne risk estimates presentec in tnis report sac.’z

ced &g only rougn approximaticns aof total  irzicznce ancg

(8]
[y +]
i
a
(T3]
[\
i ]

tmcivigual risk, ang snhoulc de used in a relative sense caly,
Istimates for ingivicual compouncs are hignly uncerzain anrg sngu':

"ce used witn extreme caution, The reader is cautionec ageinast

o~

s:iying tnese risx estimates to specific geogragnic iccaticrs,
sinze tne relative 1mportance of particulaer pollutants ane so.~z:2s
ve-tes consiceranly frcm one place To tnhe next, -

As mcre cate cecome availacle, tnese risc esT:imatas will

- - £ - . - .
2, i sugn, tne gportrait oz T2 girf 12X

LAM 003679

DPMC-09770



-iii-
»rce>ien cepicted in this study snould be recarced as a snapshct,
:ne~fcrm and sudstance G¢f which will certainly change as new
cate decome availasle.

Analvtical Methods

Three major analyses were undertaken to estimate cancer
incidence anc¢ individual lifetime risks: eacn analysts includec
a separate set of compounds, with considerable overlap., The
Amdient Air Quality Study used ambient data for five.metals, ten
organic compounds, and benzo(a)pyrene (BaP) to assess these risks.
Two oiner analyses--tne NESHAP Study anc the 35-County Study--usec
enissicn estimates aﬁc exposure mocdels to estimate incidence ang
meximum fnaivigual Eisxs associated with the pollutants selectec,.
[~ &acition, & "3a? surrogate” approach was used to estimate cance-

1mcigcence associatec with procducts of incomplete cocmsustion (Pl

a ccse-response coefficient relating lung cancer incidence a:.

"

“3§ geaerates frem e;i:eiio1ogical studies, and cancear incicerc
zsscc27ec witn PIC expasure was astimated by ap;]yiqg tnis ¢cse-
respsnse coefficient to current amoient B8a°f 1eve13. rinaliy,
Tizztive risk assessments aveiladle from other SPA activic-z¢

for ascestts, racionuclices, ang cascline markeling were inger;i-23123¢

intc tne stucy.

-n

aur agciticnal reports wer2 prejarec to assist in ietz-.

the Stucly., GCne repecrt raviewec natigns’

ot
L
3

ng tre results ¢

enissions cat: for swer P00 ccmpluncs &nc provicec sytmarizs o

- s
s$C.nls T2, fecgresnt s 2%3aT13%nM, SrTowlnh Trengs, a~Z cfeata2
cLi s SITmEr ZZEIIE"S asTE ZTEZETEC In T2 ElTIsSITEcII Trics-
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formation of 2ir pollutants, indoor/outdoor relationships for
eir.toxics, and risk estimetes used by other program offices
within E#A in regulating selected toxic substances. Further,
statistics on annual cancer incidence, cancer deaths, and A
estimetes of the cancer cases associated with other causes

(e.g., ciet, smoking, indoor exposures) were compiled. The study
team 2lso anilyzed 2and summarized the information availadble on
severdl source cetegories for which current data ere'insufficient
10 perform a guantitative risk assessment. Finally, contacts
mace witn all 53 state 2ir pollution agencies, 33 local air
pcliasticn &gencies, the Canagian government, and the Commission
0f I.rdpezn lommunities reveeled that virtually ng cther ccomprehen-

cizs zre aveiiadle tnat guantify estimatec cancer ingcicance

ne sTucy examined tne magnitude ana nature of the air
toxics praozten ysing existing ¢ate ang, where pos;iole, stancars
£7% technigues for quantitative risk assassment. We gid not
attempt 1o evalyate tne valicity of those techniques,; ratner, we
triec to apply tnem &s comprenensively 2s possilie. - For examsie,
we raliec ¢cn unit rigs« estimates generatead dy EPA's Carcincgen
~sszssment 3roup (JAG: anc =y Ciement Associates, many 0f wnice

res-esant s'eusidie upg.er-bounc estimates of unitl risk, Tnese

ST TETES & §5 &Ssume VO gseers 0V contingous expdsurtE Qo cutozer
gmIie"T Lzveit, HIwevar, where &ppropriate, we pcinl Qut itz
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possitle effects of ccnsicering non-traditional approaches, such
&¢s ex&mining the risks 2ssociated with indoor exposures to air
pelluytants.,

Conclusions

Given tne scope, limitations, methods, and assumptions dis-
cussec adbove, the following conclusions may be drawn from this

study:
1. 3oth pcint sources (major industrial sources) and

grea sources (smaller sources that may be widespreag
across & given area, such as solvent usage and motor
vehicles) appear to contribute significantly to the zair
toxics prablem. Larye point sources are associated wi=-n
many high indivicual risks, while area sources appear ::
b2 respcnsisle for the majority of augregate ca2ncer
incicernce. . :

<. wnilg tnere is censiderasle uncerta2inty associated
w117 T2 ris< 2stimates for scme sudstances, availadie
deta 1na¢icetec tnat the following pollutants may He
impartant contributors to aggregate cancer incicence
from 2ir toxics: metals, especially chromium and
arsznic; &assestos; products of incomplete combustion;
faormzlcenya2: 2enzene; ethylene oxide; gasoline vagors;
an¢ cnlorinatec organic compounds, such 2s chlorcform;
carzon vetrechloride; perchloroethyvlene; tricnloro-
etnylene; &nd vinylidene chlorige.

3. A wige variety of scurces contripbutes to incividual
risx ena aggregate incicence from air toxics., Tnesz2
inciuce: rced vehicles; combustion of coal ang oil;
~0G25z0ves; mezaliurgical industries; chemical ;reduc-
1160 2n¢ nmanuvacturing; gasoiine marxeting; ‘solvant

usése; enc waste o0il aisposal., As a broad categary ¢°
gctivities, comtustion/iacinaration is prodabdbly e
lerges: single sagurce of risk,
2. Fer tngse cities with sufficient ceta for englysis,
lerce Ciiy-20-City &anc reignrdornooc¢-ta-neigrzornccs
serieTrca T ozetlucant levels anc sources was ‘ourc
SCwS.E, 2um Cirre~nt air TOoxi¢Ss cata vase 1§ 1necez.zT:
17 2cz.retely cmeraiterize mcst lscel air Teoxtzs p-osiiTe
: Th-ze z-:lssss guéntiftec estiTétec caencer tisss Tl Tl
21z iz otcoxig o2 oZeiteTeEnts (tne aumber 27 pooiTltzo
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examineg varied with tne differant analyses). Tne
estimates from these analyses showed 3 range of 5 to

7.6 cases of cancer per million people per year (1,30C
to 1,700 cases annually nationwide) for the polly-

tants examined, These are not actual predictions

of incidence, but are instead a statistical way 2o
represent the potential health effects of human exposure
tTo aird>orne carcinogens.

The reader is reminded that these estimates are

nighly uncertain, and is cautioned that the conver-
gence of the various analyses on a seemingly narrow
range (5 to 7.4 cases per million) is somewhat coinci-
gental, given that estimates for individual.compounds
varied widely among the different analyses.

For perspective, estimated nationwide cancer cases
ang cancer ceaths for 1983 were 350,000 ane 440,000,
respectively.

Mexiaym lifetime ingividual risks of 10-%4 (1 in 10,000}
or greater ia tne vicinity of major point sources were
estim2tes for 21 pollutants, adout nalf of tnhcse tnat -
were styciec. Maximum lifetime incividual risks of 13-2
1 ia 1,080 or greater were estimagted for i3 polluytants,

Acciziva lifzt1me incivicue! risks in uroan areas ¢
o simultaneous exposure 12 10 to 15 pollutants ran
frem 1U-3 o0 10-%. These risxs, which were calcule
froem menitoring Gcata, dic ngt appear to be relateq
sp2cific peint sources. Instead, they represant a
porticn cf Tne total risks &ssocieted witn In2 compiex
ccgtivtent mixtures typical of urden aabiznt air,

[ A NT ¢

Some lowe-procuctiom organic cnemicals appeared o
conrtrizuza little tao aggregete incidence: 21 arganic
chenicals w~ere estimatec to account for a totel of
less tnan 1.0 cancer cases per year natignwice.

rowever, tnis conclusion may be due in part to the laix

cf Geze ccncer-aing the emissions 2ng toxicily ¢F trese

"ex9tic" cremicals.,

Somz 2f tnese low=-prccucticn ComooOuncs GiC acoeée- 12

ze zssociates witr sigh ingividual risxs., For exa-:zle

Tne Teximem Trfetime inciwicgel risk _for 2L ometnyizre

z2izn1ling wet esTimazec 2t 1.3 X 1C-<,

Tms §T.,c4 tnctretel Tner “"ngne-tracitionalt ssirges oF

gV TCatISe-=S.ZnN &S pUT VL4 OWNEQ TTEETTmENT wlTaS T 1T. ¢

iTC TiIEfCTLS weSlE IrE3lTenI, SUCtEe.e 2°C fhsICE:l
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factlities {TSOF's)--may pGse important risks in
some locations. For instance, preliminzery findgings

suggest tnat POTW's with industrial indirect c¢is-
"charges may emit volatile orgcanic compounds in excess

of 100 kkg/yr, Individual lifetime risks for a single
compound at one TSDF were estimated as high 'as 10-3S,

EPA's criteria pollutant programs appear to have done
more to0 reduce air toxics levels than have regulatory
actions 2imeg at specific taxic compounds. An analysis
of 16 pollutants was completed using both monitoring 2nc
emission data in orger to evaluate progress made on air
toxics between 1270 and 1980, The estimated cancer inci-
dence rate for these air pollutants in 1980 was less

than half theat for 1970,
1880, comparea to 17.5 per million in 1§70. This seems
reasonable considering the diverse array of air toxics
sources, the multipolliuytant nature of the probdlem, ang
tne relative intensity of EPA'S criteria and air toxics
progrems,

(4]

van efter regulaticns ara implemented under Secticn 1.2
of tne Llean Air Act for benzene ang arsenic, these
pollutants still 2pgpear to make significant contributic-s
to &gjyregate incicence gue to 2ir toxics, Tnis seems
T0 cemgnstrate that the base for trne air toxics rey i:&:
yrcgrams needs to Se droagened to include emissions frg;
small zrea sScurces, such as comdustion, roag vehicles,
and so'lvent usa.

Ma:0r ~eaxns3sas ang geps charalterize air~ toxics cate
seses at :wne federal, state, and local Tevels. Thne
few air toxics emission inventories availadle gcenesrall,
snogw inconsistencies and anomalies, the air quaiity céz:z
availezole are often inadequate to Cevelop pooulaticn
exzosure astimztes, and few compouncs have deen Testel
2cgeguately for heaitn effecis. The cata limitaticns
"rz.!uae perfsrming specific comprehensiva risk assess~s-
for most urten 2reds, for many cempouncs, am@ fon men,
:ohential]j large sources of air Toxils rfisks | =2

[1H]
[Ta)

sut
1AZingraticn, nNazargous wasse disposai, iaccor exgose
gimosyneriz transformazicn, an¢ Superfunc sites)
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wnalher such assumptions introduce @ hign or low Dias into ¢

results

is

~yiil-
he

o]

~-h

ficul: to assess. However, it is clear that the use

0f such assumptions injects a consideradle cegree of uncertainty

inioc tne analyses.

Some of tne factors which may have led the analyses to under-

state the risck of cancer related to air toxics are as follows:

)
e

(g]

1.

N

)
Py

‘Y

Yyrban 2mobient 2ir is characterized by the presence of
cozens, pernaps hundreds of sudstances., PRisk estimates
for most of these could not be calculated due to catea
limitetions.

[ncoor concentrations of certain pollutants {e.g., racor,
todaccc smoxe, formeldehyde, and otner volatile orgenic
ccnpaungs) 2re ccmmonly several times nigher than cut-
¢cncentraticns, Tne estimated cancer incicence
cietec witn indoor expcsures t9 passive S$MOk1 Ny

I¢ 5,400 ennually), raaon (1,000 to 20,000 annuaiiyl,
Wwlln Z<en2ur perscné! exposures ¢ 5 c¢crgznic
ly) irgicete tnzt incoor sources

2npgall
Téat coumtriguticr g.r toxics risxs.

mEke In

- A
- -

¢cmpounds formeg in the atmosphere couic
ifiec ia tne analyses using exgosure mcze’
€ i1naicetions that these risks may oe

. fcr exampie, formaldenyce Js formes in
e Sy tne br2akcown of Stner organic cempcunc
ccnpounes {2.g9., toluene) may te convertesc ¢
stencas through protochemical reacticns.

S.

y o e
b ]
1]

(g

41inoygh it n&s Seen shown tnat certain comdinaticn
0f exposuras may nave synergistic effects (for inst
smcking 2nz as>cestos @xposure)}, &ll risxs were 2ss.
TC e accitive.
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The weignt of evidence of carcinogenicity for the
ccmpounds examined varies greatly, from very limitec
L0 very subdstantial, Furtner, the extent of evalueticn
ean¢ healin review performed varies consigeradly among
cempaounds., For this report, a conservasive scenariog
(i.e., that all compounds included in the report are
humen carcinogens) was assumed. :

. The risx assessments 2ssume that people living in an
area are exposed to the estimated ambient levels far
73 years, 2% nours a day. This especially compromises
estimates of maximum lifetime individual risk. Few plants
operate for 70 years, most people change their homes
several. times during their lives, and they also leave
their neighdorhoods during the day.

. The gagree <0 which outdoor emissions of many pcllutanss
(e.g., trace metals) penetrate indoors is largely
2nkncwn, if emissions of a pollutant from cutdoor
sources do ndt penetrate ccmpletely indoors and if the
egra ng in¢oor sources of that pollutant, then we will
neéss Jver-slated ris<s, since we have assumed cIrstanas
egxposuyre o lavels equalling those of outdoor air,

i, AlTAsugn cerTér forsineticns of 2xposures mey hava
antagonistic 2ffects, &ll risks were assumed TO Je
ecaitive,

Curmenl Actiwities -

This st.cy was fiTplztec anc @ darafl was sent Ty tné Aganc.

inrgysnh pesr review 12te 11 1983 Simultaneously, Sased cn Tnsz
srzliminzry fingings of tne analyses, £2A initiateq & s2-1es of
gctivities cesfgned TQ 2axaminre tnz need for & ntew nglione: sTrzlz:o
“or etr tcxizs, Tmese inciucec:

i fgrmaiicn o it Agenty-wigde Alr Toxizs Grous T3 fciica
GE 20 t-s glLZTy 2nc TO guicde Tne cgveicimanl ¢f 2o
mzacec Tné~g2s T ngtional sirelecy.

z dnz sTCzi osTuydies T2 2xiEImtne T Glre fzl:

ceziiriy 9f Tne @mCst impcriEnT ICllutactle oo
2o rtsc 3F Tme Curfrett Srowrcame Yo I-otTiocd
feCT nZw o ThrZugn 1%Ed
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3. Discussions of the results of the study and possible
new national strategies with all interested groups,
including ingustry, pudblic interest organizations,

“state and locel governments, and legislative staffs.
Althougn these activities will not be completea until mid-1933,
EPA s teginning to explore several cnanges to its program for air
toxics., The focus of girect federai regulation is snifiing from
an empnasis on isolatec large point sourtes to more complex
situetions that nave greater potential for high national incidern:ze
¢f cancer, Gererally, this will mean increased emphasis on are:
SCurCes and those point sources tnat emit several potentially
i

TIxt o oscthiuitants., in acgiticn, sevargl new activities are dein

(YA

+

TItstIetsl o tnet w0l oorsvice T0r 2 more comprenensive nziicne!
uZe a felera) pertnership with stata ang

1 recesseary, regu

Iy
(&)
(4
<
n
[3
e
o
1]
[11]
2
(=}
-

(]
i
o
a.

[¥e
"
[}

Aol
<
«

21-°7 scurces wizn empnesis on recucticn of nigh incivicual risc

2xemi1nation cf pracieams Caused 2y CTaCa3niréliirns

w
[
(9
n
'Rl
(8]
e ]
(Y2l
-
17
3
(41
(31

27 fz.mc2s witnmin gizli2s cr iagustrial regions, .

LAM 003687

- P
DPMO 027



