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0400-11-01-.01

 Solid Waste Disposal Control System: General

— Amended by adding a new paragraph (7) giving a conditional
exemption for the new rule chapter 0400-15-04.

— Soil that meets the criteria of Category 1 or Category 2 soil
established in paragraph (2) of Rule 0400-15-04-.01 and that is
used outside the area of contamination, as defined at
subparagraph (1)(e) of Rule 0400-15-01-.02, from which the soil
was removed and is used in compliance with all requirements of
Rule 0400-15-04-.01 is not subject to regulation under this
chapter.
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0400-15-04-.01

Purpose
* For sites participating in VOAP

« To minimize risk to human health and the environment
when Category 2 soil is used outside the area of

contamination
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0400-15-04-.01

Rule Does not Apply:
« Soil used within the area of contamination

 Soil that is determined to be undisturbed and
uncontaminated native soil prior to excavation
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0400-15-04-.01

Rule does not apply, and soil cannot be use outside area of
contamination if:

« PCBs or PCB waste subject to regulation under TSCA

« Hazardous waste defined by subparagraph (1)(c) of Rule
0400-12-01-.02
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0400-15-04-.01

Category 1 soil can be used without meeting any additional
requirements

« (Category 1 sail:

— Below residential risk-based screening levels for excess lifetime
cancer risk 1E-06 and below non-cancer hazard quotient of .1

* Note: If risk is lower than natural background, we would use the
background value. Arsenic is a good example of this.

— Unlikely to leach to groundwater above General Use Groundwater
criteria (0400-40-03-.08(2))
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0400-15-04-.01

Category 2 soil:
» Does not meet category 1 requirements

« Contains VOCs - Screening values for soil are for direct
contact risk and have nothing to do with potential for VI.
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0400-15-04-.01

Category 2:
 Characterize soil
» Submit soil use plan for approval

« Comply with the approved soil use plan
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For sites enrolled in VOAP
- (Category 1 - Use the sail

- Category 2
— Characterize what you have
— Submit soil use plan
— Follow approved soil use plan (including any necessary LURS)
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Using soil data to determine VI Risk?

- EPA decided against modeling to calculate generic soil
screening levels for the VI pathway due to modeling
showing up to 3 orders of magnitude differences for
highly volatile constituents. (USEPA 1996)

- Modeling can be applied on a site-specific basis in
conjunction with the results of a soil gas survey. (USEPA
1996)
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Using soil data to determine VI Risk?

 Soil matrix data are not ideal for evaluating vapor intrusion risk
because of the uncertainty associated with using partitioning
equations to calculate soil gas concentrations and the potential
loss of VOCs during sample collection (ITRC 2007).

 Studies have identified sampling biases, and it has determined
that the scale of the biases can be as large as several orders of
magnitude (USEPA 1993).

 Scientific studies have failed to show a good correlation
between soil and soil gas sampling and analysis on a
consistent basis. Consequently, soil data should be used as a
screening or secondary line of evidence in vapor intrusion
assessments (ITRC 2007).
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Using soil data to determine VI Risk?

« Uncertainty associated with soil partitioning calculations
(USEPA 2015)

 Large uncertainties associated with measuring
concentrations of volatile contaminants introduced
during soil sampling, preservation, and chemical analysis,
bulk soil (as opposed to soil gas) sampling and analysis is
not currently recommended for estimating the potential
for vapor intrusion to pose unacceptable human health
risk in indoor air. (USEPA 2015)
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Partitioning Equations

- Why is it more accepted for groundwater to soil gas?

— Henry's law applies directly and defines the equilibrium
between dissolved chemicals in water and soil gas
concentrations

— Well-established and works because the conditions are

g\ _ ug 1000LY\
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Partitioning Equations

« Why soil to soil gas not as accepted

— Not just water and gas, it's a triple phase system
» Solid phase (soil with organic matter)
« Aqueous phase (pore water)
» Gas phase (air in the pore space)

— Can you build a model? Sure! However, due to cumulative
uncertainty the model predictions are problematic.

— The model requires a number of assumptions related to
sorption, carbon content, moisture, and equilibrium. These
assumptions are often problematic especially when trying
to develop an all-encompassing screening value.
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Risks of Uncertainty

 Trichloroethylene (TCE) - Carcinogenic to humans -
However, the non-cancer risk often drives the risk

« A reference concentration (RfC) of 2 ug/m3 based on the
midpoint of two separate studies. One indicating
decreased thymus weight (Keil et at., 2009) and the other
indicating fetal heart malformations (Johnson et at., 2003)

+ Fetal heart malformations is a developmental endpoint
for the fetus of women in the first trimester of pregnancy

« Due to a developmental endpoint an acute exposure
could result in significant risk
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Mass Vs. Concentration

- Raoult’s law - states that the partial vapor pressure of a
component in an ideal solution is equal to the vapor
pressure of the pure component multiplied by its mole
fraction in the liquid phase.

* You must reduce the mole fraction of a chemical in the
media to reduce the vapor pressure and consequently
the soil gas concentration.

« Typically, removing mass does not reduce concentrations,
unless almost all the mass is removed, which then
reduces the mole fraction.
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« Soil data is problematic when trying to determine risk
associated with the vapor intrusion pathway

— Problematic partitioning equations
— Multiple levels of uncertainty with model

— No publications have been identified that would show real
world statistical correlation

— Soil sampling in general has inherent bias regarding VOC
concentrations

— No EPA soil screening values related to the vapor intrusion
pathway have been developed
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Sound Science in Regulations Act

« At this time, the best available science seems to indicate
that establishing a screening value for soil concentrations
to determine the potential risk associated with the vapor
intrusion pathway is not feasible for all situations that
may be encountered or for all chemicals that are
sufficiently volatile and pose a significant risk.
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