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Vigipr Studies in___EEnviron

XPOSUrE Assessm

Carbon Monoxide Exposure Studies

~ (EPA, 1982-1983)

¥

-
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Pairifclgeinlisi s
REpresentative samples selected by a stratified random sampling design from the
rum_,m- dng adult populations each of Washington DC and Denver, CO., with
fever-sampling for certain groups.

- — F-

~ ~ Measurements:
-~ €O concentrations measured with a personal exposure continuous monitor carried
by participants.
Daily: activity logs
Data legging device to mark change of activities
Personal habits and household characteristics/activities guestionnaires
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PIEStUdIES in EnvthaL;..
EXPOSUIESASSESSIMENL

I NS L 3

_l Daytime CO exposure profile of an EPA employee”®
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NATHIONAIEHUMANIFEXPOSURE A SIVIEN
6\ - EXAS) EPA/contractors 1996-2000

"-a. -

'I' & s

prehenswe human exposure on a community and regional scale
_kf es~|gn field evaluation, and demonstration projects

1’ human exposure field studies

-SpECIa| studies (long term exposures, highly exposed

URVEY

-l—-"'.
~ -nepresentative sample selected by stratified random sampling with over-
~  sampling for some groups in Region V and Arizona; special study in Maryland

?aswéments
— - -Target contaminants: PM, biologic agents, VOCs, pesticides in air, water, solil , settled dust,
. and food
- Sampling in all relevant environments (indoor/outdoor)
- Residential ) ventilation rates, 1/0 temperature
- Urine and blood biomarkers
- Activity logs, personal and household characteristics and activities (very extensive)
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Ve tudles mfvwon

EXposu vssessm

rViethhedology Studies (TEAM)
EPA 1980-1984

cJ_u ermine the distribution of exposures and
fmlnants of exposure for the population

OIIJECHVESE 1O
.Jhe
Ve QrJoJor o=
el r;'g;g:'j |
| presentatlve sample of the population selected by
e ._Stratlfled random sampling with over-sampling for some
— ~~ ~ groups
~ Measurements:
~_-Target contaminants: central site, indoor/outdoor residential, and
e ~ personal monitoring (occasionally other environments)
-Residential ventilation rates, 1/0 temperature
-Biomonitoring
-Some multimedia sampling included.
-Activity logs, personal and household activities

™
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Vigipr Studies in___EEnviron

XPOSUrE Assessm

cieriotal Exposurer Assessment Methodology Study
T (PTEAM)

“: ‘EPA 1983 — Particulate Matter

. —

| -mlne the distribution of exposures and
a1l mants off exposure to PM10 and PM2.5 in riverside Ca.

— ._-representatlve sample of the Riverside population selected by
“stratified random sampling with over-sampling for some
: - groups
p——— I\/Ieasu!rements
— -Target contaminants: central site, indoor/outdoor residential, and
- = personal monitoring (PM10) and indoor/outdoor (PM2.5) (occasionally other
environments)
- Residential ventilation rates, 1/0 temperature
- Activity logs, personal and household characteristics and activities
- PM was analyzed for elemental composition
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L e IHESES

REsIdences |mmed|atel ad acent to outdoor
PEIRANC | neasurable anc
s;]gnf proportion of the personal
Bxposures and indoor air concentrations
.'buted by those sources.

AVE ¢

.-r--,_-,':::::"" air exchange rate is a major

: *’determlnant of the influence of outdoor air on
—indoor and personal air, & when combined with
outdoor air concentrations can be used to
predict exposures to a large segment of the

study area.
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STUDY DESIGN"

J”Jrg Ao e mokinarneomes in es
ofithree urban centers: Elizabeth, NJ;

Houston, TX; Los Angeles, CA, near and
away from sources

& Jjarget pollutants: VOCs, PAHs, PM2.5,
= fAIdehydes

Measurements Personal (adult and

= children), Indoor & Outdoor Air Samples
Using 48-hour Integrated Samples and
in Vehicles during Driving (aldehydes
only)

Breath Samples for VOCs

"'"1:.
—_
r_"_.—




ixture of point, area (mobile)
fcommercial within residences

“;-'-:Predominantly industrial (point)

zlplel

=

~ s Differences in meteorology and
housing characteristics across the
three cities: Elizabeth, Houston, and
Los Angeles



S MPLING G & ANALYSIS' ——
" PROTOCOLS

BVOCS - Passive badges solvent extracted,
WIINGC/VIS analysis

MAldehydes - Active & passive sampling
with DNPH or DNSH cartridges and

_'f"';f-?- "'"E PLC/UV/FLUOR

= ‘Particulate Matter (PM2.5) - Active filters
~  Mass (weighing), Metals (XRF & ICP/MS),
PAHSs (extraction GC/MS)

* Air Exchange by PFT with GC

* Temperature and Humidity (continuous —
HOBO)




SAMPLING &, ANALx,ei'e.a—
b ROTOCO'LS VOCs

SRpPassive badges (SM 3500)
S / _cetone solvent extracted
IMS analysis

= rget Compounds: Benzene, Ethyl

= _enzene Toluene, Xylenes, Styrene 1,3-

- Butadiene, MTBE, Chloroform, Carbon
“Tetrachloride, Tetrachloroethylene
Methylene Chlorlde 1,4-Dichlorobenzene,
d-Limonene, alB-Pinenes
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Recgptor

Human breathing zone

Receptor:indoor
microenvironmental monitor



BJOPATEXAS — Personal time-
ocation patterns (% time)

ADULTS

CHILDREN

HOME

81.80

65.71

SCHOOL

1.83

18.46

INDOOR OTHER

5.04

3.49

OUTDOOR-NEIGHBORHOOD

3.11

3.93

OUTDOOR AWAY

A7

.32

CAR-WINDOWS OPENED

1.10

95

CAR-WINDOWS CLOSED

2.96

TOTAL INDOORS

91.73

TOTAL OUTDOORS

3.99

TOTAL IN CAR

4.28

a—




—
BIOPA AIR EXHANGE RATES 0
(1/hr)

R

AIR EXCHANGE RATE (1/hr)

Mean Median STD G. Mean N
NJ 1.4269 .8800 1.4212 1.0019 177

~ TX 1.4065 .4800 6.4256 .5387 217
 CA 1.3728 .8700 2.0800 .8977 211
Total 1.4007 .7200 4.1059 .7719 605
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RIOPA — PM2.5
INPOOR/OUTDEOR RELATlOﬂ'SH IPS

AIR
EXHANGE REGRESSION P-VALUE
RATE COEFF P-VALUE (r.c. INTERCEPT INT.



. RIOPA — PM 2.5
INDBOK OUTDOOR AND PEIS‘NAL-—
AIR CONCENTRATIONS
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Log 10 Benzene (ug/ma3)

N = 182 198 174 182 198 175
INDOOR OUTDOOR

SAMPLE LOCATION
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198 174
INDOOR

SAMPLE LOCATION
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5-DICHLOROBENZENE
DISTRIBUTIONS™
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Areve)idefe]e]g Congéntratl
Aipollutantsia; good metric -
for e \\QJ.'I e-and-health risk?

‘-é
> Jt e J on the pollutant and the health effect:

— PJ\JJ IS Y ass the health relevant metric? Is PM of
J'J” o r origin more potent than PM of indoor
..J.jf_L ? For which effects is outdoor PM a good
e dicator of the health-relevant exposure metric?

— *'-"‘ Ozone Since exposures are much lower than
*_-L- ~ outdoor levels, is ozone acting in part as a
= . s’urrogate for other oxidants of both indoor and

outdoor origin?

— VOCs: with some exceptions outdoor
concentrations are not a good indicator of the
health relevant exposure metric.




