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PERSONAL EXPOSURES, OUTDOOR CONCENTRATIONS, AND BREATH LEVELS OF TOXIC AIR
POLLUTANTS MEASURED FOR 425 PERSONS 1IN URBAN, SUBURBAN, AND RURAL AREAS,
L. Wallace, U.S. Environmental Protection Agency, Washington, DC 20460, E. Pellizzar{,

T. Hartwell, C. Sparacino, L. Sheldon, and H. Zelon, Research ZTIriangle Institute,
Research Triasngle Park, NC 27709,

EPA’s TEAM Study has measured exposures to 20 volatile organic coompounds in personal
air, outdoor air, drinking water, and breath of 370 persons in NJ, 25 in ND, and 30 in
NC during 1980-1982. The NJ residents were selected by a probability sampling scheme
to represent 120,000 inhabditants of Elizabeth and Bayonne. Participants carried a
personal monitor to collect two l2Z-hour air sacples and pgave a breath sample at the
end of the day. 7Tvo consecutive l2~hour outdocor air sasples were alsc collected on
fdentical Tenax cartridges in the back yards of 90 of the participants. About 3000
sanples were collected, of which J000 were quality control samples. Eleven compounds
vere often present 4in air. Personal exposures were invariably higher than outdder
concentrations for these chemicals, and wvere sometimes 10 times the outdoor concen-
trations. 1Indoor sources appeared responsibdle for much of the difference. Breath
concentrations alsc usuzlly exceeded outdoor concentrations, and correlated wmore
strongly with personal exposures than with outdoor concentrations.
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Introduction .

The TEAM (Total Exposure Assesszent Methodology) Study was designed to
develop and demonstrate methods to measure human exposure to toxic substances
in air and drinking water. A first phase to fileld~test the methods was

completed in 19811,2, Methods developed or demonstrated in Phase I
included:

© A personal monitor employiug Tenax cartridges
© A spirometer for collecting expired air on Tenax cartridges
© A statistical design and OFB-approved questionnaires for Phase 11,

Prelizinary results from FPhase I, which included pilot studies of 17
students at Lamar University in Beaumont, Texas and the University of North
Carolina and 12 persons in New Jersey and North Carolina included:

© Adout a dozen volatile organic compounds were often or always found
in personal air sapples of all sudjects

o Exposures were highly variable, ranging from 1 to 1000 ug/w3 for sone
chenmicals

© Breath values were torrelated with personal exposures for several
chemicals

The objective of the second phase was o estimate the distribution of
exposutes to target substances for the entire population of an industrial/
cherical manufscturing area. A total of 20 toxic, carcinegenic, or mutagenic
organic compounds vere measured in the alir and drinking water of 350 residents
of Bayonne and Elizabdeth, New Jersey, in the fall of 1981. The participants
wvere selected from over 10,000 residents screened by s prodabdility sazpling

technique to represent 120,000 persons {(over the sge of seven) who live in
the two neighboring cities.

100 geographic areas throughout the two cities were selected for mon-
itoring. Each participant carried @ personal sampler with him during his
normal daily sctivities for two consecutive 12-hour periods. {(Cme resident
in each of the 100 areas had sn {dentical aampler operating in the back yard
for the same two 12-hour periods.) All participasts also collected two
drinking water samples. At the end of the 24-hour sampling period, all
participants gave & sazple of exhaled breath, which was analyzed for the
same compounds. All participants also completed a questionnaire on their
occupations and activities during the sampling period. An extensive gquality
assurance prograz was carried out on all sampling/analysis activities.

Measurement Methods

Air. Personal and ocutdoor alir samples were collected on Tenax cartridges
for 12-hour periods. A Dupont pump pulled air at 30D ml/min (-22L sacpling
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volume) across the 1.5 em 1.d4. cartridge, which contained 6 ex ( 2 g) of
Tenax. Cartridges vere analyzed by GC-MS.

Breath. Breath saocples were collected by a spirometer comsisting of a
humidified supply of pure air, a Tedlar bag to collect the pure air, a 2-vay
Douglas mouthpiece, a second Tedlar bag to collect expired air, and two Nutech
puzps to pull the expired air across two Tensx cartridges. The subdject uses
the twvo-way wouthpiece to breathe pure air from the first Tedlar bag and
exhale into the second bag. Analysis was by GC-MS.

Water. Dripking water samples were collected in the morning and evening
from the kitchen tap in 40 nl vials containing sodium thicsulfate. For snaly-
sis, purgable orgsnics were svept outo a Tenax cartridge and were analyzed
by GC-FID (aromatics) and GC-ECD (halocarbdons).

Quality Assurance i

Blank samples and control (splked) samples were kept at the laborarory
and shipped to the field to determine background contamination levels and
recovery efficiencies. Duplicate air, vater and breath sazmples were collected
and analyzed at the primary and QA ladoratories to determine intraladoratory
and interlaboratery precision.

Results

About 4,600 of the 5,200 target households were countacted and provided
$nformation on 11,414 household rtesidents. These data were epployed in
the second stage to select a weighted samples of participants. About 58% of
the eligible residents in each city agreed to participate fully in the study
(Tadle I}. Limited follow-up studies on nonrespondents showed no outstanding
differences from respondents.

Adbout 1950 air, breath, and water samples were collected and chezically
analyzed (Table II). An additional 980 quality control samples (duplicates,
spikes, and blanks) were analyzed.

Quality Assurance Resulrs

Air and Bresth. Resul:s from 76 field and 79 laboratery bdlanks {Table
111) showed 1ow backgrounds (corresponding te € 2 vg/m3) except for benzene
(5 + 3 ug/md). Mean backgrounds for each bateh of Tenax cariridges were
subtracted from the measured amounts on field cartridges from that batch.
The results from 110 field and 9] ladboratory control cartridges showed typical
recovetry efficiencies of 90-300%.

Results from 134 pairs of duplicate personal air samples and 34 dupliczts
outdoor air sazples sanalyzed at the primary ladoratory showed typical relative
standard deviations (RSD) of 20-302, except for benzene (45-502). Thirty
deplicate breath samples had typical RSD’s of 30-40Z. QA samples analyzed at
d5fferent laboratories had slightly larger typical RSD's of 30-4D2 {90 air
sauples) and 30-507 (49 breath samples).
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Spearpan correlations between duplicates analyzed at the primary ladora-
tory were wignificant for ten of eleven prevalent compounds in personal air
and five of eight prevalent compounds in outdoor air. Interlaboratory corre-
lations vere significant for nine of ten compounds in personal air, five of
;evenhcompounds in outdoor alr, and seven of nine prevalent compounds in

reath.

Percent Detected

For each of the 19-20 targer chemicals n each of the sample types
(breath, water, personal and outdoor air) the weighted percent of quantifiable
concentrations is shown in Table 1V.

Air and Breath, We may sort the target chemicsls into four classes
based on their presence in air and bdreath samples (Tabdle ¥). The firs:
class, uvbiquitous chemfcals that are present in 60-98% of all air and breath
sazples, included two common solvents (1,1,1=trichlorcethane and tetrachloro-
ethylene) and four arcmatic components of gasoline, paints, and other petro-
chemical products (benzene, two xylene {somers, and ethylbenzene).

The second class, compounds often but mot always present in all sample
types, included two additional solveénts (carbon tetrachloride and trichloro-
ethylene); a compound whose main source §s drinking warer (chloroform); and
two components of common consumer products (styrene, used in insulation and
plastics; and para-dichlorodenzeme, used in moth crystals and decdorants).
The probable scurce of the last two compounds {s {n the home, 3Judging by the
such greater frequencies of detection &(n personal air sazples (70~B0%) com-
pared to outdcor air samples (10~302).

The third class of substances vere only occasionally found ({101 detected
in most sample types). This class Sncludes vinylidene chloride, a cowmponent
of paints and plastics; ethylene dichloride, a common component of many
products; chlorobenzene and o~dichlorobenzene.

Finally, four brominated substances not found in air or breath included
three trihalomethanes and dibdbromochloropropane. However, previous work (Phase
I of the TEAM Study) showed that levels of bromodichloremethane increase?
sufficiently in summer to become readily detectable in the personal alr and
exhaled breath of selected Elizabeth and Bayonne residents. Thus, the present
negative findings for bdromodichloromethane ic air and breath should not be
extrapolated to apply to all gessons.

Drinking Water. Im drinking water, o different ser of the tarpet chez-
icals vere present. All of the four trihalomethanes except bdromoform were
present in >95% of all saumples from bdoth Bayounne and Elizabeth, In Bayonne,
no other target chexicalr appeared often in the water, 1In Ellzadeth, four
other chezicals often appeared, but their levels were generally ao lov that
they made no appreciadle contributions to the exposures of the participants.

Observed Concentrations

Air and Ereath. Ueighted wean walues for personal air samples range
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from 1-100 ug/wd at pight, and from 2-870 ug/m3 in the daytime for the 12
most prevalent compounds (Table VI). OCutdoor air mear levels fall well below
the personal air levels for almost every chemical. Breath concentrations are
also higher than outdoor concentrations for most chemicals.

Maxipum concentraticns show even more marked differences between per-
sonal aud outdoor air (Table VII). Personal air maxima are often 10-100
times larger than outdoor maxima. Breath maxima alvays exceed outdoor air
maxima, sometives by a factor of 10.

Sinoce the overnight personal air sawples are taken in the subject’s
homes, they may be considered esentially indoor samples. Thus, indoor-ocutdoor
ratios can be calculated for cortesponding percentiles of each distribution.
These ratios are alvays greater than one, indicating {mdoor sources for
all 11 prevalent chemicals., At median concentrations, indoor-putdoor ratios
range from 1.5 to 4.9, but at the 99th percentile {Figure 1) many chemicals
éisplay indoor-outdoor ratios of 10 or 20, 4indicating wery strong indoor
sources.

Day-night differences are minimal for moat chemicals =-- oponly tetra-
chloroethylene appears to have significantly larger concentrations in both
personal and outdoor daytime air samples.

Drinking Water. Weighted pean concentrations of ten target chemicals in
drinking water showed only three trihalomethanes exceeding 1 ug/l: chlorofornm
{70 vg/L); bromodichloromethane {14); and dibromochloromethane (2.5).

Correlations in Alr

Spearman correlations were calculated for all possible pairs of the tar~
get chenicals within the overnight and daytime personal air and outdoor air
sanmples. Correlations were high bdetween certain groups of assoclated chem-
icals. For example, the xylene isomers and ethylbenzene, found in gasoline
and paints 4in about the saze relative proportions, had correlation coeffi~
cients exceeding .9 in all cases, On the other hand, chloroforc and para-
dichlorobenzene showed little correlation with any ©of the other checicals
or with each other.

Correlations Between Breath and Air

Correlations of breath levels with preceding personal air exposures wvere
usually significant at the p < 0001 level; however, correlations with
preceding outdoor concentrations were glways weak and seldom significant
{Tadle VII1). The chemicals most highly correlated with previocus exposures
were paradichlorobenzene and tetrachloroethyleme. The weakest ceorrelazion
was with chlorofors «~ this is to be expected, since the main route of
expusurs for chloroform was not air, but drinking water.

Ratios of bBreath concentrations to previous 12-hour air sxposures were
also caleculated for ten prevalent chemicals. These ratios give 8 rough
indication of the fraction of sach compound excreted through the dreath. Tvo
conpounds =— benzene and tetrachloroethylene ~=- appear to be excreted largely
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through the breath, having ratios of 76-802. Breath-air ratios for the
other chemicals ranged bdetween 33-432, The compariscns above do not take
into sccount the dependence of breath levels on pre-existing concentrations
in the bdody and also on the effective residence times of each chemlcal. A
sizmple two-parameter time-dependent model bas been developed that accounts
for the effect of the initial Dreath concentration and the effective residence
tine {o the body2. The model was tested in the TEAM Pilot Study for 27
cases in which two breath saoples snd three {ntervening B-hour air samples
were collected; the model predicted an effective half-life of 21 hours for
tetrachloroethylene. A later “washout™ study3? performed over a 10-hour
period in & pure air chszber on an adult male exposed for one hour to terra-

chloroethylene vapors in a dry cleaning shop interior resulted in a measured
effective half-1ife of 21 hours.

Effects of Residence, ODccupation, and Activities on Exposure

City., TFew differences betwveen Bayomme and Elizabeth were noted for
unweighted outdeor air concentrations, using Mann-Whigney/Wilcoxon nonpara-.
metTic tests. Unweighted personal exposures were significantly higher for
eight chemicals 4in Elizabeth and two in Bayomne. Studeat t-cests on the
geopetTic mean of the weighted data indicated that only 2-4 of the chemicals
shoved gignificant (p < .0N5) differences between cities, with Elizabeth
generally slightly higher on perscnal air and breath samples.

Proximity to Point Sources. Census tracts were classified as high and
lov exposure strata by whether they were within 1.5 kn of any major point
sources or not. Those strata bordering the high exposure strata and contaln-
ing major highways were classified as wmoderate exposure. In general, no
differences in percent messurable were seen between the high and low proximity
strata. Rowever, the moderate strata in Baycnne and Elizabderh occasionally
showed significantly higher percentages weasurable for scattered compounds
in breath, persconal air, or outdoor air samples. This indicates a possible
greater influence on exposure due to mobile sources than to stationary
sources.

Occupational Exposure. About BS of the 350 participants were classified
as having potentisl occupational exposure to some of the target compounds.
Median breath values of aromatic compounds associated with gasoline and auto
exhaust (benzene, xYlenes, snd ethylbenzene) were &0-70% higher for the
occupationally exposed groups. Other differences due to eccupation are deiny
investigated.

Activities on the Day Monitored. The data <collected on the 24-hour
exposure acreeners proved useful in identifying the probable sources of high
exposures. For example, persons pumping their own gas on the day they were
monitored shoved the expected higher levels of benzene and xylene isomers
{but nor other chemicals) in personal air and bdreath samples. Similarly,
those visiting 8 dry ctleaner showed higher levels of tetrachloroethylene in
air snd bdreath, Persons exposed to tobacco showed significantly higher
levels of bdenzene, xylene, =styrene, and ethyldenzene in sir and breath.
Persons exposed to solvents had higher levels of 1,1,l-trichlorcethane (n
thelr breath and personal air samples. Persons exposed to auto/truck exhausts
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shoved significantly higher levels of beczene in air and dbreath. Persons
exposed to degressing compounds had higher levels of trichloroethylene in
air and breath. Persons exposed to paint had higher levels of benzene,
styrene and xylene isomers in ailr and breath,

Discussion

Personal air exposures to all sleven of the most prevalent chemicals
were greater =- coften wuch greater —- than would have been predicted from
ocutdoor monitoring alone. The major cause of these higher exposures appears
to be in the home, since overnight concentrstions in the home vere consistently
greater than in the adjoining backyard.

Two particularly clear examples of indoor chemicals were paradichloro-
benzene, used in moth crystals and deodorants; and styrene, used ip plastics,
foam rubber, and 4nsulation. Tetrachloroethylene (and sometimes 1,},j-tri-
chloroethane) are used in dry cleaning. Paints may contain vinylidene thlo-
ride, styrene, and xylenes. Gsscline contains benzene, ethylbenzene, and
xylenes. Tap water contains chloroform, and heated water (particulsrly hot
shovers) will give up most of its chloroforz to the indoor air. Benzene vas
wore prevalent in smokers’ homes than in nonsmokers’; and smokers’ breath
le7¢%§ wvere about double those of nonsmokers (mean value of 33 ug/m3 vs. 17
ug/ms),.

Although occupational exposures di{d not account for most of the observed
differences between perscnal and cutdoor concentrations, they did account for
the very highest exposures. For example, the person with the highest exposure
to vinylidene chloride and }1,1,l-trichloroethane was a painter. Coummuting
vas also {mplicated in increased exposures to benzene and xylenes.

Reliance on outdoor monitors to estimate exposure is contraindicted by
this study. Mean ocutdoor levels of the 1l chexicals ranged from 1~12 ug/w3,
but mean personal exposures ranged from 3-870 ug/m3. Maximum outdoor levels
ranged from $-470 ug/o3 while maximum perscoal exposures ranged from 76-
330,000 ug/m3. These outdocr levels sre similar to those measured by all
techniques (Tenax, cryogenic trapping, evacuated cylinder) in urban and
subutban areas throughout the U.S. betveen 1970 and 1980 (Table 1IX).

Bresth {3 an important mode of {ntake and excretion fsr many volatile
compounds. Whatever compounds are measured in the exhaled bdreath of a persen
breathing pure air have been supplied by the bloodstream as it passes through
the lungs. The advantages of measuring bdreath rather than blood are (1) the
technique 1s noninvasive and therefore preferable for use in studies requiring
reasonable response rates from general public volunteers; and (2} the measuTe-
ment technique employed (Tenax; GC/MS analysis) is more sensitive than the
corresponding technique for bdlood employed tn the first phase of the TEAM
Study. In fact, scores of compounds were quantified in breath using this
technigque dut only one (chlorcform) was quantified regularly in blood
during Phase 1.

Bresth concentrations trefletted personal exposures more tlosely than
outdoor concentrations., Spearman correlations bdetween breath and prececing
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personal exposure were significant for ten of 1l prevalent chemicals, Mt
correlations between breath and preceding outdost levels were significant
for only five chemicals. The ratioc of mediasn breath concentrations to median
daytime air exposures ranged from 33~43% for mine chemicals, and 75-801 for
two others. Thus, the feasidility of using breath measurements to estimate
exposure to these compounds has bdeen demonstrated. This approach may be
useful in cases of spills or releases that have disappeared from the atmos-
phere before they could be monitored =~ impediate breath measurements could
determine the approximate extent of population exposure. Similarly, breath
measurewents of persons living near hazardous wvaste gites could be used to
detect current Or trecent exposure.
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Table I. Results of tvo-stage probabiliry sampling. TEAM Study, Fall, 1981

Bayonne Tlizabeth
Stage I: Screening
Bouseholds screened 2063 3145
Bouseholds completing 1788 (87%) 2638 (84X)
. questionnaire :
Persons providing dats 4687 6727
Stage I1: Monitoring _
Eligible persons 266 T 345
Persons completing dats
collection 154 (57.92) 201 (58.3%)

Table 1I. Samples collecred, TEAM Study — Fall 1981

Personal Alr Outdoor Alir Breath Drinking Water
Field Samples 705 183 358 718
Duplicates 131 32 a7 70
Blanks/controls 283 90 185 152
Total 1119 305 80 850

648€0 N



NP S T i,

P -

(PR

Table III. Blank and control data for air and breath volatiles

84~1,.8

Blanks Controls
(ng/cartridge + $.D.) (2 Recovery + S.D.)

Compound Field Field Iab
(K=76) (M=110) (N=31)
Vinylidene chloride 142 85 + 23 110 + 33
Chlorofara 22 + 20 89 + 22 90 + 39
1,2=Dichloroethane <1 3100 + 15 106 + 21}
1,1,1-Trichloroethane 33+ 21 87 % 19 94 ¥ 28
Benzene 97 + 64 41 + 26 86 + 22 90 + 26
Carbon tetrachloride 243 15 + 42 80 + 20 93 F 24
Trichloroethylene 1+3 1+2 95 + 12 99 + 24
Bromcdichloromethane ND ND 96 + 19 98 + 11
Dibromochloromethane KD FD $5 + 17 93 + 13
Tetrachlorcethylene 11+ 10 2+ 4 108 + 18 109 + 29
Chlorobenzene 1+3 243 110 + 24 109 + 32
Bromoform KD ND 96 + 19 92 + 15
Dibromochloropropane <1 ND $6 + 17 77 = 24
Styrene 243 243 104 + 14 92 %+ 15
Dichlorobenzene 3*7 1+1 101 + 11 87 + 13
Ethylbenzene 12 + 13 S=+10 95 + 14 95 + 18
o=Xylene g +9 345 100 + 13 88 + 1¢
P-Xylene 22 + 21 7411 100 + 14 91 + 18
o~Dichlorobenzene 1+ 2 1+1 96 + 13 85 + 15
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Table 1V, Percentsge of population with compound concentrations weasursble for Bayonne and Elfzabetha: Fall, 1981

Overnight Daytine Overnight Daytime
Personal Personal Outdoor Cutdoor Drinking
Brenth Alr AMre Al Alre Water

Minlaum Sample Size: 295 346 339 81 86 265
Maximum Sample Size: 339 48 341 86 90 354
Vinylidene chloride 12 3l 6 1 0.4 45
Chloroform 60 59 A4 47 37 100
1,2-Nichloroethane 2 3 1 3 & 0.4
1,1,1-Trichloroethane 80 a0 13 85 81 S0
Senzene B9 95 90 89 75 0.t
Carhon tetrachloride k] 10 21 53 50 6
Trichloroethylene 29 52 46 54 &6 57
Bromodichloromethane 0.1 2 2 0.1 0 100
Dibromochloromethane [ 0 o ()] 0 100
Tetrachloroethylene 9) 92 B8 80 80 58
Chlorobenzene 3 9 & 2 4 0.9
Bromoform n 0 0 0 0 3
Dibromochloropropane n I n D 0 -
Styrene 48 83 17 34 18 0
m,p-Dichlorohenzene 62 L ¥4 76 (1] 23 2
o-Nichinrohenzene 2 7 9 0.6 1 -
Fthylbenzene 93 93 89 87 82 0
o-Xyltene a5 a7 8l 82 74 -
m, p-Kylene 95 99 98 98 90 0

8 Eatimated population: 122,000
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Tadble V. Target compounds sorted by percent measurable in sir and breath

sazples, TEAM Study -~ Fall 1681

Conpound Class

Range of I Measuradle

Ubiquitous

p-Xylene 86-98
Tetrachloroethylene 70-91
Ethylbenzene 75-89
Benzene 72-89
1,1,1=Trichloroethane 67-79
o~Xylene 60-78
Often present .
Chloroform 23-59
Carbon tetrachloride 10-38
Trichlorcethylene 25-36
Styrene &-79
p~Dichlorobenzene 10-71
Occasionally found

Vinylidene chloride 011
Ethylene dichloride 0 2
Chlorobenzene 2- 3
o-Dichlorobenzene o- 7
Never found in air or dreath

Bromoform (2}
Bromodichloromethane 0
Dibromochloromethane 0
Didromechleropropane 0

11
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Table VI, Weighted mean concentratlons (ug/m?) of selected organics {n sir and breath: TEAM Study,

Elizabeth and Bayonne combined, Fall 1981

84-1.8

Chemical Personal Ailr Outdoor Alr Sreath
Night Day Night Day
B (N=347) {N=1340) (¥=B3) (N-88) (N=295-3319)
1,1, 1-Trichloroethane 120 A70 5.3 9.1 15
Penzene n 27 8.6 9.5 19
Carhon tetrachloride 14 6.3 1.1 1.0 1.2
Trichioroethylene 7.7 19 2.1 2.3 1.8
Tetrachloroethylene i1 a3 3.6 8.1 1
Styrene 7.7 16 0.9 0.8 1.2
m,p-Dichlorobenzene 55 s 1) 1.% 1.8 8.0
Fthylhenzene 13 26 3.8 4.3 4.6
o~Xylene 16 18 4.0 4.0 3.4
m,p-Xylene 56 49 t 12 9.0
Chioroform 10 7.8 12 1.6 3.2
Table ¥11. Maxtmm concentrations of selected organics In alr and breath: TEAM Study,
Eltzabeth and Rayonne combined, Fall 1981
Personal Alr Outdoor Alr Breath
Niglht Day Night Day

Chemical (N«347) (N=340) (N=83) (N=AB) {N«295-3319)
1,1,1-Trichlovoethane 8,300 330,000 40 470 520
Renzene 510 210 91 &4 200
Cachon tetrachloride 1,100 900 14 7 250
Trichloroethylene 150 1,400 15 1 3o
Tetrachloraethylene 250 12 000 27 57 280
Styrene 76 6,500 it 5 i1
w, p-NMchlorohenzene 1,500 790 13 57 160
fthylbenzene TR0 1,500 20 16 290
o-Xylene 750 R3O 27 19 220
., p-Xylene 3,160 1,800 70 37 3150
Chloroform 220 A9 22 9 29
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Tadle VIII. Spearmsn correlations between breath values and preceding

« - - personal alr and outdoor air concentrations: TEAM Study,
Elizabeth, Rev Jersey, Fall, 1981
Ty P
Chen{cal Fersonal Outdact Personal Outdoor
Alr Alr Alr Alr
(¥ 190) (N 55%)
H m,p-Dichlorobenzene 56 27 .0001 .06
a 4 Tetrachlorcethylene 46 31 L0003 02
;5" Trichlorocethylene 40 «37 «0001 009
3 n,p-Xylene +39 «23 -0001 09 -
"Ethyldenzene «34 17 »0001 21 -
" 1,1,1-Trichloroethane «29 »17 0001 #23 :;
- o-Xylene 25 24 - - -0005 .08 L
Benzene «22 27 002 .05 <
Styrene 22 08 002 .60
Chlorofom =05 00 .sl .98
Table IX., Outdoor concentrations {ug/m3) <o Elizabeth and Bayocnne compared
S o2 to U.S5. values
Median 75th Percentile
K U.S.8 Rt D.s. N
1,1,1=Trichloroethane 1668 2.8 4.6 5.5 9.1
Benzene 2292 8.9 7.6 15 14
®,p~Xylene 1191 12 8.9 23 17
o-Xylene 1885 5.2 3.0 10 5.4
Ethylbenzene 659 5.2 3.0 7.8 $.0
Tetrachloroethylene 1711 2.3 3.1 4.8 B.S
Trichlotoethylene 1638 0.81 1.4 1.8 2.8
®,p~Dichlorodbenzene %2 0.28 1.0 1.8 1.5
o-Dichlorobenzene 674 0,066 0.17 '0.36 0.35
Styrene 2 - 0.64 - 1.0
Chleroform 173¢ 0.35 0.60 D.73 1.8
Carben tetrachloride 1747 1.2 0.84 1.7 1,2

8 N = Number of samples measured in urdan and suburban areas: U.S. 1970-1980.
Source: Volatile Organic Chemicals in the Atmosphere: Assesspent of '
Available Data, Eovironmental Sclences Research ilaboratery, U.S. EPA
Research Triangle Park, NC, 1982,
b Weighted wvalues for Elizadeth and Bayoone combined {(population 122,000},
R = 170-175 12-hour samples for all chemicals.
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