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Table S1. Exposure equations, input assumptions, estimated exposures (ng/kg-day), and percentages of total exposures for 3 age groups.

Exposure Exposure equation Total Total Total Percent total | Percent total | Percent total
scenario exposure® exposure?® exposure® exposure exposure exposure
(2 to <3 yrs) | (6 to <12 yrs) (adult) (2to <3 yrs) | (6to <12 yrs) (adult)
Dust ingestion | ADDgyst = (Caust X INgRaust X 0.57 0.25 0.05 8.3% 5.3% 1.6%
CF x Absdust-soil) / BW
Soil ingestion | ADDgji = (Csoil X INgRg0i X 0.11 0.05 0.01 1.6% 1.0% 0.2%
CF x Absdust-soil) / BW
Indoor ADDinhaIation-indoor = 4.2 24 1.1 60.8% 50.5% 34.6%
Inhalation (Cair-indoor X IR x Findoors X
CF1 x Absgy) / BW
Outdoor ADDphalation-outdoor = 0.017 0.017 0.019 0.3% 0.4% 0.6%
inhalation (Cair-outdoor x IR x Foutdoors X
CF1 x Absgy) / BW
Dermal ADDyermal = (Caust X Ad X 0.010 0.0080 0.0037 0.1% 0.2% 0.1%
contact SA x CF x AbSgermal) / BW
Dietary intake | ADDyyoq 2.0 2.0 2.0 28.9% 42.7% 62.8%
Total all ADDyyst + ADDg; + 6.9 4.7 3.2 100% 100% 100%
pathways ADDinhalation-indoor +

ADDinhaIation-outdoor +
AD Ddermal + ADDfOOd

“Total exposure was calculated by adding the exposures from the individual exposure pathways and multiplying by 1,000 to convert to units of

ng/kg-day.

Parameter Definitions and Input Assumptions for preschool (2 to <3 year) and elementary (6 to <12 year) children, and adults:

Absgust-soil = Relative absorption factor for soil or dust ingestion [unitless; estimated as soil oral absorption fraction/food oral absorption fraction

=0.5/0.8. Absorption fraction is assumed to be 50% for soil and 80% for food based on data for dioxins (U.S. EPA 2003)].

Abs,i; = Relative absorption factor for inhalation [unitless; absorption of inhaled PCBs is assumed to be the same as for ingested PCBs based

on information for dioxins indicating very high inhalation absorption (U.S. EPA 2003)].




Absgermal = Relative absorption factor for dermal contact [unitless; estimated as dermal absorption fraction/food oral absorption fraction =
0.07/0.8; dermal absorption fraction for PCBs in soil is assumed to be 7%, based on Roy et al. (2009) and 80% for food based on data for
dioxins (U.S. EPA 2003)].

Ad = Dust to skin adherence [0.005 mg/cm’-day for children and 0.003 mg/cm?-day for adults based on data from U.S. EPA (2011)]

ADDyyst = Average daily dose from ingestion of dust (ng/kg-day).

ADDy,; = Average daily dose from ingestion of soil (ng/kg-day).

ADD innalation-indoor = Average daily dose from inhalation of indoor air (ng/kg-day).

ADDygermal = Average daily dose from dermal contact with indoor dust (ng/kg-day).

ADDyo0q = Average daily dose from food (0.002 pg/kg-day); based on FDA Total Diet Study data for foods collected in 2003 (FDA 2014); data
for the total population used.

BW = Body weight [13.8, 31.8 and 80 kg for ages 2 to <3 yrs, 6 to <12 yrs, and adults, respectively (U.S. EPA 2011)].

Caust = Concentration of PCBs in dust [0.22 pg/g; based on data from Harrad et al. (2009); mean total PCB concentration in dust samples
collected from 20 homes in Austin, TX].

Csoil = Concentration of PCBs in soil [0.05 pg/g; based on data from Priha et al. (2005); mean urban background concentration of PCBs in soil
samples collected from parks in Helsinki, Finland; data for U.S. background concentrations are limited].

Cir-indoor = Concentration of PCBs in indoor air [6.9 ng/m’; based on data from Harrad et al. (2009); mean total PCB concentration in air from
10 homes in Toronto, Canada].

Cair-outdoor = Concentration of PCBs in outdoor air (0.5 ng/m’; based on estimates in Harrad et al. (2009) from data in Motelay-Massei et al.
(2005); average total PCBs in outdoor air in Toronto, Canada)

CF = Conversion factor (g/1,000 mg)

CF; = Conversion factor (ng/1,000 ng)

Findoors = Fraction of time spent indoors (unitless; 0.95, 0.91 and 0.80 assumed for ages 2 to <3 yrs, 6 to <12 yrs, and adults, respectively)



Foutdoors = Fraction of time spent outdoors (unitless; 0.05, 0.09 and 0.20 assumed for ages 2 to <3 yrs, 6 to <12 yrs, and adults, respectively)
IngRyst = Dust ingestion rate (60 mg/day for children and 30 mg/day for adults (U.S. EPA 2011))

IngR,.i1 = Soil ingestion rate (50 mg/day for children and 20 mg/day for adults (U.S. EPA 2011))

IR = Inhalation rate (8.9, 12.0 and 15.9 m*/day for ages 2 to <3 yrs, 6 to <12 yrs, and adults, respectively (U.S. EPA 2011))

SA = Skin contact area (1,365, 2,554 and 4,991 cm? for ages 2 to <3 yrs, 6 to <12 yrs, and adults, respectively; based on data from U.S. EPA
(2011); assumes contact with the hands, 55% of the arms, and 39% of the legs)



Appendix S1. PCB Inhalation Data Gaps and Example Studies to
Address Those Gaps

Exposure-response data from human populations exposed to PCBs by inhalation

Epidemiological studies in which (1) the degree of inhalation exposure to PCBs is well-

characterized, and (2) health effects known to be associated with PCB exposure are measured

Exposure assessment

* Congener-specific analyses of PCBs found in air would facilitate comparisons of exposure
and effect across studies.

* Use of personal air monitors may reduce uncertainty.

* Data from epidemiological studies conducted to support exposure-response assessment may
also support the development of physiologically based pharmacokinetic models, especially if

PCBs are measured in biological samples taken at various time points relative to exposure.

Toxicological assessment (examples)

¢ Serum thyroid hormone levels (e.g., thyroxine and thyroid stimulating hormone) (Schell et al.
2004)

* Susceptibility to infection or antibody responses to immunization as functional measures of
immunotoxicity® (Weisglas-Kuperus et al. 2000)

* Neurodevelopmental effects in children®, especially effects on executive function (e.g.,

response inhibition, attention, working memory and planning) (Jacobson and Jacobson 2003)

Footnote

“Both immunotoxicity and neurodevelopmental effects have been associated with PCB exposure in
children. Exposure assessment in both children and their mothers during (or even prior to) pregnancy
would permit the detection of associations between these endpoints and exposures during sensitive

periods of development (Makris et al. 2008).
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Exposure-response data from toxicological studies in animals exposed to PCBs by
inhalation

Developmental study in monkeys or rats’

Footnote

"Based on the results of studies utilizing the oral route of exposure, monkeys and rats are sensitive to
PCB-induced neurodevelopmental effects (Rice 1999; Sable et al. 2009) and immunotoxicity (Exon et al.
1985; Tryphonas et al. 1991), and rats are sensitive to PCB-induced thyroid hormone disruption (Byrne et

al. 1987).

Exposure method*

* Exposing dams to airborne PCBs prior to mating and throughout gestation would help to
address potential developmental impacts of PCB storage in maternal adipose tissue and
partitioning into milk.

* Nose-only inhalation exposure prevents oral exposure resulting from PCB deposition on skin
and fur.

* Measurement of health effects at three or more air PCB concentrations may reduce

uncertainty in dose-response assessment.

Footnote
‘Useful data might also be derived from a similar study in which dams are exposed orally to a mixture of
PCB congeners similar to what is found in air (e.g. Zhao et al. 2010), especially if toxicokinetic studies

are also conducted to inform route-to-route extrapolation.

Exposure assessment

* (Careful characterization of the congener profile of the PCB mixture present in the exposure

atmosphere would facilitate comparisons of exposure and effect across studies.



* Offspring exposure occurs by multiple routes (e.g., gestational, inhalation, lactational).
Measuring PCB body burden in offspring at various time points will facilitate the assessment

of total offspring exposure.

Toxicological assessment (examples)

* Cognitive effects measured in offspring, especially effects on executive function
* Immunotoxicity measured in dams and offspring (e.g., impaired antibody response to

antigen, decreased natural killer (NK) cell activity)

Chronic or subchronic exposure study in monkeys or rats”

Footnote

"Based on the results of studies utilizing the oral route of exposure, monkeys and rats are sensitive to
PCB-induced neurodevelopmental effects (Rice 1999; Sable et al. 2009) and immunotoxicity (Exon et al.
1985; Tryphonas et al. 1991), and rats are sensitive to PCB-induced thyroid hormone disruption (Byrne et

al. 1987).

Exposure method

* Chronic exposure duration: 2 years in rodents (longer in monkeys)

¢ Subchronic exposure duration: 13 weeks in rodents (longer in monkeys)

* Nose-only inhalation exposure prevents oral exposure resulting from PCB deposition on skin
and fur.

* Measurement of health effects at three or more air PCB concentrations may reduce

uncertainty in dose-response assessment.

Exposure assessment

* (Careful characterization of the congener profile of the PCB mixture present in the exposure

atmosphere would facilitate comparisons of exposure and effect across studies.



Toxicological assessment (examples)
* Immunotoxicity measured as impaired antibody response to antigen or as decreased NK cell
activity

* Changes in serum thyroid hormone levels

Data to describe the Kinetic behavior of inhaled PCBs

Toxicokinetic study in monkeys or rats exposed to PCBs by inhalation

Exposure method

* Nose-only inhalation exposure prevents oral exposure resulting from PCB deposition on skin

and fur.

Exposure assessment

* Appropriate interpretation and application of toxicokinetic data may depend on careful
characterization of the congener profile of the PCB mixture present in the exposure
atmosphere and the congener and metabolite profiles found in excreta and tissue samples

collected at various time points relative to exposure.
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