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ACRONYMS AND ABBREVIATIONS

Acronym Explanation

2,3,7,8-TCDD 2,3,7,8-Tetrachlorodibenzo-p-dioxin

AFN American Forces Network

ASN (E&S) Assistant Secretary of the Navy's Office for Environment and Safety
BaP Benzo(a)pyrene

BGS Below Ground Surface

CAG Community Action Group

Campania Campania Region of Italy

CCEF Cumulative Cancer Exceedance Factor

CCR Consumer Confidence Reports

CNCEF Cumulative Noncancer Exceedance Factor
CNRE Commander, Navy Region Europe
CNREURAFSWA Commander Navy Region Europe, Africa, Southwest Asia
CO Carbon Monoxide

CSF Cancer Slope Factor

CSM Conceptual Site Model

DNA Deoxyribonucleic Acid

DoD Department of Defense

DoDDS Department of Defense Dependent Schools
E-Coli Escherichia coli 0O157:H7

EEE Emergency and Extraordinary Expense

EF Exceedance Factor

EHIC Environmental Health Information Center

EIMS Environmental Information Management System
ETSA Environmental Testing Support Assessment
GIS Geographical Information Systems

GPS Global Positioning System

HQ Hazard Quotient

IEUBK Integrated Exposure Uptake Biokinetic

IRIS Integrated Risk Information Systems

JFC Joint Forces Command

NAAQs National Ambient Air Quality Standards

NATO North Atlantic Treaty Organization

NAVFAC Naval Facilities Engineering Command, Europe and Southwest Asia
NMCPHC Navy and Marine Corps Public Health Center
NOx Oxides of Nitrogen

NLSZ New Lease Suspension Zone

NLZs No Lease Zones

NSA Naval Support Activity

PAH Polycyclic Aromatic Hydrocarbons

PAO Public Affairs Officer
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Acronym Explanation

PCBs Polychlorinated Bi-phenyls

PDT Per Diem Travel

PHE Public Health Evaluation

PMio Particulate Matter Less than 10 microns in diameter
RfC Reference Concentrations

RfD Reference Dose

RHAWG Regional Health Awareness Group

RME Reasonable Maximum Exposure

RSL Regional Screening Level

SF Slope Factor

SRE Screening Risk Evaluation

SVOCs Semi-Volatile Organic Compounds

TAC Transportation Allowance Committee

TEF Toxicity Equivalency Factor

TEQ Toxic Equivalent

THM Trihalomethane

Total THM Total Trihalomethane

uU.S. United States

USEPA United States Environmental Protection Agency
USMCL United States Maximum Contaminant Levels
USN United States Navy

VOCs Volatile Organic Compounds
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EXECUTIVE SUMMARY

1.1 Introduction

For more than a decade, the Campania region of Italy has experienced numerous challenges associated
with trash collection, uncontrolled, open burning of uncollected trash, and widespread dumping of waste,
including chemical and other potentially hazardous waste. Uncontrolled, open burning of uncollected
trash is cyclical and typically peaks in late spring and summer. In response to health concerns expressed
by the United States Navy (USN) and their civilian personnel and families, the Commander Navy Region
Europe, Africa, Southwest Asia (CNREURAFSWA) contacted the Navy Bureau of Medicine and Surgery
(BUMED) and requested that the Navy and Marine Corps Public Health Center (NMCPHC) conduct a
comprehensive Public Health Evaluation (PHE). Because a comprehensive PHE will take over one year
to complete, the USN has implemented a phased approach for this study.

Phase | of the PHE involves conducting a screening risk evaluation (SRE). The purpose of this SRE is to
determine whether or not there are any potential health impacts associated with exposure to surface soil,
indoor air, tap water’, and ambient (outdoor) air to USN personnel (active duty, civilians, and their
families) residing in the Naples area of Campania. This SRE was conducted in accordance with U.S.
Environmental Protection Agency (USEPA) Risk Assessment Guidance and consistent, where
appropriate, with the Naples, Italy Environmental Testing Support Assessment (ETSA) Work Plan (Tetra
Tech, 2008a).

The results of this SRE will be used to determine:

e Whether or not exposure to surface soil, indoor air, tap water, and ambient air poses an
unacceptable risk to USN personnel based on USEPA and USN risk assessment guidelines;

o If additional investigations are necessary to ensure the safety and well being of USN personnel
residing in Naples area of Campania; and

o Data quality objectives and the scope of such investigations (e.g., number and locations of sample
collection, analytical methods that should be pursued, et cetera).

This report utilizes information presented in several documents including:

e ETSA Work Plan (Tetra Tech, 2008a);

o ETSA Field Sampling Plan (Tetra Tech, 2008b);

e Phase | ETSA Report: Volume 1 (Tetra Tech, 2009); and

e Quality Assurance Project Plan (QAPP) (Tetra Tech, 2008c).

! Tap water refers to public water, private wells, and blended water sources. Blended water refers to non-permitted (illegal wells) that are
connected to the public water supply system, resulting in blended public water and well water.

March 2009 Volume II: Phase I Screening Risk Evaluation: Executive Summary
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1.2 Site Location and Setting

The Campania region is located in southwestern Italy and is divided into five provinces: Napoli (Naples),
Benevento, Avellino, Caserta and Salerno (see Figure ES-1 and Figure ES-2). The region has a
population of approximately 5.8 million people, making it the second-most-populous region of Italy.
Naples is the capital city of Campania and of the province of Naples, and it is over 2,800 years old. The
population of Naples proper is approximately one million people.

1.3 Study Areas

This SRE focused on the Naples area of Campania where USN personnel work and live. Since the
geographical area being investigated was very large, the region was segregated into nine geographical
study areas with a focus on identifying "clusters” of residential properties located near known or
suspected waste sites (Figure ES-3). In other words, the SRE focused on the Naples area of Campania
where the potential for detecting chemicals, based on Italian data regarding trash and chemical dump
sites, was greatest. The nine study areas are listed below along with the U.S. government-related facilities
that are located within the study area, and the approximate size of the study area in square miles.
Combined, the study areas comprise approximately 395 square miles:

e Study Area 1 — Joint Forces Command (JFC) North Atlantic Treaty Organization (NATO) Site
(approximately 30 square miles)

e Study Area 2 — U.S. Consulate (approximately 15 square miles)

e Study Area 3 — Capodichino (approximately 95 square miles)

e Study Area 4 — Carney Park (approximately 30 square miles) (Carney Park is located within
Study Area 1 but was used to evaluate Study Area 4)

e Study Area 5 — Lago Patria Receiver Site/Parco Artemide (approximately 80 square miles)

e Study Area 6 — Gricignano Support Site (approximately 45 square miles)

e Study Area 7 — Parco Eva (USN-Leased Parco) (approximately 20 square miles)

e Study Area 8 — Villa (Home leased by the USN for the PHE) (approximately 30 square miles)

e Study Area 9 — Parco Le Ginestre (USN-Leased Parco) (approximately 50 square miles)

1.3.1 Summary of the Phase | SRE Process

One hundred and thirty economy homes (within the nine study areas) and 10 U.S. Government-related
locations were sampled for soil, soil gas, tap water, and irrigation water (although not all media were
sampled at all locations). Five ambient air samples were collected over a 30-day period (i.e., July 7, 2008
to August 8, 2008) from each of the nine semi-permanent sampling locations (see Figure ES-3).

In general, the environmental samples were analyzed for:

o Dioxins/Furans

e Semi-Volatile Organic Compounds (SVOCs)

¢ Volatile Organic Compounds (VOCs)

e Pesticides and Polychlorinated Bi-phenyls (PCBs)

March 2009 Volume II: Phase I Screening Risk Evaluation: Executive Summary
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e |Inorganics

e Bacteriological Parameters (tap water samples only)

e Radiological Parameters (tap water samples only)?

o Aldehydes and Ketones (air samples only)

e Nitrates (tap water samples only)

e Particulate Matter less than 10 microns in diameter (PMy,), PMy, metals, carbon monoxide (CO),
mercury vapor, oxides of nitrogen (NOX), ozone, sulfur dioxide (air samples only)

A biased sampling design was implemented in order to sample areas within the Naples area of Campania
where USN personnel work and live with the highest potential of being impacted by burning of trash or
dumping of chemical waste. To achieve this, Italian data regarding trash and chemical dump sites were
reviewed in order to collect samples from these "worst-case" areas (see Figure ES-4).

1.4 Conceptual Site Model

A conceptual site model (CSM) provides an understanding of the potential for exposure, under current
and future land uses, to chemicals within a study area based on the source(s) of contamination, the release
mechanism(s), the exposure pathway(s), and the receptor(s). A CSM for the site is presented on
Figure ES-5 and discussed below.

The complete exposure pathways evaluated in the SRE include the following:

e Inhalation of vapors and particulates in ambient air emitted from combustion sources (e.g.,
burning of trash, exhaust from power plants and factories, automobile exhaust)

¢ Incidental soil ingestion

o Dermal contact with soil

e Inhalation of vapors and particulates in air emitted from soil

e Ingestion of tap water (which may be provided by the city and/or by a well on the property)

e [nhalation of vapors in indoor air associated with household uses of tap water (e.g., showering &
washing dishes)

¢ Inhalation of vapors in indoor air associated with vapor intrusion from groundwater and/or soil

Because this is an SRE, the following potentially-complete exposure pathway was not included in the
Phase | evaluation:

o Dermal contact with tap water (which may be provided by the city and/or by a well on the
property)
The following potentially-exposed populations living and/or working in the Naples area of Campania
region were evaluated for this report:

e USN personnel
e U.S. Civil Service personnel and their families

2Risks for radionuclides were not computed as part of the Phase | SRE (see section 4.1 in the main body of the text for the rationale).

March 2009 Volume II: Phase I Screening Risk Evaluation: Executive Summary
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o Department of Defense (DoD) and DoD Dependant Schools (DoDDS) personnel and their
families

e U.S. State Department personnel and their families

The following potentially-exposed populations living and/or working in the Naples area of Campania
region were not evaluated for this report:

e  Other private U.S. citizens and their families
o Italian citizens
e Other, non-Italian, foreign nationals

1.5 Results of the Screening Risk Evaluation

1.5.1 Results of Risk Calculations

In most Superfund risk assessments, risks are calculated by integrating the results of the exposure
assessment and toxicity assessment into a quantitative estimate of noncarcinogenic hazard indices and
carcinogenic risks. Since this SRE is using standard July 2008 USEPA 30-Year Residential Regional
Screening Levels (RSLs)?, the risks were determined by calculating exceedance factors (EFs), which are
the ratio of the chemical exposure point concentration to its RSL. Concentrations of chemicals in soil,
soil gas, and tap water that exceed RSLs (i.e., chemicals with EFs greater than one) may be of concern to
human health. EFs were calculated separately for carcinogenic chemicals and noncarcinogenic
chemicals. Individual chemical EFs were summed to calculate the cumulative EFs for each medium.
Cumulative EFs for each medium were summed to calculate the total cumulative EF for a location.

Cumulative cancer exceedance factors (CCEFs) and cumulative noncancer exceedance factors (CNCEFs)
for each sample were calculated by summing the individual cancer EFs (CEFs) and noncancer EFs
(NCEFs) for chemicals based on RSLs. A CEF and NCEF of 10 indicates that exposure to soil could
potentially result in a cumulative cancer risk of 1E-05 and a Hazard Index (HI) of 10, respectively.

Risks are calculated by evaluating all of the ways a receptor might be exposed to chemicals in the
environment. For the Naples SRE, the approach for evaluating risks associated with exposure to
chemicals in tap water is more complicated than other, more typical sites. At a typical site, the risks from
tap water would be calculated by evaluating exposure to chemicals via:

e Ingestion of Tap Water (drinking, making ice, brushing teeth)

e Inhalation of Vapors in Indoor Air Associated with Household Uses of Tap Water (e.g.,
showering, washing dishes, washing clothes, et cetera).

o Dermal Contact with Tap Water While Bathing

% Standard July 2008 USEPA 30-Year Residential Regional Screening Levels (RSLs). The 30-Year Residential RSLs were calculated using
default exposure parameters and factors that represent reasonable maximum exposure (RME) conditions for long-term/chronic exposures and are
based on the methods outlined in the USEPA’s Risk Assessment Guidance for Superfund, Part B Manual (USEPA, 1991) and Soil Screening
Guidance documents (USEPA, 1996 and USEPA, 2002). Standard RSLs are provided for outdoor worker soil, worker indoor air and tap water —
only the 30-year residential RSLs were used in this SRE.

March 2009 Volume II: Phase I Screening Risk Evaluation: Executive Summary
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o Dermal contact with tap water while bathing is not being evaluated in this SRE because
this exposure pathway is not included in the development of the RSLs.

In Naples, USN leadership implemented a Bottled Water Advisory in 2008 due to wide-spread, low
concentrations of volatile organic chemicals and microorganisms that were detected in tap water, and is
requiring landlords to provide potable water from USN-approved sources. This action eliminates the
exposure to chemicals in tap water via ingestion of tap water. However, there is no guarantee that the
Bottled Water Advisory will be followed by every person and therefore, this action does not eliminate
risks those who are not drinking bottled water or risks related to the inhalation pathway (e.g., exposure to
chemicals in the tap water from showering). Therefore, the risks in this SRE were calculated two ways:

1. The Soil, Soil Gas, and Tap Water (TW via Ingestion+Inhalation) Exposure Scenario —
Risks were calculated based on exposure to chemicals in soil, soil gas, and tap water assuming
that tap water was used for drinking, cooking, brushing teeth, and making ice. This scenario
assumes that residents were not using bottled water, and would be exposed to chemicals in their
tap water through ingestion and inhalation exposure pathways.

2. The Soil, Soil Gas, and Tap Water (TW via Inhalation-Only) Exposure Scenario — Risks
were calculated based on exposure to chemicals in soil, soil gas, and tap water assuming that tap
water was not used for drinking, cooking, brushing teeth, and making ice. This scenario assumes
that residents were using bottled water and would not be exposed to chemicals in tap water
through ingestion.

1.5.2 Risks Management Categories for Evaluating Incremental Risks

This report characterizes the potential health risks associated with living at a residence for 30 years. This
is generally a conservative assumption because typical tour lengths range from three to six years. The
risk evaluation results (incremental risks*) were placed into one of two categories:

1. Acceptable Risk — The noncancer and cancer risks at this residence are considered Acceptable
based on the criteria presented below

2. Unacceptable Risks — The noncancer and cancer risks at this residence are considered
Unacceptable based on the criteria presented below

Based on the results of the SRE, the appropriate course of action will be taken to ensure the safety of
USN personnel.

* Incremental risks were calculated by subtracting the risks for chemicals that naturally occur in the environment from the total risks (i.e., the
risks calculate for all chemicals that were detected). Only the results of the incremental risk calculations are presented and discussed in this SRE.
In addition, the risk-management recommendations presented in this SRE (i.e., Acceptable or Unacceptable) were made based on the incremental
risk.

March 2009 Volume II: Phase I Screening Risk Evaluation: Executive Summary
ES-5



NAPLES, ITALY — PUBLIC HEALTH EVALUATION

nnnnnnnnnnnnnnnnnnnnnnn

Risk-Management Categories

Scenario

Criteria for
Acceptable Incremental Risks

Criteria for
Unacceptable Incremental Risks

Soil, Soil Gas, and Tap
Water (TW via
Ingestion+Inhalation)
Exposure Scenario

Total NCEF less than or equal to 1; and
Total CEF less than or equal to 10; and

Concentration less than or equal to USEPA MCL
(tap water). Applies to all chemicals.

Total NCEF greater than 1; or
Total CEF greater than 10; or

Concentration greater than the USEPA MCL
(tap water). Applies to all chemicals.

Soil, Soil Gas, and Tap
Water (TW via
Inhalation-Only)
Exposure Scenario®

Total NCEF less than or equal to 1; and
Total CEF less than or equal to 10; and

Concentration less than or equal to USEPA MCL
(tap water). Applies only to Fecal Coliform and
Total Coliforms (including Fecal Coliform and E.
Coli).

Total NCEF greater than 1; or
Total CEF greater than 10; or

Concentration greater than the USEPA MCL
(tap water). Applies only to Fecal Coliform and
Total Coliforms (including Fecal Coliform and
E. Coli).

Notes:

NCEFs were calculated by dividing the maximum-detected concentrations by noncancer-based U.S. Environmental Protection Agency (USEPA) Regional Screening Levels

(RSLs).

CEFs were calculated by dividing the maximum-detected concentrations by cancer-based USEPA RSLs.
The individual NCEFs and CEFs were summed to provide the total CNCEF and total CCEF, respectively.

An NCEF of 1 corresponds to a Hazard Index of 1.

A CEF of 1 corresponds to a cancer risk of 1E-06 (one in a million). A CEF of 10 corresponds to a cancer risk of 1E-05 (one in a 100,000).

The tap water RSLs used to evaluate residences that DO use tap water for drinking, cooking, brushing teeth, and making ice were based on ingestion and inhalation of
household uses (e.g., showering) of tap water. This evaluation also included RSLs for evaluating soil and soil gas, as appropriate.

2The tap water RSLs used to evaluate residences that DO NOT use tap water for drinking, cooking, brushing teeth, and making ice were based on inhalation of household

uses (e.g., showering) of tap water only. This evaluation also included RSLs for evaluating soil and soil gas, as appropriate.

153

Incremental Risk Results for the 130 Residences Located on the Economy

One hundred and thirty residences on the economy were sampled as part of the Phase | SRE. These
residences are distributed throughout nine study areas as presented in Table ES-1 and presented on

Figure ES-6.

Individual letter reports (i.e., Resident Letters) were provided to each resident, which

presented the analytical results for all samples that were collected at their residence, the risks, risk-
management category, actions that the USN is taking based on the results, and actions that they (the
resident) can take based on the results. The results are summarized below:

1. Concentrations of chemicals in tap water (specifically, tetrachloroethene, fecal coliforms, total
coliforms [including fecal coliform and E. coli], and nitrate) were responsible for the majority of
the risks. The risks for soil and soil gas were typically acceptable (with a few exceptions). See
Table ES-2 and Figures ES-7 (soil), ES-8 (soil gas), ES-9 (tap water — ingestion+inhalation), and
ES-10 (tap water — inhalation only). The following grid identifies chemicals that exceeded RSLs
and/or USMCLs (USMCLs apply to tap water only):
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Chemicals that exceeded RSLs and/or USMCLs (USMCLs apply to tap water only):

Tap Water from a Public

Tap Water from a Private

Media: Soil Soil Gas Water Supply Well or Unknown Source
e Total ® Chloroform Copper Copper
dioxin/furans e Naphthalene Lead Carbon tetrachloride
fl_zéz’Z;S_TCDD e Tetrachloroethene Fecal coliforms Lead
e Total ® Trichloroethene Nitrate Fecal coliforms
. carcinogenic Tetrachloroethene Nitrate
Chemical: PAHs (BaP THMs Tetrachloroethene
TEQs) Thallium THMs
Total coliforms (including Total coliforms (including
fecal coliform and E. coli) fecal coliform and E. coli)
Total dioxin/furans Total dioxin/furans (2,3,7,8-
(2,3,7,8-TCDD TEQs) TCDD TEQs)

2. Of the 130 residences sampled on the economy, the following were identified as having
unacceptable risks (see Table ES-2):
0 Tap Water via Ingestion+Inhalation Exposure Scenario — 48 of the 130 residences were
unacceptable (see Figure ES-11)
o Tap Water via Inhalation-Only Exposure Scenario — 41 of the 130 residences were
unacceptable. (see Figure ES-12)
3. Study Area 8 had the highest number of residences with unacceptable risks (see Table ES-2):
o Tap Water via Ingestion+Inhalation Exposure Scenario — 28 of the 38 residences had
unacceptable risks (see Figure ES-11)
o0 Tap Water via Inhalation-Only Exposure Scenario — 26 of the 38 residences had unacceptable
risks (see Figure ES-12)
4. No residences were identified in the Study Areas 1, 3, 4, and 9 with unacceptable risks (see
Table ES-2 and Figures ES-11 and ES-12):
5. Of the 94 residences sampled on the economy that appear to obtain their tap water from a public
source, the following were identified as having unacceptable risks (see Table ES-2):
o Based on the Tap Water via Ingestion+Inhalation Exposure Scenario — 12 of the 94
residences had unacceptable risks due to concentrations of chemicals in tap water (see
Figure ES-11).
O Based on the Tap Water via Inhalation-Only Exposure Scenario — 7 of the 94 the residences
had unacceptable risks due to concentrations of chemicals in tap water (see Figure ES-12).
6. Of the 36 residences sampled on the economy that obtain their tap water from a private well or
unknown source, the following were identified as having unacceptable risks (see Table ES-2):
O Based on the Tap Water via Ingestion+Inhalation Exposure Scenario — 30 of the 36
residences had unacceptable risks due to concentrations of chemicals in tap water (see
Figure ES-11).
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0 Based on the Tap Water via Inhalation-Only Exposure Scenario — 29 of the 36 the residences
had unacceptable risks due to concentrations of chemicals in tap water (see Figure ES-12).
7. Tetrachloroethene in tap water was responsible for unacceptable risks at 16 of the 48 residences
with unacceptable risks, the majority occurring in Study Area 8. However, tetrachloroethene in
tap water was also frequently detected at concentrations exceeding the RSL but below the USN's
risk-management criteria for unacceptable risk. This was especially frequent for public water in
Study Areas 1 and 2 (see Figures ES-13 and ES-14).
o Of the 36 residences sampled on the economy that obtain their tap water from a private well
or unknown source, tetrachloroethene was detected at concentrations exceeding the RSL at
the following locations (see Table B-4 in Appendix B):
= Based on the Tap Water via Ingestion+Inhalation Exposure Scenario — 25 of the 39
samples (36 tap water samples and three tap water resamples were collected as part of
Phase 1) had tetrachloroethene concentrations exceeding the RSL (see Figure ES-13).

= Based on the Tap Water via Inhalation-Only Exposure Scenario — 17 of the 39 samples
(36 tap water samples and three tap water resamples were collected as part of Phase 1)
had tetrachloroethene concentrations exceeding the RSL (see Figure ES-14).
0 Of the 94 residences sampled on the economy that appear to obtain their tap water from a
public source, tetrachloroethene was detected at concentrations exceeding the RSL at the
following locations (see Table B-3 in Appendix B):
= Based on the Tap Water via Ingestion+Inhalation Exposure Scenario — 20 of the 99
samples (94 tap water samples and five tap water resamples were collected as part of
Phase 1) had tetrachloroethene concentrations exceeding the RSL (see Figure ES-13).

= Based on the Tap Water via Inhalation-Only Exposure Scenario — Three of the 99
samples (94 tap water samples and five tap water resamples were collected as part of
Phase 1) had concentrations of tetrachloroethene in tap water at concentrations exceeding
the RSL (see Figure ES-14).

8. Fecal coliform and total coliforms (including fecal coliform and E. coli) were detected frequently
at concentrations exceeding the USMCL at 35 of the 130 residences. These exceedances were
most often observed in Study Area 8, with a very limited number of exceedances in Study Areas
5, 6, and 7 (see Table ES-2 and Figures ES-15 and ES-16).

o Of the 36 residences sampled on the economy that obtain their tap water from a private well
or unknown source, fecal coliform and total coliforms (including fecal coliform and E. coli)
were detected at concentrations exceeding USMCLs at 28 of the residences (see Table ES-2
and Figures ES-15 and ES-16).

0 Of the 94 residences sampled on the economy that obtain their tap water from a public
source, fecal coliform and total coliforms (including fecal coliform and E. coli) were detected
at concentrations exceeding USMCLs at seven of the residences (see Table ES-2 and
Figures ES-15 and ES-16).

9. Nitrate (as NO3-) was detected at concentrations exceeding the USMCL at 32 of the 130
residences. These exceedances were most often observed in Study Area 8, with a very limited
number of exceedances in Study Areas 5, 6, and 7 (see Appendices B-3 and B-4 and
Figure ES-17).

March 2009 Volume II: Phase I Screening Risk Evaluation: Executive Summary
ES-8



NAPLES, ITALY — PUBLIC HEALTH EVALUATION s .ioween

TECHNOLOGIES CORPORATION

o Of the 36 residences sampled on the economy that obtain their tap water from a private well
or unknown source, nitrate (as NO3-) was detected at concentrations exceeding the USMCL
at 28 of the residences (see Tables B-3 and B-4 in Appendix B and Figure ES-17).

0 Of the 94 residences sampled on the economy that obtain their tap water from a public
source, nitrate (as NO3-) was detected at concentrations exceeding the USMCL at four of the
residences (see Tables B-3 and B-4 in Appendix B and Figure ES-17).

10. Arsenic, a natural background chemical which is common in volcanic areas such as Naples, was
detected in every soil and tap water sample at concentrations exceeding the RSL (see
Figures ES-18 and ES-19, respectively).

11. Five ambient air samples were collected on multiple days from each of the nine air monitoring
stations (i.e., a total of 45 samples were collected) over approximately 30-days. Concentrations
of chemicals in ambient air frequently exceeded RSLs, however, they were not significantly
different than ambient air concentrations measured in major U.S. cities during 2007 (USEPA,
2007) and none of the concentrations exceeded the NAAQS. There were five chemicals which
exceeded background levels throughout the study areas:

Study Area 1: 1,2-Dichloropropane

Study Area 2: Benzene and 1,2-dichloropropane

Study Area 3: Dieldrin and 1,2-dichloropropane

Study Area 4: 1,2-Dichloropropane

Study Area 5: 1,2-Dichloropropane

Study Area 6: 1,2-Dichloropropane and total dioxin/furans (2,3,7,8-TCDD TEQSs)

Study Area 7: 1,2-Dichloropropane, dieldrin, and total dioxin/furans (2,3,7,8-TCDD TEQs)

Study Area 8: 1,2-Dichloropropane

Study Area 9: Chloromethane and 1,2-dichloropropane

O O OO OO o o o

1.5.4 Incremental Risk Results for U.S. Government-Related Facilities

In order to calculate risks, risk assessors typically delineate an exposure unit, which is a geographic area
that is assumed to be where exposure is likely to occur. For example, in the economy residences the
exposure unit is the residence and surrounding yard. Soil samples, soil gas samples, and tap water
samples are all collected from within this exposure unit. Therefore, a cumulative risk can be calculated
that reasonably reflects the risks to people within that exposure unit.

However, at the U.S. government-related facilities it is difficult to delineate reasonable exposure units
because environmental samples were collected from multiple, disparate locations which were spatially
distributed throughout the sites. In addition, soil samples, soil gas samples, and tap water samples were
not co-located. This type of sampling approach is typically used in the first phase of a screening
evaluation (such as this) in order to provide a general indication of the levels of contamination that may
be present. As such, these types of sampling results are typically not used to calculate cumulative risks
across media because it is unlikely that the same person would be exposed to media that are not co-
located (i.e., we cannot delineate reasonable exposure units). Therefore, instead of calculating cumulative
risks at each location across all media, the analytical data were compared to RSLs in order to provide an
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indication of the media and chemicals that exceed risk-based screening levels, and therefore, may require
additional investigation in the future. The results are summarized below:

1. Tap Water — The risks for tap water were typically acceptable. The following grid identifies
locations, chemicals, and number of samples that had unacceptable concentrations in tap water:

o [%]
g o o ]
£ £ 4, o 52 = 5. & 2 3
<C L e o c = 2 Y (] - < c
17 o o 2 o
o o o n w o 25 IS) oD ] z I5]
o o opg > 8 o a o > O = %)
° & &6 23 &3 S ¢ 8§ 5 3
Chemical o & o - - i
| Lead 2 |0 0 0 0 0 0 0 0 0
Nickel 3 1 0 0 0 0 0 0 0 0
Naphthalene 1 0 0 0 0 0 0 0 0 0
Tetrachloroethene 0 0 1 1 0 0 0 2 0 4
- THMs 0 0 8 1 7 2 0 30 4
Tot.al coliforms (mc_ludlng fecal 0 0 1 1 0 0 0 0 0 0
coliform and E. coli)
Total dioxin/furans (2,3,7,8-TCDD 0 5 5 0 1 0 0 0 0 1
TEQs)
~ Number of Samples Collected - 120 10 10 6 10 10 3 3 3 4

2. Soil — The risks for soil were typically acceptable. The following grid identifies locations,
chemicals, and number of samples that had unacceptable concentrations in soil:

@ [%]
= [} © )
£ g ) OT s 5 g5 Q = 2
<C ] — = IO c = 2 Y (2] > < c
7 o o = o
o o o 0 w o 25 o oD [©] =z o
o I el > & o a o S O < O
T & & 28 34 8§ sS& 8§ 5 3
Chemical o - - -
Total dioxin/furans (2,3,7,8-TCDD 0 0 0 0 0 0 _ 0 3 1
TEQSs)
Total carcinogenic PAHs (BaP
TEQS) 0 0 0 1 1 1 - 0 1 1
Number of Samples Collected 10 12 11 6 10 10 0 10 9 1

3. Soil Gas — The risks for soil gas were typically acceptable. The following grid identifies
locations, chemicals, and number of samples that had unacceptable concentrations in soil gas:
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Chemical - - i
i Chloroform 0 0 1 0 - - - - - -
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Parco Artemide
Parco Eva
Parco Le
Ginestre
NAVFAC-
Leased Homes
Gricignano
Support Site
Capodichino
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Receiver Site
Carney Park
JFC NATO
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4. lrrigation Water — The risks for soil gas were frequently unacceptable. The following grid
identifies locations, chemicals, and number of samples that had unacceptable concentrations in
irrigation water:
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Chemical i
| Bis(2-ethylhexyl)phthalate I 1 - 0 0 - o - -
Fecal coliform -- -- 1 - 0 0 -- 0 -- -
_ Nitrate R 1 - 9 1 - 1 - -
Nitrite - - 0 - 1 0 - 0 - -
Tetrachloroethene - - 1 - 5 1 - 1 - -
THMs - - 0 . 0 1 - 1 - .
~ Total coliforms (including fecal - - 1 - 5 0 -- 1 -- -
coliform and E. coli)
Total dioxin/furans (2,3,7,8-TCDD -- -- 1 - 3 0 -- 1 -- -
TEQSs)
| Trichloroethene N 0 - 0 1 - 0 - -
Uranium -- -- 1 -- 0 0 -- 0 -- -
Zinc - - 1 - - - - - - -
Number of Samples Collected 0 0 1 0 9 1 0 2 0 0

1.6 Uncertainty Analysis

The purpose of this Uncertainty Analysis is to identify key components of the SRE report that could
significantly impact the results of the evaluation. It is important to note that only a portion of the Naples
investigation has been completed and the purpose of this Report is to evaluate existing data in spite of
known data gaps. This evaluation will be useful for planning any additional environmental sampling in
the nine study areas. The key uncertainties evaluated in this analysis are associated with:

o Representativeness of Soil, Soil gas, Tap Water, Well Water, and Ambient Air Data
o0 Biased Sampling Design — A biased sampling design was implemented in order to sample
areas within the Naples area of Campania where U.S. personnel work and live with the
highest potential of being impacted by burning of trash or dumping of chemical waste. To
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achieve this, Italian data regarding trash and chemical dump sites was consulted in order to
collect samples from these "worst-case" areas (see Figure ES-4). This is a key uncertainty
because it assumes that the Italian data used to identify the "worst-case™ areas for sampling is
accurate. In addition, no chemical-specific information was available from the Italian
Government with respect to the specific dump sites presented on Figure ES-3 so it was not
possible to prioritize sampling in areas with chemicals that are the most toxic. Consequently,
each dump site was assumed to have the same potential risk to human health, which is
probably not correct because of the heterogeneous nature of the chemical composition of
trash and because a variety of different chemicals were likely dumped at different times and
locations throughout Campania.

Single Samples — The risks presented in this SRE were based on a single-sampling event at a
specific location. A single sample only provides a "snapshot" of concentrations that are
present in soil, soil gas, and tap water. One sample may or may not be representative of the
soil, soil gas, and tap water concentrations present at this location. In addition, typical tour
lengths at Naples are between three and six years. The SRE assumed that people could be
exposed to chemicals for 30 years. Using environmental sampling results for soil, soil gas,
and tap water from a single sampling event introduces uncertainty into the evaluation because
the concentrations may not be representative of long-term conditions.

Spatial Density of Samples — Combined, the Naples study areas are approximately 395
square miles, which is a large area to evaluate. Samples were collected from areas where
U.S. military and civilian personnel and their families work and live. The large study area,
combined with the number of media to be evaluated, introduces uncertainty with regard to the
spatial density of samples for the SRE (see Figure ES-6). There may be areas where samples
have not been collected that have affected media.

Air Samples Were Collected Over a 30-Day Period — Five ambient air samples were
collected over a 30-day period (i.e., July 7, 2008 — August 8, 2008) from each of the nine
study areas (i.e., a total of 45 ambient air samples were collected). The measured
concentrations may not be representative of long-term conditions for a number of reasons.
Meteorological conditions during the sampling period might not be representative of long-
term conditions. In many cases wind speed and direction change throughout the year and a
one-time sampling event may not be representative due to the variability. Anthropogenic
sources of chemicals in ambient air (e.g., trash burning) may be emitted irregularly and
associated ambient air concentrations likely vary accordingly.

Passive Soil Gas Samples — The soil gas concentrations evaluated in this study were based
on results obtained from GORE™ Modules, which are patented, passive diffusion sorbent-
based samplers, that collect samples for VOCs, SVOCs, and pesticides. The passive soil gas
collection process measures chemical mass rather than concentration. Soil gas concentrations
were estimated by Gore using the mass of chemical detected in combination with information
obtained regarding the soil type in Naples and the Campania region. Although soil gas
concentrations were estimated using default assumptions regarding soil characteristics, the
information is not truly suitable for a robust quantitative risk assessment. The data collected
via this process can be useful for screening purposes to determine if there is a potential for
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vapor intrusion. Consequently, there is some uncertainty with regards to the risks presented
for soil gas. However, it is not possible to quantify the impact of using the passive soil gas
results in the SRE. During Phase Il of the PHE, soil gas will be collected using active, soil-
gas sampling techniques, which will provide results in units of concentration that can be used
directly in the risk assessment and are viewed by most experts in the vapor intrusion field as
the most reliable method for collecting soil gas for use in risk assessment.

e Background Concentrations

(0]

Arsenic — In Campania, background concentrations of arsenic in soil and tap water exceed
RSLs. In fact, in almost all cases the concentrations pose an unacceptable risk based on the
USN Risk-Management Criteria for this project. Since the concentrations of arsenic are
naturally occurring (Cicchella et al., 2005) and are likely associated with volcanic activity in
the region, arsenic was not included in the incremental risk calculations presented in this
report.

Background Concentrations of Chemicals in Ambient Air — Determining representative
background concentrations for chemicals in ambient air is an important step in the process of
identifying and characterizing chemical concentrations and the risks associated with those
concentrations. To accurately do this, the maximum-detected values in six U.S. cities (i.e.,
San Diego, California, Los Angeles, California, Seattle, Washington, Houston, Texas,
Medothian, Texas, and Washington DC) from 2007 U.S. Air Background Data (USEPA,
2007) were used as background concentrations. In Campania, background concentrations of
many chemicals exceeded their RSLs and many concentrations posed an unacceptable risk
based on the USN risk-management criteria for this project. However, only chemicals that
exceeded the U.S. air background data were included in the incremental risk calculations
presented in this report.

o Exposure Assumptions

(0]

30-Year Residential Exposure — The RSLs used in this assessment for evaluating all
locations (residences and work places) were based on standard USEPA 30-year residential
exposures. These RSLs are extremely conservative because the typical USN tour length is
three years. Occasionally, this can be extended to six years. Consequently, the RSLs are five
to ten times more protective as compared to actual expected exposures. The USN decided to
apply the more conservative RSLs in the SRE because in some instances DoD Teachers and
other U.S. Civil Servants remain in the Naples area of Campania for ten to 20 years or more.
Therefore, in order to be protective of the entire U.S. population, the 30-year RSLs were
used. This overestimates the risks because the vast majority of the U.S. personnel (90%) will
live in the Naples area of Campania less than six years.

e Toxicity Values

(0]

Conservative USEPA Toxicity Values — USEPA cancer and noncancer toxicity values were
used to evaluate the potential risks and noncancer hazards associated with exposure to
chemicals. The uncertainty associated with these toxicity values is addressed by
incorporating conservative assumptions and modifying factors into the cancer and noncancer
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toxicity values. The cumulative effect of these conservative assumptions used to derive
toxicity values is more conservative (i.e., health-protective) risk estimates.
e Public Water Source versus Private Well

0 There was some uncertainty with determining whether a residence received its water from
public water, a private well, or a blended system (i.e., some non-permitted [illegal wells] are
tapped into the pipes of the public water supply system). Limitations were also associated
with locating wells and water meters at residences, and some residences were sampled prior
to the public versus private well inspection. This did not impact the risk calculations but did
create uncertainty when summarizing the risks associated with public water in contrast to
private well water.

There was uncertainty in this SRE with regard to the representativeness of the analytical data, background
concentrations of chemicals, exposure assumptions, toxicity values, and well designations. In all cases
where uncertainty existed in the assessment, assumptions and inputs were selected to ensure that site risks
were not underestimated, and these uncertainties did not impact the confidence in the conclusions of the
assessment.

1.7 Risk Management/Risk Communication Actions

This section summarized key risk-management actions performed to date by CNREURAFSWA and NSA
Naples leadership in their difficult task of implementing a risk-reduction strategy. Risk management
decisions were made using the framework established by the 1997 Presidential/Congressional
Commission on Risk Assessment and Risk Management who introduced a risk-management framework
to set forth good practices for making risk-management decisions and for actively engaging stakeholders
in the process (Risk Assessment and Risk Management In Regulatory Decision-Making, Final Report,
Volume 2, 1997). This framework uses a clear six-stage process for risk management that can be scaled
according to the importance of the public health issue and includes:

1. Defining the problem and put it in context.

2. Analyzing the risks associated with the problem in context.

3. Examining options for addressing the risks.

4. Making decisions about which options to implement.

5. Taking actions to implement the decisions.

6. Conducting an evaluation of the effectiveness of the actions taken.
1

Risk Management Actions Implemented to Mitigate Risks

o CNRE requested the Secretary of the Navy (CNRE Memo for the Secretary of the Navy
Requesting Emergency and Extraordinary Expense (EEE) funds, 21 Aug 2008) to authorize the
use of EEE funds for the provision of potable water to USN personnel in homes privately leased
in the Naples and Caserta provinces of the Campania Region. The Secretary of the Navy granted
that request and NSA Naples and NEX Naples began distributing bottled water within hours of
CNRE’s receipt of the EEE funds ($144,000 or 457,143 liters).

o Directed NSA, Naples to modify economy leases to require all landlords to provide tenants with a
containerized water service. To date 135 new leases have been signed. Nine landlords with
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1.7.2

existing leases have been contacted of those, seven have agreed to provide bottled water; those
leases are in the process of renegotiation. At the current rate of consumption, bottled water is
anticipated to last through 08 April 2009. However, it is expected that the date will be extended
as consumption rates decrease due to lease amendments. Tenants are encouraged to initiate the
lease renegotiation process with the expectation that all leases will be renegotiated before the
bottled water supply is exhausted.

Directed Naval Facilities Engineering Command, Europe and Southwest Asia (NAVFAC) to
modify leases for U.S. Government quarters to require all landlords to provide tenants with a
containerized water service at all U.S. government parcos and NAVFAC-leased homes.

Directed NSA Naples to limit Housing Eligibility List to only those homes with proven, safe-
water sources through pre-screening of new leases.

Directed NSA Naples to modify economy leases to require all landlords to clean and disinfect all
supplementary drinking water systems every six months.

With the assistance of the U.S. Consulate in Naples, NMCPHC and NAVFAC, defined high-risk
areas. As a protective measure, directed that NSA Naples suspend all new leases in those areas
until further notice.

No Lease Zones (NLZs) were defined barring signing of any new leases in these areas until
additional sampling and evaluation had occurred.

2008 First “Step-Out” investigation (500 ft) was begun in response to sampling results indicating
groundwater contamination and a suspected plume of PCE.

2009 Second “Step Out” (1500 ft) sampling including ASGS in the New-Lease Suspension Zone
(NLSZ) has begun to determine the boundary of the suspected plume.

Seventeen families whose homes had unacceptable sampling results that could not be mitigated,
thus necessitating a move out, have been contacted by the EHIC. CO NSA Naples has sent an
official letter directing relocation to all 17 families concerned and NSA Housing monitors the
timeline on mandatory move-out dates. Seven of the 17 families have already relocated into
another home.

Communication

A variety of communications venues were developed to inform U.S. personnel, their families, and
the Italian Government of the results of the PHE (e.g., Community Action Group, Websites, All
Hands Emails, Panorama newspaper, town hall meetings, reports, Naval Hospital Environmental
Information Center, et cetera.)

U.S. Naval Hospital Naples, under the direction of the Director of Occupational and
Environmental Medicine, stood up an Environmental Health Information Center (EHIC), which
acts as a central point of contact for concerned personnel to either call or visit to obtain
information regarding PHE findings to date and to have their health concerns discussed. In
addition, the EHIC also makes immediate notification calls to residents whose homes were
sampled and that may have results that exceed the USN’s risk-management criteria for
notification and/or relocation.
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173

174

Stood up and chartered the Community Action Group (CAG) chaired by the NSA Executive
Officer, comprised of ombudsmen, USN leadership, and community representatives who meet
periodically to address any issues of concern regarding the PHE and the health and environmental
issues it is addressing. Minutes are generated.

Host Nation Cooperation & Coordination
Working with the U.S. Consulate in Naples, established three permanent Italian Government
Liaisons:
0 The General Director of Civil Protection: Agostino Miozzo

Mail Address: General Director, International Relations Office

Via Vitorchiano 400189 Roma
0 Assesorato alla Sanita: Assessore (Councilman): Professor Angelo Montemarano

Mail Address: Regione Campania - Assessorato alla Sanita', Centro Direzionale -

Isola C3, 80143 Napoli
0 Assesorato all'’Ambiente: Assessore (Councilman): Professor Walter Ganapini

Mail Address: Via De Gasperi, 28 - 80134 Napoli
The Naples PHE Phase | data summary for water, soil and soil gas environmental sampling, the
nine study area map, the summary of the USEPA methods that were used to analyze the samples
along with their respective method detection limits, and translated cover letter was emailed to the
three official Italian points of contact and the U.S. Consulate on 9 January 2009. Expect the Final
Phase | report, including regional air sampling, Phase | Executive Summary, SRE, conclusions
and recommendations to be completed and available for sharing in March 2009.

Enduring Processes

As a result of our proactive approach to PHE findings to date, the following enduring processes have
been, or will be, implemented to protect the health of our personnel now and into the future.

NLSZs limiting rental access to housing areas with demonstrated unacceptable levels of health
risk due to tap and ground water contamination.

Directive issued to use only “bottled water” for all ingestion purposes (drinking, food
preparation/cooking, ice-making, and brushing teeth).

Lease clause requiring landlords to provide only U.S. Army Veterinary Command approved
containerized water service.

Only homes with proven connection to the municipal water supply or with certified legal wells
(none certified to date) are available to lease through NSA Naples Housing.

Lease clauses now require landlords to clean and sanitize all water holding tanks and distribution
systems prior to new lease and every six months thereafter.

Institution of an EHIC at Naval Hospital Naples.

Data sharing process stood up with host nation public health officials.

Creation and maintenance of NSA Naples Health Awareness website — a central repository for up
to date information pertaining to the PHE.
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e Creation of a bi-lingual Environmental Protection Specialist position at U.S. Naval Hospital
Naples (in progress).

e Creation of a random tap water testing capability for long term surveillance at rental home on the
economy.

o Creation of a NSA Naples Housing Site database based on information acquired from a hand-held
Global Positioning System (GPS) that is being used to develop/support a Geographic Information
System (GIS) database (in progress)

1.7.5 Additional Risk Management Recommendations

Currently, for the USN and DoD, there is no overseas public health policy, to address health hazard
exposure and evaluation from environmental conditions (to include background conditions), such as exist
in Naples, Italy for our military and civilian personnel and their dependents.

We strongly support such an initiative and encourage the USN and DoD to accelerate the development
and implementation of this policy. This will provide an equitable standard of health surveillance and risk
reduction as applied to our personnel in the U.S., one they have come to expect. It will also provide a
framework approach to dealing with Naples-like conditions thus avoiding the problems experienced by all
USN stakeholders throughout the Naples PHE.

1751  Lack of USN and DoD Overseas Public Health Policy for Enduring Base Siting Process

Currently, for the USN and DoD, there is no overseas public health policy for siting of future or existing
enduring bases, to address health hazard exposures and evaluation from environmental conditions (to
include background conditions), such as exist in Naples, Italy for our military and civilian personnel and
their dependents.

While some environmental sampling and analysis did occur prior to relocating CNRE to Naples, no
integrated and systematic approach, or metrics, exist to evaluate significant risks or total risks such as:

Public health and environmental risks, on and off base
Crime and violence

Traffic safety

Quality of life issues

We strongly support such an initiative and encourage the USN and DoD to accelerate the development
and implementation of this policy. This will provide an equitable standard of risk management and risk
reduction as applied to our personnel in the U.S., one they have come to expect. It will also provide a
framework approach to dealing with base siting thus avoiding some the problems now experienced at
Naples.

1.8 Recommendations

The following recommendations are based on the results of the Phase | SRE:
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1. Continue to regularly inform USN personnel and the Italian Government of the results of the PHE
using multiple communication outlets (e.g., Website, All Hands email, Panorama newspaper,
town hall meetings, reports, Naval Hospital Environmental Information Center, et cetera.)

2. Require that all residences on the NSA Naples Housing List provide municipal water as the sole
tap water supply. Well water should only be allowed for tap water use in cases where: (1)
municipal water is not available and (2) the well was legally installed. All other residences
should be removed from the Housing List.

3. Implement a long-term, random tap water monitoring program for microorganisms and VVOCs for
all occupied residences on the Housing List.

4. Require regular (e.g., once every six months) inspection, cleaning, disinfection and flushing of
household water supply systems.

5. Encourage future residents to lease homes in study areas where tap water, soil, soil gas, and/or
ambient air had acceptable risks (e.g., Recommended Economy Housing Areas). Discourage or
eliminate future leasing of homes in study areas where tap water, soil, soil gas, and/or ambient air
had unacceptable risks (e.g., New Lease Suspension Zones) (see Figure ES-20).

6. Return to Phase | locations that had exceedances of RSLs for VOCs in tap water and/or soil gas
and collect sub-slab soil gas samples using Summa Canisters to determine whether or not vapor
intrusion is of concern.

7. Implement a program to track and regularly monitor the status of residences where unacceptable
risks were mitigated and, therefore, the residence is still occupied or will potentially be occupied
by U.S. personnel in the future. The USN should focus on verifying that institutional and/or
engineering controls that have been implemented (assuming that the residence has not been
remediated to acceptable risk levels) remain in place and are continuing to work as designed to
protect human health.

The following recommendations focus on sample collection and analyses for Phase Il of the PHE:

1. Collect samples from additional residences located in the study areas to improve the
spatial/geographical distribution/coverage of residences that were sampled. The number of
locations that should be sampled should be based on multiple lines of evidence including:

a. Credible data regarding the location of trash and/or chemical dump sites that has been
discovered since Phase |

b. Power analysis of the chemical results to ensure that an Alpha of 5% and Beta of 20% are
achieved for each medium in each study area

c. Spatial/geographical distribution/coverage analysis of residences to ensure that samples have
been collected adequately throughout each study area

2. Consider adding another Study Area (i.e., Study Area 10) in the area located east of Study Area 3
where additional U.S. personnel live (see Figure ES-21). Alternatively, residents in this area
could be required to relocate to one of the study areas that were evaluated in Phase | of the PHE
and had acceptable risks.

3. Discontinue collecting and analyzing tap water samples for SVOCs and Pesticides/PCBs.
SVOCs, specifically phthalates, were detected infrequently in tap water samples. Pesticides and
PCBs were not detected in any of the tap water samples.
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4. Discontinue collecting soil samples within any of the study areas except in cases where a power
analysis of the chemical results (Alpha of 5% and Beta of 20%) indicates that more samples
should be collected. Arsenic, total carcinogenic PAHs (BaP TEQs), and total dioxin/furans
(2,3,7,8-TCDD TEQs) were the only chemicals detected at concentrations exceeding their RSLs.
The concentrations of arsenic in soil are consistent with natural background. Concentrations of
total carcinogenic PAHs (BaP TEQs) and total dioxin/furans (2,3,7,8-TCDD TEQs) exceeding
RSLs, were observed in a few locations in the study areas. However, the risks associated with
these concentrations typically were acceptable and there is no spatial pattern/correlation
suggesting that these exceedances are associated with deposition resulting from burning of trash.

5. Discontinue collecting passive soil gas samples. In their place, collect sub-slab soil gas samples
using Summa Canisters at all sample locations included in Phase Il. If sub-slab soil gas samples
cannot be collected, then near-slab, shallow soil gas samples should be collected.

6. Continue the current ambient air monitoring program.
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Table ES-1: Number of Residences Sampled on the Economy Per Study Area

Study Area Number of Residences Sampled
1 21
2 8
3 5
4 3
5 32
6 13
7 8
8 38
9 2
TOTAL Residences Sampled 130
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Table ES-2: Summary of Naples Residence Risks by Study Area
Tap Tap Tap Tap Includes Soil, Soil Gas, and Tap Water Exceed
Soil | Soil Water Water Water Water Fecal or Exceed Ing.+Inh. Inh. Only
Soil | Soil | Gas | Gas | Ing.+Inh.® | Ing.+Inh.® | Inh. Only® | Inh. Only® Total Total Total Total Total MCL for Acceptable Acceptable
Site Water RSL | RSL | RSL | RSL RSL RSL RSL RSL CNCEF CCEF CNCEF CCEF Coliform any or or
ID Source CNCEF | CCEF | CNCEF | CCEF| CNCEF CCEF CNCEF CCEF | Ing.+Inh.® | Ing.+Inh.® [ inh. Only® | Inh. Only® | McL? | Chemical? | Unacceptable Unacceptable

Study Area 01
0009 [PUBLIC 0.0 0.2 - - 0.3 0.7 - - 0.4 0.9 0.0 0.2 No No Acceptable Acceptable
0045 |PUBLIC 0.1 1.0 - - 0.2 4.8 0.0 1.5 0.3 5.8 0.1 2.5 No No Acceptable Acceptable
0049 |PUBLIC 0.1 6.4 - - 0.4 0.5 - - 0.5 6.9 0.1 6.4 No No Acceptable Acceptable
0058 |PUBLIC 0.1 1.9 - - 0.3 1.2 0.0 - 0.4 3.1 0.1 1.9 No No Acceptable Acceptable
0077 |PUBLIC 0.0 0.1 -- -- 0.5 1.1 0.0 0.4 0.6 1.2 0.0 0.5 No No Acceptable Acceptable
0117 |PUBLIC 0.0 0.2 -- -- 0.1 0.7 -- -- 0.1 0.9 0.0 0.2 No No Acceptable Acceptable
0138 |PUBLIC 0.1 1.1 - - 0.4 8.5 0.0 2.0 0.4 9.5 0.1 3.1 No No Acceptable Acceptable
0170 |PUBLIC 0.0 0.1 - - 0.3 0.9 - - 0.4 1.0 0.0 0.1 No No Acceptable Acceptable
1211 |[PUBLIC 0.0 0.0 - - 0.6 5.0 0.0 1.5 0.6 5.1 0.0 1.5 No No Acceptable Acceptable
1273 |[PUBLIC 0.0 0.0 - - 0.3 5.9 0.0 1.4 0.3 5.9 0.0 1.4 No No Acceptable Acceptable
1320 [PUBLIC 0.0 0.1 - - 0.2 3.7 0.0 1.3 0.2 3.9 0.0 1.4 No No Acceptable Acceptable
1454 |[PUBLIC 0.0 0.3 -- -- 0.8 3.0 0.0 1.0 0.8 3.3 0.0 1.2 No No Acceptable Acceptable
1511 |[PUBLIC 0.0 1.5 0.2 3.5 0.1 2.1 0.0 0.8 0.3 7.1 0.2 5.8 No No Acceptable Acceptable
1516 [PUBLIC 0.0 0.1 -- -- 0.4 0.2 -- -- 0.4 0.3 0.0 0.1 No No Acceptable Acceptable
1522 [PUBLIC 0.0 0.3 -- -- 0.6 4.4 0.0 1.3 0.6 4.7 0.0 1.6 No No Acceptable Acceptable
1545 [PUBLIC 0.0 0.2 -- -- 0.2 1.8 0.0 0.6 0.3 1.9 0.0 0.7 No No Acceptable Acceptable
1547 |PUBLIC 0.0 0.1 . . 0.5 1.5 . . 0.6 1.5 0.0 0.1 No No Acceptable Acceptable
1567 [PUBLIC 0.0 0.2 - - 0.3 4.2 0.0 1.3 0.3 4.4 0.0 1.5 No No Acceptable Acceptable
0073 |PRIVATE WELL 0.0 0.0 0.0 6.7 0.1 1.5 -- -- 0.1 8.2 0.0 6.7 No No Acceptable Acceptable
1409 |[PRIVATE WELL 0.0 0.3 -- -- 0.2 2.1 0.0 0.7 0.3 2.4 0.0 1.0 No No Acceptable Acceptable
1463 |PRIVATE WELL 0.0 0.2 -- -- 0.4 5.7 0.0 1.6 0.4 5.9 0.0 1.8 No No Acceptable Acceptable
Study Area 02
1327 [PUBLIC -- -- -- -- 0.1 2.1 0.0 0.7 0.1 2.1 0.0 0.7 No No Acceptable Acceptable
1333 [PUBLIC -- -- -- -- 0.5 7.0 0.0 1.9 0.5 7.0 0.0 1.9 No No Acceptable Acceptable
1337 |[PUBLIC -- -- -- -- 1.1 5.2 0.0 1.5 1.1 5.2 0.0 1.5 No No Unacceptable Acceptable
1389 [PUBLIC -- -- -- -- 0.4 7.6 0.0 2.3 0.4 7.6 0.0 2.3 No No Acceptable Acceptable
1391 [PUBLIC -- -- -- -- 0.7 5.9 0.0 1.6 0.7 5.9 0.0 1.6 No No Acceptable Acceptable
1395 [PUBLIC -- -- -- -- 0.2 6.3 0.0 1.6 0.2 6.3 0.0 1.6 No No Acceptable Acceptable
1785 |[PUBLIC -- -- -- -- 0.4 6.8 0.0 1.9 0.4 6.8 0.0 1.9 No No Acceptable Acceptable
1795 [PUBLIC -- -- -- -- 0.5 6.2 0.0 1.6 0.5 6.2 0.0 1.6 No No Acceptable Acceptable
Study Area 03
1204 [PUBLIC 0.0 3.9 -- -- 0.2 0.1 -- -- 0.3 4.1 0.0 3.9 No No Acceptable Acceptable
1341 [PUBLIC -- -- -- -- 0.9 5.7 0.0 1.8 0.9 5.7 0.0 1.8 No No Acceptable Acceptable
1380 |PUBLIC 0.0 0.2 - -- 0.8 24.2 0.0 19.3 0.8 24.4 0.1 19.5 No No Accep'rable5 Acceptable5
1641 |PUBLIC 0.1 0.6 - - 0.3 1.3 - - 0.3 1.9 0.1 0.6 No No Acceptable Acceptable
1799 [PUBLIC -- -- -- -- 0.2 2.0 -- -- 0.2 2.0 -- -- No No Acceptable Acceptable
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Table ES-2: Summary of Naples Residence Risks by Study Area
Tap Tap Tap Tap Includes Soil, Soil Gas, and Tap Water Exceed
Soil | Soil Water Water Water Water Fecal or Exceed Ing.+Inh. Inh. Only
Soil | Soil | Gas | Gas | Ing.+Inh.® | Ing.+Inh.® | Inh. Only® | Inh. Only® Total Total Total Total Total MCL for Acceptable Acceptable
Site Water RSL | RSL | RSL | RSL RSL RSL RSL RSL CNCEF CCEF CNCEF CCEF Coliform any or or

ID Source CNCEF | CCEF | CNCEF | CCEF| CNCEF CCEF CNCEF CCEF | Ing.+Inh.® | Ing.+Inh.® [ inh. Only® | Inh. Only® | McL? | Chemical? | Unacceptable Unacceptable
Study Area 04
0774 |PUBLIC 0.0 0.2 0.0 -- 0.3 0.2 -- -- 0.4 0.3 0.1 0.2 No No Acceptable Acceptable
0777 |PUBLIC 0.1 1.1 0.0 -- 0.2 1.7 0.0 0.5 0.3 2.9 0.1 1.6 No No Acceptable Acceptable
1559 [PUBLIC 0.0 0.1 -- -- 0.2 3.4 -- -- 0.2 3.5 0.0 0.1 No No Acceptable Acceptable
Study Area 05
0901 |PUBLIC 0.0 0.4 -- -- 0.5 0.6 -- -- 0.6 1.1 0.0 0.4 No No Acceptable Acceptable
0907 |PUBLIC 0.1 2.3 0.0 -- 0.2 1.2 -- -- 0.2 3.5 0.1 2.3 No No Acceptable Acceptable
0947 |PUBLIC 0.0 0.2 -- -- 0.1 -- -- -- 0.2 0.2 0.0 0.2 No No Acceptable Acceptable
0949 |PUBLIC 0.1 0.6 0.8 555.0 0.1 1.2 -- -- 1.0 556.8 0.9 555.6 No No Unacceptable Unacceptable
0950 |PUBLIC 0.0 0.0 -- -- 0.1 3.1 0.0 1.2 0.2 3.1 0.0 1.2 No No Acceptable Acceptable
0964 |PUBLIC 0.1 4.4 -- -- 0.8 1.0 0.0 -- 1.0 5.3 0.1 4.4 No No Acceptable Acceptable
0967 |PUBLIC 0.1 0.6 -- -- 0.3 4.6 -- -- 0.4 5.2 0.1 0.6 No No Acceptable Acceptable
0984 |PUBLIC 0.0 0.3 -- -- 0.1 1.4 -- -- 0.2 1.7 0.0 0.3 No No Acceptable Acceptable
0989 |PUBLIC 0.0 0.2 -- -- 0.1 2.1 0.0 0.5 0.1 2.2 0.0 0.7 No No Acceptable Acceptable
1008 |[PUBLIC 0.0 0.1 -- -- 0.4 1.3 -- -- 0.4 14 0.0 0.1 No No Acceptable Acceptable
1010 [PUBLIC 0.0 0.1 -- -- 0.3 14 -- -- 0.4 1.6 0.0 0.1 No No Acceptable Acceptable
1013 [PUBLIC 0.0 0.1 0.0 -- 0.2 2.1 0.0 0.8 0.2 2.1 0.0 0.8 No No Acceptable Acceptable
1016 [PUBLIC 0.0 0.2 -- -- 0.1 0.8 -- -- 0.2 1.0 0.0 0.2 No No Acceptable Acceptable
1023 [PUBLIC 0.0 0.3 -- -- 0.1 2.0 0.0 0.7 0.1 2.3 0.0 1.0 No No Acceptable Acceptable
1050 [PUBLIC 0.0 0.0 0.0 -- 0.5 1.7 0.0 0.5 0.5 1.7 0.0 0.5 No No Acceptable Acceptable
1053 [PUBLIC 0.0 0.2 -- -- 0.2 1.8 0.0 0.6 0.3 2.0 0.0 0.8 No No Acceptable Acceptable
1059 [PUBLIC 0.0 0.1 0.0 1.7 0.1 1.2 0.0 0.1 0.2 3.0 0.0 1.9 No No Acceptable Acceptable
1074 |[PUBLIC 0.0 0.0 -- -- 0.2 1.0 -- -- 0.2 1.0 0.0 0.0 No No Acceptable Acceptable
1115 [PUBLIC 0.0 0.0 -- -- 0.1 0.8 0.0 -- 0.1 0.8 0.0 0.0 No No Acceptable Acceptable
1130 [PUBLIC 0.0 0.2 0.0 -- 0.5 2.0 0.0 0.7 0.5 2.2 0.1 0.8 No No Acceptable Acceptable
1151 |[PUBLIC 0.0 0.1 0.5 460.7 0.2 2.2 -- -- 0.7 463.1 0.5 460.8 No No Unacceptable Unacceptable
1157 |[PUBLIC 0.0 3.5 0.0 8.9 0.5 1.7 0.0 0.7 0.5 14.1 0.0 13.0 No No Unacceptable Unacceptable
1168 |[PUBLIC 0.0 0.2 -- -- 0.1 0.4 -- -- 0.1 0.6 0.0 0.2 No No Acceptable Acceptable
1688 |[PUBLIC 0.1 41.1 -- -- 0.1 1.5 -- -- 0.1 42.7 0.1 41.1 No No Unacceptable Unacceptable
1692 |[PUBLIC 0.0 0.1 -- -- 0.4 1.8 0.0 0.5 0.4 1.9 0.0 0.6 Yes No Unacceptable Unacceptable
1800 |[PUBLIC 0.0 10.5 -- -- 0.3 0.6 0.0 0.4 0.3 11.1 0.0 10.9 Yes No Unacceptable Unacceptable
0897 |PRIVATE WELL 0.0 0.0 0.0 7.9 0.5 5.8 -- - 0.5 13.7 0.0 7.9 Yes No Unacceptable Unacceptable
0921 |PRIVATE WELL 0.1 1.5 -- -- 0.1 0.6 -- -- 0.2 2.0 0.1 15 No No Acceptable Acceptable
0973 |PRIVATE WELL 0.0 0.0 -- -- 1.2 0.7 0.0 0.6 1.3 0.7 0.0 0.7 Yes No Unacceptable Unacceptable
0974 |PRIVATE WELL 0.1 0.2 0.0 6.3 0.5 1.4 0.0 0.6 0.6 7.9 0.1 7.1 No Yes Unacceptable Acceptable
1713 |[PRIVATE WELL 0.0 0.0 -- -- 0.3 2.6 -- -- 0.3 2.6 0.0 0.0 No No Acceptable Acceptable
1767 |PRIVATE WELL 0.1 0.0 -- -- 1.6 127.3 0.0 17.6 1.6 127.3 0.1 17.6 Yes Yes Unacceptable Unacceptable
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Table ES-2: Summary of Naples Residence Risks by Study Area
Tap Tap Tap Tap Includes Soil, Soil Gas, and Tap Water Exceed
Soil | Soil Water Water Water Water Fecal or Exceed Ing.+Inh. Inh. Only
Soil | Soil | Gas | Gas | Ing.+Inh.® | Ing.+Inh.® | Inh. Only® | Inh. Only® Total Total Total Total Total MCL for Acceptable Acceptable
Site Water RSL | RSL | RSL | RSL RSL RSL RSL RSL CNCEF CCEF CNCEF CCEF Coliform any or or

ID Source CNCEF | CCEF | CNCEF | CCEF| CNCEF CCEF CNCEF CCEF | Ing.+Inh.® | Ing.+Inh.® [ inh. Only® | Inh. Only® | McL? | Chemical? | Unacceptable Unacceptable
Study Area 06
0197 |PUBLIC -- -- -- -- 0.6 0.3 -- -- 0.6 0.3 -- -- No No Acceptable Acceptable
0199 |PUBLIC 0.0 0.1 0.0 6.3 0.5 3.7 -- -- 0.5 10.1 0.0 6.4 No No Unacceptable Acceptable
0806 |PUBLIC -- -- -- -- 0.2 1.7 0.0 -- 0.2 1.7 0.0 -- No No Acceptable Acceptable
0831 |PUBLIC 0.0 0.0 1.3 877.7 0.6 2.3 0.0 0.2 1.9 880.0 1.3 877.9 No No Unacceptable Unacceptable
0844 |PUBLIC 0.1 0.4 -- -- 0.2 2.2 -- -- 0.3 2.6 0.1 0.4 No No Acceptable Acceptable
0851 |PUBLIC -- -- -- -- 0.5 2.1 -- -- 0.5 2.1 -- -- No No Acceptable Acceptable
1202 [PUBLIC 0.0 0.2 0.0 0.6 0.4 0.8 -- -- 0.5 1.6 0.0 0.9 No No Acceptable Acceptable
1361 |[PUBLIC 0.0 0.0 0.0 0.9 1.6 2.1 -- -- 1.6 3.0 0.0 0.9 No Yes Unacceptable Acceptable
1365 |[PUBLIC -- - -- -- 1.0 0.0 -- - 1.0 0.0 -- -- Yes Yes Unacceptable Unacceptable
1661 [PUBLIC 0.1 4.1 -- -- 0.3 1.0 -- -- 0.4 5.1 0.1 4.1 No No Acceptable Acceptable
1665 |[PUBLIC -- -- -- -- 0.4 2.2 -- -- 0.4 2.2 -- -- No No Acceptable Acceptable
1797 [PUBLIC 0.1 1.2 -- -- 0.2 2.7 -- -- 0.3 3.8 0.1 1.2 No No Acceptable Acceptable
0548 |PRIVATE WELL 0.0 0.2 0.0 0.2 1.0 23.8 0.0 14.4 1.1 24.2 0.1 14.7 Yes Yes Unacceptable Unacceptable
Study Area 07
0111 |PUBLIC 0.0 2.2 -- -- 0.7 29.0 0.0 3.8 0.7 31.3 0.1 6.0 No No Unacceptable Acceptable
0659 |PUBLIC -- -- -- -- 0.9 1.8 -- -- 0.9 1.8 -- -- No No Acceptable Acceptable
1369 [PUBLIC 0.0 0.1 -- -- 0.6 0.1 -- -- 0.6 0.2 0.0 0.1 No No Acceptable Acceptable
1637 [PUBLIC 0.3 3.6 -- -- 0.1 3.0 0.0 0.7 0.4 6.6 0.3 4.3 No No Acceptable Acceptable
1675 |[PUBLIC 0.0 0.0 0.0 1.4 1.0 2.2 0.0 0.3 1.0 3.7 0.0 1.8 Yes Yes Unacceptable Unacceptable
1732 |[PUBLIC 0.0 0.1 -- -- 0.3 1.2 -- -- 0.3 1.3 0.0 0.1 No No Acceptable Acceptable
1634 |PRIVATE WELL 0.0 0.1 -- -- 2.5 24.1 0.0 3.3 2.6 24.1 0.0 3.4 Yes Yes Unacceptable Unacceptable
1744 |PRIVATE WELL 0.0 0.3 - - 0.9 61.8 0.0 9.0 1.0 62.1 0.1 9.3 Yes Yes Unacceptable Unacceptable
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Table ES-2: Summary of Naples Residence Risks by Study Area
Tap Tap Tap Tap Includes Soil, Soil Gas, and Tap Water Exceed
Soil | Soil Water Water Water Water Fecal or Exceed Ing.+Inh. Inh. Only
Soil | Soil | Gas | Gas | Ing.+Inh.® | Ing.+Inh.® | Inh. Only® | Inh. Only® Total Total Total Total Total MCL for Acceptable Acceptable
Site Water RSL | RSL | RSL | RSL RSL RSL RSL RSL CNCEF CCEF CNCEF CCEF Coliform any or or
ID Source CNCEF | CCEF | CNCEF | CCEF| CNCEF CCEF CNCEF CCEF | Ing.+Inh.® | Ing.+Inh.® [ inh. Only® | Inh. Only® | McL? | Chemical? | Unacceptable Unacceptable
Study Area 08
0193 |PUBLIC -- -- -- -- 5.1 0.8 -- -- 5.1 0.8 -- -- No No Unacceptable Acceptable
0346 |PUBLIC 0.0 0.1 0.0 -- 1.6 28.6 0.0 4.0 1.7 28.7 0.1 4.1 Yes No Unacceptable Unacceptable
0380 |[PUBLIC 0.1 0.1 -- -- 0.2 1.8 -- -- 0.2 1.9 0.1 0.1 No No Acceptable Acceptable
0491 |[PUBLIC 0.0 0.1 -- -- 0.3 2.7 -- -- 0.4 2.9 0.0 0.1 No No Acceptable Acceptable
0497 |PUBLIC 0.1 0.3 -- -- 0.2 0.3 -- -- 0.2 0.6 0.1 0.3 No No Acceptable Acceptable
0501 |PUBLIC 0.0 0.2 -- -- 0.2 2.3 -- -- 0.2 2.5 0.0 0.2 No No Acceptable Acceptable
0504 |PUBLIC 0.0 0.1 -- -- 0.3 1.9 -- -- 0.3 2.0 0.0 0.1 No No Acceptable Acceptable
0516 |PUBLIC 0.1 0.6 -- -- 0.4 0.5 -- -- 0.5 1.1 0.1 0.6 No Yes Unacceptable Acceptable
0529 |PUBLIC 0.1 0.7 -- -- 0.7 -- -- -- 0.8 0.7 0.1 0.7 No No Acceptable Acceptable
1591 [PUBLIC 0.0 0.2 -- 0.1 0.4 1.8 -- -- 0.5 2.0 0.0 0.2 No No Acceptable Acceptable
1607 |[PUBLIC 0.1 0.5 -- -- 0.7 5.9 0.0 0.5 0.8 6.4 0.1 1.0 Yes No Unacceptable Unacceptable
1628 [PUBLIC 0.1 0.1 -- -- 0.2 2.8 -- -- 0.3 2.9 0.1 0.1 No No Acceptable Acceptable
1738 [PUBLIC 0.0 0.1 0.0 0.5 0.3 1.3 -- -- 0.3 1.9 0.0 0.6 No No Acceptable Acceptable
1798 |[PUBLIC 0.0 0.1 -- -- 0.8 1.0 0.0 0.7 0.9 1.1 0.0 0.7 Yes Yes Unacceptable Unacceptable
0214 |PRIVATE WELL 0.1 0.1 -- -- 0.8 13.6 0.0 1.5 0.9 13.7 0.1 1.6 Yes Yes Unacceptable Unacceptable
0217 |PRIVATE WELL 0.1 0.1 -- -- 0.5 7.6 0.0 0.9 0.5 7.7 0.1 1.1 Yes Yes Unacceptable Unacceptable
0238 |PRIVATE WELL 0.1 0.1 0.0 28.3 0.4 2.8 0.0 0.4 0.5 31.2 0.1 28.8 Yes Yes Unacceptable Unacceptable
0263 |PRIVATE WELL 0.0 0.0 -- -- 0.5 4.4 0.0 0.6 0.5 4.4 0.0 0.6 Yes Yes Unacceptable Unacceptable
0271 |PRIVATE WELL 0.1 1.0 -- -- 0.6 9.9 0.0 1.1 0.7 10.9 0.1 2.1 Yes Yes Unacceptable Unacceptable
0283 |PRIVATE WELL 0.1 0.1 -- -- 1.9 10.4 0.0 1.4 2.0 10.4 0.1 1.4 Yes Yes Unacceptable Unacceptable
0309 |PRIVATE WELL 0.1 0.2 0.0 3.9 1.4 457.3 0.1 62.4 1.5 461.4 0.2 66.6 Yes Yes Unacceptable Unacceptable
0333 |PRIVATE WELL 0.1 0.2 -- -- 0.7 273.8 0.1 37.1 0.8 274.0 0.1 37.2 Yes Yes Unacceptable Unacceptable
0383 |PRIVATE WELL 0.0 0.1 -- -- 0.6 29.6 0.0 4.1 0.6 29.6 0.0 4.2 Yes Yes Unacceptable Unacceptable
0395 |PRIVATE WELL 0.0 0.0 0.0 0.8 0.6 201.9 0.0 27.4 0.6 202.7 0.1 28.2 No Yes Unacceptable Unacceptable
0402 |PRIVATE WELL -- -- -- -- 0.8 2.5 -- -- 0.8 2.5 -- -- No No Acceptable Acceptable
0434 |PRIVATE WELL 0.1 0.0 -- -- 2.3 107.7 0.0 13.6 2.4 107.7 0.1 13.7 Yes Yes Unacceptable Unacceptable
0440 |PRIVATE WELL 0.1 0.1 -- -- 0.5 8.8 0.0 1.2 0.6 8.9 0.1 1.3 Yes Yes Unacceptable Unacceptable
0457 |PRIVATE WELL 0.0 0.0 -- -- 0.7 0.7 -- -- 0.7 0.7 0.0 0.0 Yes Yes Unacceptable Unacceptable
0499 |PRIVATE WELL 0.0 0.1 -- -- 0.7 3.9 0.0 0.6 0.7 4.1 0.0 0.8 Yes Yes Unacceptable Unacceptable
0517 |PRIVATE WELL 0.0 0.0 -- -- 2.1 -- -- -- 2.1 0.0 0.0 0.0 Yes Yes Unacceptable Unacceptable
0539 |PRIVATE WELL 0.0 0.0 -- -- 0.9 -- -- -- 0.9 0.0 0.0 0.0 Yes Yes Unacceptable Unacceptable
0547 |PRIVATE WELL 0.1 0.1 -- -- 0.5 5.3 0.0 0.6 0.6 5.4 0.1 0.7 Yes Yes Unacceptable Unacceptable
1602 |[PRIVATE WELL 0.1 0.7 -- -- 0.4 0.0 -- -- 0.5 0.8 0.1 0.7 Yes Yes Unacceptable Unacceptable
1606 |[PRIVATE WELL 0.0 0.1 -- -- 1.8 64.4 0.0 9.2 1.8 64.4 0.1 9.3 Yes Yes Unacceptable Unacceptable
1608 |[PRIVATE WELL 0.1 0.2 -- -- 0.8 14.9 0.0 2.1 0.8 15.1 0.1 2.3 Yes Yes Unacceptable Unacceptable
1614 |[PRIVATE WELL 0.1 0.4 0.0 2.9 0.6 31.1 0.0 4.8 0.7 34.4 0.1 8.1 Yes Yes Unacceptable Unacceptable
1735 |PRIVATE WELL 0.0 0.1 -- - 0.6 79.9 0.0 11.6 0.7 80.0 0.1 11.7 Yes Yes Unacceptable Unacceptable
ILLA [PRIVATE WELL 0.1 0.1 0.0 5.2 0.8 5.6 0.0 0.8 0.8 10.9 0.1 6.1 Yes Yes Unacceptable Unacceptable
Naples, Italy - Public Health Evaluation
Volume II: Phase | Screening Risk Evaluation
March 2009 Page 4 of 5




Table ES-2: Summary of Naples Residence Risks by Study Area
Tap Tap Tap Tap Includes Soil, Soil Gas, and Tap Water Exceed
Soil | Soil Water Water Water Water Fecal or Exceed Ing.+Inh. Inh. Only
Soil | Soil | Gas | Gas | Ing.+Inh.® | Ing.+Inh.® | Inh. Only® | Inh. Only® Total Total Total Total Total MCL for Acceptable Acceptable

Site Water RSL | RSL [ RSL | RsL RSL RSL RSL RSL CNCEF CCEF CNCEF CCEF Coliform any or or

ID Source CNCEF | CCEF | CNCEF | CCEF| CNCEF CCEF CNCEF CCEF | Ing.+Inh.® | Ing.+Inh.® [ inh. Only® | Inh. Only® | McL? | Chemical? | Unacceptable Unacceptable
Study Area 09
0549 |PUBLIC -- -- -- -- 0.5 0.0 -- -- 0.5 0.0 -- -- No No Acceptable Acceptable
1589 |PUBLIC 00 | 01| o0 1.8 0.3 3.2 0.0 0.5 0.3 5.0 0.0 2.3 No No Acceptable Acceptable
Note:

CCEF = Cumulative Cancer Exceedance Factor CNCEF = Cumulative Noncancer Exceedance Factor Inh. = Inhalation Ing. = Ingestion RSL = USEPA Regional risk-based screening level MCL = USEPA Maximum Contaminant Limit

0.0 = Value is less than 0.1.
-- = Value is zero or samples were not collected for that medium.

1ing.+Inh. exposure scenario for residences assuming that tap water IS used for drinking, cooking, brushing teeth, and making ice.

2Inh. Only exposure scenario for residences assuming that tap water IS NOT used for drinking, cooking, brushing teeth, and making ice.

3Ing.+Inh. exposure scenario for residences (Total Cumalative Exceedance Factor-Based on Sail, Soil Gas, and Tap Water) assuming that tap water IS used for drinking, cooking, brushing teeth, and making ice.

“Inh. Only exposure scenario for residences (Total Cumalative Exceedance Factor-Based on Soil, Soil Gas, and Tap Water) assuming that tap water IS NOT used for drinking, cooking, brushing teeth, and making ice.

Residences that meet the unacceptable criteria for Ing.+Inh. or Inh. Only are shaded and bold.

SLocation #1380, had chloroform detected in tap water at a concentration that resulted in a CEF greater than 10 (i.e., an unacceptable risk). However, USN policy for this project is to evaluate the risks of trihalomethanes (THMs) (i.e., bromodichloromethane, chloroform, bromoform, and

dibromochloromethane) using the THM MCL rather than individual RSLs. The tap water concentration of THMs is less than the THMs MCL, therefore the risk at this location is considered acceptable.
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Primary Transport Secondary Transport Exposure Exposure Route Complete Exposure Pathway? Notes
Sources Mechanism Sources Mechanism Medium U.S. Residents U.S. Workers
Ambient Particulates
mpien . .
. Wind Inhalation Yes Yes
Air
Vapors
Burning
Garbage
Ingestion Yes Yes
Wind Soil
Point and Dermal Contact Yes Yes
Non-point Deposition Fruits, Vegetables,
Combustion Bio-Uptake Meat,and Dty Ingestion Yes (see note) Yes (see note) Bl o oo i
Sources Products
—P—> i . ; .
Soil Wind Particulates Inhalation Yes Yes
Volatilization Indoor Air Vapors Inhalation Yes Yes
y
Ingestion Yes (see note) No
Leaching
Dermal Contact Yes (see note) No These pathways are not being quantitatively evaluated in the Phase |
SRE. However, depending on the results of the Phase | evaluation, they
Eros'on R nOf’f L Surface Water may be included in the Phase 1| Comprehensive Risk Assessment.
i u u
' Ingestion of Biota
Erosion —- io-
Legally and Impacted by Bio Yes (see note) No
Hleaall Uptake of
gally — Contaminants
Dumped Deposition
Chemical Groundwater Volatilization from
- Groundwater
Waste Leaching
Ingestion Yes Yes
o Groundwater Flow Tap Water
Municipa Inhalation Yes (see note) Yes (see note) T -y gt o
ater
Water Lines This pathway is not being quantitatively evaluated in the Phase | SRE.
Dermal Contact Yes (See nOte) Yes (See nOte) However, it will be included in the Phase 11 Comprehensive Risk
Assessment.
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: Air Sampling Locations (Gov't Sites)
o Trash or Potential Hazardous Waste Sites
Study Area Boundary (1-9)

[=JComune Borders (Campania)
Public Tap Water USMCL Exceedance
@ Tap Water Concentration > USMCL
Public Tap Water Noncancer RSL Exceedance
@ CNCEF >1
Public Tap Water Cancer RSL Exceedance
° @ 1<CCEF<=10

@ CCEF>10

Public Tap Water without Exceedance

@ CCEF or CNCEF <= 1 or Concentration < USMCL
Private Tap Water USMCL Exceedance
Tap Water Concentration > USMCL
Private Tap Water Noncancer RSL Exceedance
CNCEF > 1
Private Tap Water Cancer RSL Exceedance
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CCEF > 10
Private Tap Water without Exceedance
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Note:

-CCEF = Cumulative Cancer Exceedance
Factor

-CNCEF = Cumulative Noncancer
Exceedance Factor

-RSL = United States Environmental
Protection Agency's Residential Regional
Screening Level

-Cumulative exceedance factors are

calculated assuming exposure via

inhalation and ingestion.

-USMCL = United States Maximum

Contaminant Level

-USMCL exceedances apply to all chemicals

for the ingestion and inhalation exposure

scenario.

-Private tap water refers to the residence

having a private well as a water source for

tap water.

-Some residence locations may appear as

a single location due to the proximity

of the residences.
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I Air Sampling Locations (Gov't Sites)
° Trash or Potential Hazardous Waste Sites
Study Area Boundary (1-9)
[ZJComune Borders (Campania)
Public Tap Water USMCL Exceedance
@ Tap Water Concentration > USMCL
Public Tap Water Noncancer RSL Exceedance
@ CNCEF <=1
Public Tap Water Cancer RSL Exceedance
@ 1<CCEF<=10
@ CCEF>10
Public Tap Water without Exceedance
@ CCEF or CNCEF <= 1 or Concentration < USMCL
Private Tap Water USMCL Exceedance
Tap Water Concentration > USMCL
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CCEF > 10
Private Tap Water without Exceedance
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Note:

-CCEF = Cumulative Cancer Exceedance
Factor

-CNCEF = Cumulative Noncancer
Exceedance Factor

-RSL = United States Environmental
Protection Agency's Residential Regional
Screening Level

-Cumulative exceedance factors are
calculated assuming exposure via
inhalation only.

-USMCL = United States Maximum
Contaminant Level

-USMCL exceedances only apply to fecal
and total coliforms (including fecal coliform
and e. coli) for the inhalation-only exposure
scenario.

-Private tap water refers to the residence
having a private well as a water source for
tap water.

-Some residence locations may appear as
a single location due to the proximity

of the residences.
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I Air Sampling Locations (Gov't Sites)
R o Trash or Potential Hazardous Waste Sites
Study Area Boundary (1-9)
[CJComune Borders (Campania)
Residence is Unacceptable
@ Tap Water Concentration > USMCL
@ Total CNCEF > 1
@ Total CCEF > 10
Residence is Acceptable
© 1< Total CCEF <= 10
@ Total CCEF or Total CNCEF <=1
or Concentration < USMCL
Note:

R -CCEF = Cumulative Cancer Exceedance
Factor

° Exceedance Factor

-The total cumulative inhalation
exceedance factors are calculated
assuming exposure via soil, soil gas, and
tap water (inhalation-only) for both public
water and private well sources.

-USMCL = United States Maximum
Contaminant Level

-USMCL exceedances only apply to fecal
and total coliforms (including fecal coliform
and e. coli) for the inhalation-only exposure
scenario.

-Figure does not include ambient air
exposure.

-Some residence locations may appear as
a single location due to the proximity
of the residences.
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I Air Sampling Locations (Gov't Sites)

o Trash or Potential Hazardous Waste Sites

Study Area Boundary (1-9)

[CJComune Borders (Campania)
Public Tap Water USMCL Exceedance

@ Tap Water Concentration > USMCL
Public Tap Water Noncancer RSL Exceedance
@ NCEF > 1
° Public Tap Water Cancer RSL Exceedance
© 1<CEF<=10

@ CEF > 10
Public Tap Water without Exceedance
. @ CEF or NCEF <= 1 or Concentration < USMCL
© Non-Detect
Private Tap Water USMCL Exceedance
Tap Water Concentration > USMCL
Private Tap Water Noncancer RSL Exceedance
! NCEF > 1

Private Tap Water Cancer RSL Exceedance
0 1<CEF<=10

CEF > 10
Private Tap Water without Exceedance

CEF or NCEF <=1 or Concentration < USMCL
[ Non-Detect

Note:

o -CEF = Cancer Exceedance Factor
-NCEF = Noncancer Exceedance
Factor

-RSL = United States Environmental
Protection Agency's Residential Regional
Screening Level

-USMCL = United States Maximum
Contaminant Level

-Exceedance factors are calculated
assuming exposure via ingestion and
inhalation.

-Private tap water refers to the residence
having a private well as a water source for
tap water.

-Some residence locations may appear as
a single location due to the proximity

of the residences.
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SECTION 1— INTRODUCTION

For more than a decade, the Campania region of Italy has experienced numerous challenges associated
with trash collection, uncontrolled, open burning of uncollected trash, and widespread dumping of waste,
including chemical and other potentially hazardous waste. Uncontrolled, open burning of uncollected
trash is cyclical and typically peaks in late spring and summer. In response to health concerns expressed
by the United States Navy (USN) and their civilian personnel and families, the Commander Navy Region
Europe, Africa, Southwest Asia (CNREURAFSWA) contacted the Navy Bureau of Medicine and Surgery
(BUMED) and requested that the USN and Marine Corps Public Health Center (NMCPHC) conduct a
comprehensive Public Health Evaluation (PHE). Because a comprehensive PHE will take over one year
to complete, the USN has implemented a phased approach for this study. The first phase of this study
entails an Environmental Testing Support Assessment, which includes a screening risk evaluation of air,
tap water, soil, and soil gas data.

This report documents the findings of a screening risk evaluation (SRE). The purpose of the SRE is to
determine whether or not there are any potential health impacts associated with exposure to surface soil,
indoor air, tap water', and ambient (outdoor) air USN personnel (active duty, civilians, and their families),
residing in the Naples area of Campania. This SRE was conducted in accordance with U.S.
Environmental Protection Agency (USEPA) Risk Assessment Guidance. It is consistent, where
appropriate, with the Naples, Italy Environmental Testing Support Assessment (ETSA) Work Plan (Tetra
Tech, 2008a).

The results of this SRE will be used to determine:

o Whether or not exposure to surface soil, indoor air, tap water, and ambient air poses an
unacceptable risk to USN personnel, based on USEPA and USN risk assessment guidelines;

o |f additional investigations are necessary to ensure the safety and well being of USN personnel
residing in Campania; and

o Data quality objectives and the scope of such investigations (e.g., number and locations of sample
collection, analytical methods that should be pursued, et cetera).

This report utilizes information presented in several documents including:

e Phase | ETSA Report: Volume 1 (Tetra Tech, 2009);

o ETSA Work Plan (Tetra Tech, 2008a);

o ETSA Field Sampling Plan (Tetra Tech, 2008b); and

e Quality Assurance Project Plan (QAPP) (Tetra Tech, 2008c).

! Tap water refers to public water, private wells, and blended water sources. Blended water refers to non-permitted
(illegal wells) that are connected to the public water supply system, resulting in blended public water and well water.

March 2009 Volume II: Phase | Screening Risk Evaluation
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1.1 Site Location and Setting

The Campania region is located in southwestern Italy and is divided into five provinces: Napoli (Naples),
Benevento, Avellino, Caserta and Salerno (see Figure 1-1 and Figure 1-2). The region has a population of
approximately 5.8 million people, making it the second-most-populous region of Italy. Naples is the
capital city of Campania and of the province of Naples, and it is over 2,800 years old. The population of
Naples proper is approximately one million people.

Campania enjoys a typical Mediterranean climate with mild, wet winters and warm to hot, dry summers.
The average low and high temperatures are 52 and 68 degrees Fahrenheit, respectively. The average
annual rainfall is 37 inches.

The total area of Campania covers approximately 5,250 square miles. Fifty-one percent of the total area
of Campania is hilly, 34% is mountainous and the remaining 15% is made up of plains, which are found
to the north in the provinces of Caserta and Benevento. Historically, this region has had significant
volcanic actively. Mount Vesuvius is located approximately six miles east of Naples and the Phlegraean
Fields, sitting on the coast by the Gulf of Naples.

Based on topography it can be reasonably inferred that groundwater flows towards the west-southwest. In
addition, multiple shallow wells have been illegally installed throughout the region to augment water
pressure for household water especially in the summer when the city water pressure is low. This is a
significant issue because shallow water supplies are particularly susceptible to chemical and
bacteriological contamination.

1.2 Study Areas

This SRE focused on the Naples area of Campania where USN personnel work and live. Since the
geographical area being investigated was very large, the region was segregated into nine geographical
study areas with a focus on identifying "clusters" of residential properties located near known or
suspected waste sites (Figure 1-3). In other words, the SRE focused on the Naples area of Campania
where the potential for detecting chemicals, based on Italian data regarding trash and chemical dump
sites, was greatest. The nine study areas are listed below along with the U.S. government-related facilities
that are located within the study area, and the approximate size of the study area in square miles.
Combined, the study areas comprise approximately 395 square miles:

e Study Area 1 — Joint Forces Command (JFC) North Atlantic Treaty Organization (NATO) Site
(approximately 30 square miles)

e Study Area 2 — U.S. Consulate (approximately 15 square miles)

e Study Area 3 — Capodichino (approximately 95 square miles)

e Study Area 4 — Carney Park (approximately 30 square miles) (Carney Park is located within
Study Area 1 but was used to evaluate Study Area 4)

e Study Area 5 — Lago Patria Receiver Site/Parco Artemide (approximately 80 square miles)

e Study Area 6 — Gricignano Support Site (approximately 45 square miles)

March 2009 Volume II: Phase | Screening Risk Evaluation
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e Study Area 7 — Parco Eva (USN-Leased Parco) (approximately 20 square miles)
e Study Area 8 — Villa (Home leased by the USN for the PHE) (approximately 30 square miles)
e Study Area 9 — Parco Le Ginestre (USN-Leased Parco) (approximately 50 square miles)

1.3 Overview of the Screening Risk Evaluation Process

Risk assessment is an established scientific approach to evaluate the potential for impacts to human health
and the environment associated with exposure to chemicals in contaminated media (e.g., soil, water, air).
Risk assessment is a management decision tool, and does not provide absolute statements about health
and environmental impacts, and typically focuses on chemicals and exposure pathways directly related to
a site. These assessments do not address risks from other sources of exposure (e.g., dietary exposures), or
risks from other chemicals that are not associated with the site under evaluation. Risk managers use the
results of risk assessments to assist in determining if a site, or a portion thereof, requires further
investigation or action (e.g., mitigation, remediation, et cetera). In an SRE, risk-based screening levels
are developed for chemicals by considering land use, exposed populations, exposure pathways, and
toxicity information based on prescribed noncancer and cancer risk goals. SREs are typically comprised
of the following three tasks:

1. Data Evaluation, Reduction, and Screening. This task identifies chemicals from analytical data
obtained from the field-sampling program. Chemicals detected in at least one sample during the
field investigation are identified for further evaluation in the SRE.

2. Conceptual Site Model and Identification of Risk-Based Screening Levels. This task identifies a
chemical concentration (i.e., screening level) that is protective of human health. Noncarcinogenic
chemical concentrations are established at levels that do not cause illness in humans.
Carcinogenic chemical concentrations are established at levels that do not cause exceedances of
the allowable level of excess cancer risk (i.e., indicated by an exceedance factor greater than one)
(established following USEPA and USN Risk Assessment Guidance) in humans.

3. Risk Evaluation: Comparison of Site Media Concentrations to Risk-Based Screening Levels.
This task compares the site media concentrations identified and summarized in Task 1 with the
risk-based screening levels identified in Task 2. Consistent with USEPA risk assessment
guidance, the results of an SRE may be expressed as exceedances of the risk-based screening
levels.

1.4 Report Organization
This report is organized as follows:

e Section 2.0 — Data Evaluation, Reduction, and Screening

e Section 3.0 — Conceptual Site Model and Identification of Risk-Based Screening Levels

e Section 4.0 — Risk Evaluation: Comparison of Site Media Concentrations to Risk-Based
Screening Levels

e Section 5.0 — Conclusions/Recommendations

March 2009 Volume II: Phase | Screening Risk Evaluation
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Tables and figures are presented in separate sections following the text and prior to the appendices.
Chapters in this report are supplemented by appendices that provide supporting documentation of items
discussed in the text.
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SECTION 2 — DATA EVALUATION, REDUCTION, AND SCREENING

This section identifies chemicals detected in surface soil, indoor air (via shallow soil gas), tap water, and
ambient air that were further evaluated in the SRE.

2.1 Sources of Data

The objective of the environmental sampling performed in Phase | was to measure the concentrations of
chemicals in surface soil, indoor air (via shallow soil gas), tap water, and ambient air which may be
attributable to (1) the random burning of trash and/or (2) dumping of chemical waste. Consequently, a
comprehensive, multi-media sampling program was instituted in May 2008 to provide an initial indication
of the nature and extent of contamination in surface soil, shallow soil gas, tap water, and ambient air in
the nine selected study areas within Campania.

A biased sampling design was implemented in order to sample areas within the Naples area of Campania
where USN personnel work and live with the highest potential of being impacted by burning of trash or
dumping of chemical waste. To achieve this, Italian data regarding trash and chemical dump sites were
reviewed in order to collect samples from these "worst-case" areas (see Figure 2-1). Detailed information
regarding the sampling objectives, sampling methodologies, analytical methods, quality assurance/quality
control procedures, are documented in the:

o ETSA Work Plan (Tetra Tech, 2008a);
e ETSA Field Sampling Plan (Tetra Tech, 2008b); and
e QAPP (Tetra Tech, 2008c).

The analytical data for all media are presented in the Phase | ETSA Report: Volume 1 (Tetra Tech, 2009).
In general samples were analyzed for:

e Dioxins/Furans

¢ Semi-Volatile Organic Compounds (SVOCs)

e Volatile Organic Compounds (VOCs)

e Pesticides and Polychlorinated Bi-phenyls (PCBs)

¢ Inorganics

e Bacteriological Parameters (tap water samples only)

o Radiological Parameters (tap water samples only)

o Aldehydes and Ketones (air samples only)

e Nitrates (tap water samples only)

e Particulate Matter less than 10 microns in diameter (PMyo), PM;, metals, carbon monoxide (CO),
mercury vapor, oxides of nitrogen (NOXx), ozone, sulfur dioxide (air samples only)

Environmental samples, including composite surface soil (zero to six inches below ground surface [bgs])
(for all analyses except VOCs), discrete surface soil samples (for VOCs only), shallow soil gas, and tap
water samples, were collected from 130 residences located throughout the study areas (see Table 2-1 and

March 2009 Volume II: Phase | Screening Risk Evaluation
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Figure 2-1). These samples are considered representative of potential exposures to chemicals at those
residences. It should be noted that not all media were sampled at every residence (e.g., the residence did
not have a yard, or may have been inaccessible, etc.). As the distance from the sampled residence
increases, the representativeness of these sampling results to other residences decreases. Consequently,
surface soil, shallow soil gas, and tap water samples were collected from multiple residences in each of
the study areas (Tetra Tech, 2008a & Tetra Tech, 2008c).

Soil sampling was conducted to assess potential exposures to chemicals through incidental ingestion and
dermal contact with soil. The presence of chemicals in soil may be attributable to the deposition of
chemicals from the open burning of trash or dumping activities and natural background. Tap water
sampling was conducted to assess potential exposures to chemicals through drinking and showering.
Chemicals can migrate from soil into groundwater wells or other drinking water reservoirs. Soil gas
sampling was conducted to assess whether chemicals in groundwater or soil could potentially volatilize
through cracks in house foundations and become available for inhalation in indoor air. Air sampling was
conducted to assess potential exposures to chemicals related to the inhalation of ambient air.

Under typical conditions, there is significant movement and mixing of ambient air over large areas.
Consequently, concentrations of chemicals in ambient air are more regional in nature than soil, soil gas,
and tap water. This means that the ambient air results from a sampling station can reasonably be assumed
to apply to multiple locations in the vicinity of the air sampling station. In other words, it is not necessary
to sample every residence/location within an area to identify representative chemical concentrations in air.
Therefore, a regional ambient air monitoring program was implemented in order to determine
representative chemical concentrations. Since the frequency and content of the trash being burned were
random it was important to be able to collect multiple samples on multiple days in order to maximize the
probability that burn events would occur during the collection of some of the samples. Five air samples
were collected on a varied schedule over a 30-day period (i.e., July 7, 2008 — August 8, 2008) from the
following U.S. Government-related facilities in each of the study areas (Tetra Tech, 2008a & Tetra Tech,
2008c¢):

e Study Area 1 - NATO Site

e Study Area 2 — U.S. Consulate

e Study Area 3 — Capodichino

e Study Area 4 — Carney Park (This facility is located within Study Area 1 but was used to evaluate
air for Study Area 4)

e Study Area 5 — Lago Patria Receiver Site

e Study Area 6 — Gricignano Support Site

e Study Area 7 — Parco Eva (USN - Leased Parco)

e Study Area 8 — Villa (Home leased by the USN for the PHE)

e Study Area 9 — Parco Le Ginestre (USN — Leased Parco)

Figure 2-1 presents the U.S. Government-related facilities and Table 2-2 presents the number of samples
collected by media per study area.
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2.2 Data Analysis and Reduction

The analytical data for surface soil, shallow soil gas, tap water, and ambient air were analyzed using
SiteSTAT™ Statistical Software, and a preliminary list of chemicals was identified for each medium
based on whether or not the chemical was detected in at least one sample for a given location.

Analytical data were converted to useable formats for the SRE as follows:

o Data were only evaluated for chemicals that were detected in at least one sample at a specific
location. Analytical results that were qualified “R” (i.e., rejected) were eliminated from the
dataset because the data did not meet quality-control criteria.

e The total dioxin/furans (2,3,7,8-tetrachlorodibenzo-p-dioxn [2,3,7,8-TCDD]) toxic equivalent
(TEQ) concentration was calculated for each sample based on the analytical results of the isomers
and congeners of dioxins and furans. This calculation was performed by multiplying the
concentration of the isomers/congeners by their corresponding 2005 World Health Organization
(WHO) 2,3,7,8-TCDD toxicity equivalency factors (TEFs) and then summing the results (Van
den Berg, 2006). Nondetected results for individual congeners were not included in the 2,3,7,8-
TCDD TEQ calculations. The 2,3,7,8-TCDD TEFs are presented in Table 2-3.

e The total benzo(a)pyrene (BaP) equivalent concentration (total carcinogenic polycyclic aromatic
hydrocarbons (PAHSs) (BaP TEQs)) was calculated for each sample based on the analytical results
of all carcinogenic PAHs. This calculation was performed by multiplying the concentration of
the PAH by its corresponding benzo(a)pyrene TEF and then summing the results (USEPA,
1989a). Nondetected results for individual carcinogenic PAHs were not included in the BaP TEQ
calculations. The benzo(a)pyrene TEFs are presented in Table 2-4.

Analytical data summary statistics for each media and chemical for study areas, U.S. Government-leased
properties, and U.S. Government-based properties are presented in Appendices B, C, and D, respectively.
These appendices present statistics including number of samples, frequency of detection, minimum and
maximum detections, and a comparison of maximum-detected concentrations to standards.

2.3 Exposure Point Concentrations

An exposure point concentration is the concentration of a chemical in surface soil, indoor air (via shallow
soil gas), tap water, and ambient air at the location of potential contact with the receptor (i.e., individual).
The objective of this SRE is to evaluate the potential risks to the reasonable maximum exposed (RME)
individual. The RME individual is the “highest exposure that is reasonably expected to occur at the site”
(USEPA, 1989b). Since only one sample was typically collected for surface soil, shallow soil gas, and
tap water at each residence, no statistical analyses could be performed on these data. Therefore, detected
concentrations were used as the RME exposure point concentrations for calculating the risks.
Nondetected results were not included in the risk calculations. In addition, since only five ambient air
samples were collected from each of the nine monitoring stations (i.e., a total of 45 samples were
collected) over a 30-day period for the Phase | SRE, the maximum-detected concentration was used as the
RME exposu