PCBs in Indoor Air?
Now What?
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How Volatile are PCBs?

= PCBs have historically been considered “non-volatile”. Let’s compare vapor pressures to
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How Volatile are PCBs?

From U.S. EPA’s Polychlorinated Biphenyls (PCBs) in School Buildings: Sources, Environmental Levels, and Exposures
(September 30, 2012)

More volatile Less volatile
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What are “Safe” Concentrations of PCBs In Indoor Air?

It Depends...
What does the term “safe” mean?

= Cancer Risk vs. Other Health Effects

= What risk data are available?

Risk data for Aroclor mixtures is limited

= U.S. EPA has reference doses (non-cancer risk) and cancer potency values for high
and low toxicity mixtures of PCBs. Aroclor 1016 is considered a low toxicity mixture
whereas Aroclor 1254 is considered a high toxicity mixture.

= Toxicity of the 12 “dioxin-like” congeners vs. Aroclors?
= The lesser chlorinated PCBs are more volatile....
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What are “Safe” Concentrations of PCBs In Indoor Air?

It Depends...

= |n 2012, U.S. EPA issued Exposure Levels for Evaluating PCBs in Indoor Air (ng/m?3) based
on PCB exposure to below the oral reference dose (RfD) of 20 ng/PCB/kg body weight per

day_ Public Health Levels of PCBs in School Indoor Air (ng/m3)

Assuming a background scenario of no significant PCB contamination in building materials and
average exposure from other sources, these concentrations should keep total exposure below the
reference dose of 20 ng PCB/kg-day.

Age Age Age Age Age Age Age

1-<2 yr 2-<3 yr 3-<6 yr 6-<12 yr 12-<15 yr 15-<19 yr 19+ yr
Elementary Middle High Adult
School School School

70 70 100 300 450 600 450

"  Current Version:

https://www.epa.gov/pcbs/exposure-
levels-evaluating-polychlorinated-
biphenyls-pcbs-indoor-school-air
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https://www.epa.gov/pcbs/exposure-levels-evaluating-polychlorinated-biphenyls-pcbs-indoor-school-air

What are “Safe” Concentrations of PCBs In Indoor Air?

It Depends...

= |n 2021, U.S. EPA issued Regional Screening Levels for the “Composite Worker” and
the “Resident” (based on an Excess Lifetime Cancer Risk of 1x109).

Composite Worker: 21 ng/m3 or Resident: 4.9 ng/m3or

610 ng/m?3 140 ng/m3

(=
(=

https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables
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What are “Safe” Concentrations of PCBs In Indoor Air?

It Depends...

" |n 2021, the State of Vermont issued School Action Levels (as developed by
the Vermont Department of Health):

Pre-Kindergarten 30
Kingergarten through 6t Grade 60
7t Grade through 12t Grade 100

https://dec.vermont.gov/sites/dec/files/wmp/Sites/20220202%20Adoption%200f%20SALs%20as%20Interim%
20Environmental%20Media%20Stanards.pdf
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https://dec.vermont.gov/sites/dec/files/wmp/Sites/20220202%20Adoption%20of%20SALs%20as%20Interim%20Environmental%20Media%20Stanards.pdf

What about “Background” Concentrations of PCBs In
Air?

Taken from “Final Second Five-Year Review Report for the Hudson
River PCBs Superfund Site,” April 2019.

School Outdoor Concentration (ng/m3)
Median 95th %
1 0.21 0.614
2 0.584 2.378
3 0.183 0.496
4 0.36 0.957
CJ Schools 0.159 1.423

Taken from “Airborne PCBs and OH-PCBs inside and outside urban and rural schools” Environmental Science
Technology, July 2017.
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Historical Uses of PCBs
= U.S. Industrial Use of PCBs

PCB Use

Capacitors
Transformers
Plasticizers
Hydraulics/lubricants
Carbonless copy paper
Heat transfer fluids
Petroleum additives
Miscellaneous uses

Totals
Source: U.S. EPA
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Pounds
(Million)

630
335
115
80
45

20

27
1,253

% of Total

50.3
26.7
9.2
6.4
3.6
1.6
0.1
2.2
100

111



EPA’s PCBs in Buildings Guidance
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No reference to sampling
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Sources of PCBs in Indoor Air

= Many Sources!

* Primary Sources:

= Failed light ballasts (probably not a
current source given most have
probably been replaced)

= Caulking
= Paints

= Secondary Sources (“sinks” where
airborne PCBs have been
adsorbed):
= Carpet

" Furniture with foam cushioning
(same material as used in PUF
cartridges for indoor air sampling)
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Sampling Options

= Bulk Samples

= Potential “Source” Materials
= Caulking
= Paints
= Substrate Samples
= Concrete
= Brick
= Wood
= CMU

= Wipe Samples
= High-contact surfaces
= Duct-work
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Migration Pathways

" Movement of air throughout the building
" Heating system(s):
" Forced Hot Air?
" Baseboard Heat?

" Dust generation during facility maintenance
= Abrasion of PCB-containing building materials
" Repair of PCB-containing building materials (i.e., caulking)

*Assessment of HVAC systems can be challenging; suggest working with an
HVAC engineer to fully assess role HVAC system(s) play in PCB distribution
in indoor air.
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Remediation?
It Depends...

= Renovation vs. Demolition?

=  Renovation may not allow for
the removal of contaminated
substrates or other secondary
sources, which can be a post-
remediation source of PCBs to
indoor air.

=  Demolition allows for the
removal of all sources of PCBs
(primary and secondary)

From U.S. EPA’s Polychlorinated Biphenyls (PCBs) in School Buildings: Sources, Environmental Levels, and Exposures
(September 30, 2012)
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Remediation?

An approach to Renovation:

Rerr)\oval of source materials (caulking, paint,
etc.

Limited removal of affected substrate (brick,
concrete, CMU)

Cleaning of HVAC system(s)

Encapsulation of remaining substrate (or
construction of mini-walls)

=  Epoxy
= Sheet metal

Ongoing O&M of encapsulated surfaces
= Repairs

= Periodic indoor air/wipe sampling

= How long?
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Performance of Encapsulants

As provided by U.S. EPA: “Encapsulation is a containment method that uses a coating
material to separate PCB sources from the surrounding environment to reduce surface
and air concentrations of PCBs. Encapsulation is only effective at reducing air
concentrations to desirable levels when PCB content in the source is low.”

From Literature Review of Remediation Methods for PCBs in Buildings, January 2012,
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