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Interim Measures (Optional)

Interim Measures (IM) expedite risk reduction by addressing immediate t
before a final, comprehensive cleanup remedy is selected and implemente

> The goal of IM are:

= Mitigate immediate releases that pose imminent risk to human health or the
environment,

= Prevent contaminant migration,
= Control exposure pathways,

= Stabilize the site through continued degradation.

> Examples Include:

= Barrier/slurry walls or pump systems to control a plume before it impacts a public
water supply,

= Drum and soil excavation to stabilize the site, control continuing releases, and i
area of impact,

= |nstalling vapor mitigation systems to control on-going indoor air exposur



Cappy’s

Remove the uncontrolled source, SWMU 1
underground storage tank (UST), as an immediate
IM.

In conjunction with the UST removal, confirmation
samples will be collected to investigate the floor
and sidewalls of the UST excavation area.

> Results:

= UST was removed

= Confirmation soil samples indicate that the oil
extent horizontally have been defined.

= Confirmation soil samples collected from the floor
of the excavation indicate that the leaking UST has
migrated into groundwater.

= ldentified volatile organic compounds (VOCs),
semi-volatile organic compounds (SVOCs),
polycyclic aromatic hydrocarbons (PAHs), and
metals associated with the UST.
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RCRA Facility Investigation

he primary objective of an RFl is to thoroughly characterize
the nature, direction, rate, and extent of hazardous waste
releases at a facility, and to gather the data necessary to
support a final cleanup or closure decision. The RFI can be done
as a parallel process to the IM.

> The five primary objectives of the RFI are:

= |dentify the source(s) of contamination, such as solid waste
management units (SWMUs) and Areas of Contamination
(AOCs).

= Define the boundaries (or delineating). Characterizing the
Nature and Extent of Contamination.

= Understand fate and transport mechanisms.

= |dentify receptors and evaluate potential risk to human health
and the environment.

= Report results and identify if additional interim measures or if a
Correct Measure Study (CMS) is required

RFI/CMS May
Be Conducted
Concurrently

No Corrective

Actlion Needed

Determination of No
Further Action



Cappy’s

> As mentioned in the RFA, an RFl is needed at Cappy Manufacturi
identify nature and extent of contamination at SWMU 1 and SWM
More specifically, the RFI should investigate:

= Vertical and horizontal extent of groundwater plume
= |dentify potential vapor intrusion impacts based on groundwater extent
= Evaluate potential risk to human receptors and ecological receptors

= Report findings and assess whether:

o Corrective action is required
o No corrective action is required

o Additional interim measures are required



RFI — Pre-investigation

Preliminary Conceptual Site Model (CSM): The CSM is initially introduced in the R
“best guess” of the site conditions. During the RFI, the CSM is refined to reflect de
site-specific conditions. Revision of the CSM can happen several times and at variou
stages of investigation, as new data become available.
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(S ITRC https:/tphrisk-1.itreweb.org/5 ptual-site-models-and-investigati gies/?print=print)



RFI — Pre-investigation

Characterizing Nature and Extent of Contamination

Nature of Contamination: What is the contamination and how does it behave

> ldentify specific chemicals and degradation products
> ldentify the chemical properties
> Concentrations and toxicity, mobility (solubility, volatility, and persistence)

> ldentify physical properties derived from the origin of contamination

o Physical properties includes assessing dissolved phase (water), sorbed phase (soil and
sediment), vapor phase (soil gas), and free product or non-aqueous phase liquids (NAPL).

Extent of Contamination: What is the horizontal and vertical area that has bee
impacted?




Cappy'’s

MU 2 consisting of several, buried drums. Additional investigation
equired to understand and fill the following data gaps:

Number Of drumS Wlth'n SWMU 2 Cappy Manufacturing

COPCs associated with SWMU 2

Manufacturing Warehouse

xtent

WMU 1 and SWMU 2 have impacted groundwater, soil, and soil
vapors resulting in complete or potentially complete exposure

pathways from soil, groundwater, and soil vapor. Admin
> SWMU 1 /
/
= Extent of groundwater migration from SWMU 1 2 /
/
= Potential vapor intrusion impacts from volatilization of VOCs in /
groundwater //
> SWMU 2 o] 8y /7
/ Daycare
= Vertical and horizontal extent of impacts from drums at SWMU 2 @ ,/
- /
= SOlI Impacts » roundwater
P bibd - ——— Flow t //
= Groundwater impacts /
. . /
. Passive soil gas samples have been collected. However, should / @ Groundwater Well
collect active gas samples for inclusion in a risk assessment. R / ® nottoscale

Investigation of the SWMU 1 extent will evaluate whether the
Daycare Facility is impacted.



RFI — Pre-investigation

ldentify Human and Ecological Receptors

Receptors: Identify the human and ecological receptors that are or may be
adversely impacted Receptors are identified based on current and future
land use.

> Examples include:
= On-site workers (commercial/industrial)

= Construction workers

= Residents (on- or off-site)
= Recreational users

= Terrestrial

= Aquatic

= Sensitive habitats and protected species



release.

state.

Particles and Vapors

Emitted from Source ﬂ Dispersal
Uptake by
Leaves

e~
¢ ¥ Inhalation of

Contaminated Air

Contaminated Water

Transfer up
ek

(Sources: https://19january2021snapshot.epa.gov/ecobox/epa-ecobox-tools-exposure-pathways-exposure-pathways-era_.html

Cappy’s

Both human receptors and ecological receptors may be adversely impacted by th

> Future Human Receptors include residential receptor, construction worker, and
industrial/commercial workers. We will evaluate a special use receptor at the daycare facili

> Specific Ecological Receptors may be evaluated. However, the requirements vary from state t

Transport Medium: Air
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RFI — Sampling and Analysis Plan

The Sampling and Analysis Plan (SAP) ensures all data collected during the RFI are
scientifically valid, legally defensible, and accurate enough to make decisions (e.g.,
remedial actions or closure). Often broken into the Field Sampling Plan (FSP) and
Quality Assurance Project Plan (QAPP) or combined into a single UFP-QAPP
(Uniform Federal Policy).

> SAP - The "how, where, and when" of site fieldwork that will achieve the Data
Quality Objectives (DQOs).

= Sampling locations (vertical and horizontal)

= Media that will be sampled (soil, groundwater, surface water, air)

= Sampling methodology

= Analytical methods (such as SW846) and detection limits

= Quality control parameters (field duplicates, trip blanks, matrix spikes)
= Data validation and usability

= Field Standard Operating Procedures (SOPs)

= IDW management and sampling

= Decontamination protocols (are you using disposal or reusable equipment)



» Some of the most common issues seen with a SAP include:

RFI - Sampling and Analysis Plan

EPA Methods that are not below applicable screening levels

Proposing inaccessible or unattainable field sampling locations

Insufficient field decontamination protocols (example, drill rods will be
sprayed off but the protocol does not outline building a containment to
capture decon water)

Field sampling SOPs that are insufficient for sampling certain contaminants.
(example, LDPE tubing should not be used for sampling PFAS but may be
used for other contaminants)

Sampling sequence — always sample from areas of least contamination to
greatest contamination

Not including background delineation (needed for risk assessment)



Cappy’s - SAP SWMU 1

What information should be included in the SAP to fully
understand nature and extent of contamination?

> Is the current suite of analysis

Phase Il ESA Investigation
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Cappy’s - SAP SWMU 1

What information should be included in the SAP to fully
understand nature and extent of contamination?

Are the existing monitoring wells

sufficient? - EXTENT et

= Install an upgradient monitoring o ©
well to evaluate if contamination is 4
migrating onto the Site.

. itori &
Install monitoring wells north and o o o o ® §. R
south of the concrete pad and a 56-1

. . Groundwater
monitoring well south of the UST T Fow
area to evaluate the horizontal
extent. o

SG-4
: o

= |Install a “deep” vertical extent 83 o s °
monitoring well to evaluate the B Z

H H H H H . Soil Gas Sample
vertical migration of contamination. A o

Suspected UST B-7 . Soil Boring
= Install additional monitoring well A4 & Grourciaatsr Manltorng Well

. Additional Monitoring Wells

downgradient of the UST. —



> Is the current soil vapor data

sufficient for evaluating potential
impacts to current and potential,
future receptors? - EXTENT

= Should collect active gas samples
in the worst-case areas around
the UST to further evaluate extent
and to assess potential risk for
Site receptors

Cappy’s - SAP SWMU 1

What information should be included in the SAP to fully
understand nature and extent of contamination?
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Cappy’s - SAP SWMU 2

What information should be included in the SAP to fully
understand nature and extent of contamination?

> Do we understand the T —
contaminants of concern? Is o
the current suite of analysis
sufficient? - NATURE

= Sample for VOCs, SVOCs,
PAHs, and metals.

Geological Survey of Burial
Area

> Need to understand the

number of drums and the
depth - NATURE

= Perform electromagnetic
induction or magnetometry T
to investigate the number —
of drums and the depth at 9 falcasmle
which they are buried.

e Groundwater Monitoring Well




Cappy’s - SAP SWMU 2

What information should be included in the SAP to fully
understand nature and extent of contamination?

> Is the monitoring well network

Phase Il ESA Investigation

sufficient? - EXTENT SWMU-2
= Install a monitoring well SahdlanmeA RS
downgradient of soil gas ©
sample 5

= Install a monitoring well north
and south of the plume to bind
the contamination extent

> How will we investigate the
vertical extent of
contamination? Options may
include test pitting, directional
drilling, or removal of drums and
installation of monitoring well
where drums will not be

punctured. - EXTENT T

oy g e H Groundwater
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investigate the extent @ soi Gas Sample
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Cappy’s - SAP SWMU 2

What information should be included in the SAP to fully
understand nature and extent of contamination?

Phase Il ESA Investigation
SWMU-2

> Are active gas samples
. . Geological Survey of Burial
required to evaluate potential Tae
vapor intrusion? - EXTENT

= Data Quality Objective
(DQO), is to achieve clean
closure. Therefore, active
soil gas samples will be
required to ensure
development of the Site for
a construction worker and
for a residential receptor.
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Cappy’s - SAP Daycare Facility

What information should be included in the SAP to fully
understand nature and extent of contamination?

The Daycare facility consists of special
use receptors that may be impacted
by soil vapor contamination due to
migrating groundwater. - EXTENT

= Collect active soil vapor data.

Is the horizontal extent of
groundwater contamination defined?
Has the groundwater migrated onto
the Site? - EXTENT

= Install a groundwater monitoring well
to evaluate whether groundwater
has migrated to the daycare facility.

Daycare B MW-5

. Additional Monitoring Wells *Active Soil Gas Samples




> Typically, as a regulator, we will conduct field oversight to ensure the SAP
is being adhered to. As a regulator, you may consider collection of a spilt
sample of soil or groundwater, to aid independent verification.

> Field Oversight Recommendation:

RFI Implementation — Facility Field Work

Always, have the SAP on hand when performing a Site visit. At times, the
field crew will do something different from what is in the SAP. The SAP is
the agreement and guideline of what and how the field work should and
will be implemented.



RFI - Human Health and Ecological Risk
Assessment (HHRA/ERA)

> The Human Health and Ecological Risk Assessment are performed using
data collected during the RFA and as augmented from the RFI, to assess
current risk to applicable receptors and to evaluate whether corrective
measures are required at the facility. Things to consider:

= Nature and extent of contamination should be fully defined prior to
conducting risk assessments and

= Be sure to check with your State, as many States have state-specific
guidance on whether screening level assessments or full forward
assessments are required.




RFI - Human Health and Ecological Risk Assessment (H

The fundamental components of all risk assessments are designed to answer the follo
guestions:

1.

Are contaminants present? (Hazard Identification)

. Identify the constituents of potential concern (COPCs) and constituents of potential ecolo
concern (COPECs)

. Identify the impacted media (soil, groundwater, soil vapor, etc.)

Who may be exposed and how? (Dose-Response and Exposure Assessments)

= |dentify the toxicological data and/or screening levels for carcinogens and non-carcinogens

= Calculate dose and exposure for all pathways and receptors (e.g., drinking contaminated groundw
dermal contact with impacted soil, or breathing in toxic vapors).

What is the calculated risk? (Risk Characterization)

= Calculate cumulative carcinogenic and non-carcinogenic risk.

Note: Some states have their own risk assessment cleanup levels, some use the federal regulatory
thresholds. These vary from state to state. Consult with your state on what target risk thresholds ¢
used.

= Carcinogenic Risk: Calculated as a probability. The USEPA's acceptable target risk range is 1E-0
a-million) to 1E-04 (one-in-ten thousand) lifetime excess cancer risk.

= Non-Carcinogenic Hazard: Hazard Index (HlI) is calculated as a sum of individual hazard g
A HI £1 is generally considered safe; a HI > 1 generally indicates the need for addition
(such as target organs) or possibly corrective action.




Cappy’s
Human Health and Ecological Risk Assessme

1. Are contaminants present? (Hazard Identification)

= COPCs were identified in the soil, groundwater, and soil vapor at the
facility.
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Cappy’s
Human Health and Ecological Risk Assessmen

2. Who may be exposed and how? (Dose-Response and Exposure Assess
- DQO for SWMU 1 is restricted land use:

o Commercial/industrial worker

o Future construction worker
- DQO for SWMU 2 is for unrestricted land use:

o Residential receptor

o Future construction worker

- DQO for the Daycare is for unrestricted land use:
o Special Use Receptor (resident)

=  Complete or potentially complete exposure pathways include:

o Exposure to impacted soil,
o Exposure to impacted groundwater, and

o Exposure to indoor air from vapor intrusion



Cappy’s
Human Health and Ecological Risk Assessme

Cappy Manufacturing

3. What is the calculated risk? (Risk
Characterization)

Manufacturing Warehouse

=  The results of the HHRA for both

Admin
SWMUs 1 and 2 indicate excessive L/
. /
risk to all receptors. Therefore, R /
. . X /
corrective measures will be e (7
required at the facility. /
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RFI — Report Submittal

» The facility compiles all findings into a Final RFI Report.

» This document must conclude that the nature and extent of contamination is
understood.

> This document must outline all the impacts discovered during the investigation.

> The report will conclude with a recommendation based off the results of the
HHRA/ERA:

= No Further Action: If the risk is below regulatory thresholds.

= Proceed to CMS: If cleanup is required, the project moves to a CMS to evaluate cleanup
technologies and options.

= Additional Interim Measures (if needed): If, during the RFI immediate threats to human
health and the environment are identified or if the need for immediate stabilization
release is required, additional interim measures should be performed.




Cappy’s - RFl Report

> Nature and Extent has been fully defined
> Findings:
= SWMU 1

o Groundwater is impacted and co-mingled with impacts from SWMU 2

o Soil vapor is contributing to excessive risk to Commercial/Industrial and Construction Worker
= SWMU 2

o Soil isimpacted from buried drums and contributing to excessive risk to Residential Receptor an
Construction worker

o Groundwater is impacted and co-mingled with impacts from SWMU 1

o Soil vapor is contributing to excessive risk to Residential Receptor and Construction Worker
= Daycare Facility

o Groundwater impacts have migrated under the Daycare Facility. However, soil gas samples do n
indicate excessive risk to Special Use Receptor

> The RFI concludes that a Corrective Measures Study and subsequent Corrective Meas
Implementation are required for the Site.

» Proceed to Corrective Measures Study




Questions
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