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PREFACE

The Final Report for the Public Health Evaluation (PHE) is comprised of three (3) volumes, each with a
specific purpose:

Naples Public Health Evaluation: Phase Il Environmental Testing Support Assessment, Public
Health Evaluation, Volume |, Naval Support Activity Naples, Italy (Tetra Tech, 2010) — this report
presents the results of the soil, soil gas, water, and ambient air samples collected for the Phase 2
investigation of the Naples PHE. This report also presents sample results associated with supplemental
investigations (e.g., aqueduct source water sampling) that were concurrently performed in Phase 2.
Comparisons of data to appropriate risk-based screening levels and regulatory criteria are also
presented.

Naples Public Health Evaluation: Naples Italy - Public Health Evaluation Volume II: Phase | & I
Screening Risk Evaluation (Pioneer, 2010) — this report presents a screening risk assessment based
on the sampling results contained in Volume | and evaluates the potential for impacts to human health
from exposure to chemicals in contaminated media (e.g., soil, soil gas, water and ambient air). It also
presents the risk drivers associated with residences and study areas under investigation. Uncertainties
and limitations involved with this investigation are also presented. In this context, this screening risk
assessment is a management decision tool and does not provide absolute statements about health and
environmental impacts.

Naples Public Health Evaluation: Naples Public Health Evaluation Public Health Summary:
Volume Ill (Navy and Marine Corps Public Health Center, 2010) — this report integrates the results of
Volumes | and Il with other information (e.g., Epidemiological Studies) to provide a broader holistic
assessment of the potential public health risks. It also identifies key data gaps and provides
recommendations to reduce or eliminate public health risks, where possible.

The PHE was a complex investigation and unique in that the objective was to assess health impacts to
USN military and civilian personnel, and their families at an overseas location. This investigation covered
a wide geographic area, involved both transient and ill-defined contaminant types and sources, and
spanned a period of more than 2 years. Because of this duration and complexity, different planning
documents (e.g., Quality Assurance Project Plans and Work Plans) were prepared and followed during
the different phases and aspects of this investigation. These are identified via text and references in the
different volumes of this report. Also, because of the duration of the project and in view of the phased
approach that was followed, analytical results and the evaluation of these results are provided in different
reports and deliverables. The two key deliverables in terms of the results and evaluations of data
collected during Phase | of the investigation are: “Final Phase | Environmental Testing Support
Assessment Report, Volume |, Naval Support Activity Naples, Italy” and “Naples, Italy—Public Health
Evaluation, Volume II: Phase | Screening Risk Evaluation”) and the three volumes summarized above.

The approach used in this evaluation was tailored to the unique circumstances found in Naples, Italy and
would not necessarily be appropriate for use in other geographic areas.
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Aqueduct Sampling Exceedances In or Near Campania Region of Italy

Air Sampling and Meteorological Monitoring Tower Locations

PMy, Maximum and Average 24-Hour Concentrations (ug/m?®) for Study Area Sampling
Locations

Phase Il Study Area 1 Active Soil Gas Exceedances

Phase Il Study Area 1 Tap Water Exceedance Locations

Phase Il Study Area 1 Surface Soil Exceedance Locations

Phase Il Study Area 2 Active Soil Gas Exceedances

Phase Il Study Area 2 Tap Water Exceedance Locations

Phase Il Study Area 2 Surface Soil Exceedance Locations

Phase Il Study Area 3 Active Soil Gas Exceedances

Phase Il Study Area 3 Tap Water Exceedance Locations

Phase Il Study Area 3 Surface Soil Exceedance Locations

Phase Il Study Area 4 Active Soil Gas Exceedances

Phase Il Study Area 4 Tap Water Exceedance Locations

Phase Il Study Area 4 Surface Soil Exceedance Locations

Phase Il Study Area 5 North Active Soil Gas Exceedances

Phase Il Study Area 5 South Active Soil Gas Exceedances

Phase Il Study Area 5 North Tap Water Exceedance Locations

Phase Il Study Area 5 South Tap Water Exceedance Locations
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Phase Il Study Area 7 Active Soil Gas Exceedances

Phase Il Study Area 7 Tap Water Exceedance Locations

Phase Il Study Area 7 Surface Soil Exceedance Locations

Phase Il Study Area 8 Active Soil Gas Exceedances

Phase Il Study Area 8 Tap Water Exceedance Locations

Phase Il Study Area 8 Surface Soil Exceedance Locations

Phase Il Study Area 9 West Active Soil Gas Exceedances

Phase Il Study Area 9 Surface Soil Exceedance Locations

Study Area 1 Comparison of ASG Concentrations to 95th Percentile Regional AA
Concentrations

Study Area 1 Comparison of Attenuated ASG Concentrations to 95th Percentile
Regional AA Concentrations

Study Area 2 Comparison of ASG Concentrations to 95th Percentile Regional AA
Concentrations

Study Area 2 Comparison of Attenuated ASG Concentrations to 95th Percentile
Regional AA Concentrations

Study Area 3 Comparison of ASG Concentrations to 95th Percentile Regional AA
Concentrations

Study Area 3 Comparison of Attenuated ASG Concentrations to 95th Percentile
Regional AA Concentrations

Study Area 4 Comparison of ASG Concentrations to 95th Percentile Regional AA
Concentrations

Study Area 4 Comparison of Attenuated ASG Concentrations to 95th Percentile
Regional AA Concentrations

Study Area 5 Comparison of ASG Concentrations to 95th Percentile Regional AA
Concentrations

Study Area 5 Comparison of Attenuated ASG Concentrations to 95th Percentile
Regional AA Concentrations

Study Area 6 Comparison of ASG Concentrations to 95th Percentile Regional AA
Concentrations

Study Area 6 Comparison of Attenuated ASG Concentrations to 95th Percentile
Regional AA Concentrations

Study Area 7 Comparison of ASG Concentrations to 95th Percentile Regional AA
Concentrations

Study Area 7 Comparison of Attenuated ASG Concentrations to 95th Percentile
Regional AA Concentrations

Study Area 8 Comparison of ASG Concentrations to 95th Percentile Regional AA
Concentrations

Study Area 8 Comparison of Attenuated ASG Concentrations to 95th Percentile
Regional AA Concentrations

Study Area 9 Comparison of ASG Concentrations to 95th Percentile Regional AA
Concentrations

Study Area 9 Comparison of Attenuated ASG Concentrations to 95th Percentile
Regional AA Concentrations

Overlay of Attenuated ASG Concentration Exceedances of 95" Percentile Regional
AA Concentrations on Suspected or Known Dump Sites in Campania

Overlay of Tap Water Concentration Exceedances of RSLs or MCLs on Suspected or
Known Dump Sites in Campania

Comparison of ASG Concentrations to 95" Percentile Regional AA Concentrations
1500 Foot Step Out Zone

Comparison of ASG Concentrations to 95" Percentile Regional AA Concentrations
1500 Foot Step Out Zone
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Villa Literno Water and Soil Gas Exceedance Locations

Villa Literno Comparison of Attenuated ASG Concentrations to 95th Percentile
Regional AA Concentrations

Passive Soil Gas to Active Soil Gas Homes

Aqueduct Sampling Exceedances in Campania

Capodichino PCE Detected in Active Soil Gas Results

Support Site PCE Detected in Active Soil Gas Results
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EXECUTIVE SUMMARY

This Phase Il Environmental Testing Support Assessment (ETSA) presents the results of soil gas, water,
soil, and ambient air sampling in nine project study areas surrounding Naples, ltaly (Figure ES-1). Tetra
Tech, Inc. (Tetra Tech) prepared this report under Naval Facilities Engineering Command Atlantic
contract number N62470-08-D-1001, Contract Task Order 002. This ETSA is one component of a
broader Public Health Evaluation (PHE) for Navy personnel and their dependents living in the Campania
Region. Tetra Tech conducted this Phase || ETSA based on conclusions and recommendations derived
from the Phase | ETSA. This Phase Il investigation involved a broader regional screening evaluation to
assess the potential health impact of improper waste disposal activities across the Campania. The
results were used to determine whether exposure to indoor air (via soil gas), tap water, soil, and ambient
air potentially pose unacceptable risks based on United States Environmental Protection Agency (EPA)
criteria and guidelines and whether additional sampling is needed to evaluate overall risk to residents.
This information is presented in Volume Il of this PHE. A compilation of this information is provided in a
Public Health Summary, which is Volume Il of this PHE.

This Phase Il investigation was preceded by an initial Pilot Phase study and a Phase | investigation.
Several components of this second phase were extensions of some aspects of the previous Phase |
investigation. On a regional scale, activities included extending the Phase | 30-day ambient air (AA)
quality study to a year-long regional AA study. For individual residences, the results from the Phase |
investigation indicated the need to collect active soil gas (ASG), tap water, soil, and AA samples from
residences across the region to help identify clusters of contamination and provide spatial coverage
across nine defined study areas. This investigation was conducted in accordance with the Quality
Assurance Project Plans (QAPP) developed for this PHE (Tetra Tech, 2008b; Tetra Tech, 2009b; Tetra
Tech, 2009c).

Phase | properties with concentrations of volatile organic compounds (VOCs) in soil gas (collected using
a passive sampling technique) that correspond to unacceptable risks triggered the collection of additional
soil gas samples in Phase Il using an active soil gas sampling technique to attain more quantitative
results. Additionally, the presence of contamination in groundwater prompted the inclusion in the Phase |l
investigation for sampling source water of the aqueducts that supply this geographical region. Finally, the
presence of VOCs in groundwater collected from irrigation wells at Capodichino and the Gricignano
Support Site prompted investigating the potential for vapor intrusion into buildings at these two
installations.

While sampling occurred through the nine study areas, most of the sampling performed in the Phase |
investigation was primarily focused on one specific area (Casal di Principe, Study Area 8), because it was
suspected that this area was the most significantly contaminated from illegal and illicit waste disposal
activities. The Phase Il investigation, however, was designed and performed with the objective of
collecting environmental information to allow a regional screening assessment for the presence and
potential effects of the improper waste disposal practices across the entire Campania region. The results
from the Phase | activity influenced the technical approach for Phase Il. For example, the presence of
tetrachloroethene (PCE) in tap water collected from Phase | residential properties located in Study Area 8
(primarily from private groundwater sources) resulted in the performance of additional sampling in a “step-
out” approach to determine if additional residences in the area also were impacted by PCE in
groundwater. The presence of PCE in tap water collected from homes in Villa Literno, where the principal
residential source of water is also groundwater, resulted in a more extensive investigation in that town.

Regional Ambient Air Study

The results of the regional AA quality investigation indicated that concentrations of air contaminants
detected across the region are typical of what is commonly detected in U.S. urban environments. The
investigation began on July 9, 2008, and ended on July 8, 2009. This investigation involved the
construction and operation of a meteorological tower and nine air sampling stations located across the
nine study areas, An average of 439 samples were each analyzed for VOCs, semivolatile organic
compounds (SVOCs), dioxins and furans, pesticides, polychlorinated biphenyls (PCBs), particulate matter
10 microns or less (PMyg), PMyo metals, mercury vapor, and aldehydes. While some exceedances of
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EPA air quality criteria were found, the general AA quality from this task indicated that these exceedences
were largely attributable to diesel engine exhaust and industrial emissions. Details of this regional AA
investigation are presented in the Ambient Air Quality and Meteorological Summary Report (AAQMSR),
which is part of the PHE.

Phase Il Residential Sampling

The principal components of the Phase Il residential regional screening assessment included sampling at
212 residential properties across Campania to achieve spatial coverage in each of the nine study areas,
collecting a statistically representative number of samples to determine whether risks exceeded the
criteria developed for this project to be protective of human health, and using the data to delineate
clusters of properties with exceedances of the risk criteria. To achieve these objectives, Tetra Tech
environmental technicians collected ASG, tap water, soil, and residential AA samples. Soil sampling was
discontinued on March 6, 2009 during this phase of the investigation because contaminant concentrations
were typically less than screening levels. ASG samples were collected to estimate indoor air
concentrations associated with vapor intrusion through cracks or preferential pathways in building
foundations. For this investigation, it was assumed that 10 percent of the ASG concentrations measured
beneath the slab (or immediately adjacent to the slab) could enter the residential structure by passing
through these cracks or preferential pathways into the indoor air. These predicted indoor air
concentrations were also compared to regional AA concentrations derived from the year-long AA quality
evaluation. If predicted indoor air concentrations were greater than 95" percentile regional AA
concentrations, the data suggested that there is a potential for soil gas concentrations to significantly
impact indoor air. Conversely, if the predicted indoor air concentrations were less than the regional AA
concentrations, then vapor intrusion would not be considered significant because air quality inside of a
typical residential structure would not be any better than the outside air quality.

Sub-slab or near-slab ASG sampling was performed at 177 residences across all nine study areas.
VOCs were detected in all of these ASG samples and concentrations of VOCs exceeded the criteria
established for this project in ASG samples collected from all nine study areas. Of the 177 residences
sampled, 64 had at least one contaminant with a predicted indoor air concentration greater than its
regional AA concentration. PCE was the most prevalent contaminant detected in soil gas and was
detected at concentrations greater than its soil gas criterion in at least 40 percent of the samples within
each study area. Overall, 14 percent of all ASG samples would result in predicted indoor air
concentrations of PCE greater than its regional AA concentration. Study Areas 6 and 8 had the greatest
percentage of samples (30 percent) where PCE was detected in soil gas at concentrations greater than
its criterion, with the predicted indoor air concentrations in approximately one third of the samples in these
study areas greater than its regional AA concentration.

In tap water samples, PCE, arsenic, and nitrate were detected at concentrations greater than EPA Safe
Water Drinking Act (SDWA) Maximum Contaminant Levels (MCLs). PCE concentrations exceeded its
MCL in Study Areas 5 and 8, arsenic concentrations exceeded its MCL in Study Areas 1 and 5, and
nitrate concentrations exceeded its MCL in Study Areas 6, 7, and 8. The higher concentrations of arsenic
are primarily attributable to regional volcanic activity (ATSDR, 2007). Lead was detected at
concentrations greater than its action level in Study Areas 1, 2, 3, 6, 8, and 9. Copper was detected at
concentrations greater than its action level in Study Areas 6 and 8. Trihalomethanes and dioxins were
ubiquitous in water samples but were not detected at concentrations greater than MCLs in any sample.
Pesticides and PCBs were not detected in any water sample.

Overall, arsenic and carcinogenic polycyclic aromatic hydrocarbons (cPAHs) were the only contaminants
detected at concentrations greater than EPA residential soil criteria across the study areas; however,
detected concentrations of arsenic and cPAHs are consistent with concentrations in other urban or
volcanic environments (ATSDR, 1996; ATSDR 2007). Dioxins/furans, VOCs, SVOCs, and metals were
frequently detected in soil but always at concentrations less than EPA residential soil criteria. Pesticides
were infrequently detected and their concentrations were always less than EPA residential soil criteria.
PCBs were not detected in any soil samples.
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ASG Sampling of Phase | Residences Exceeding Risk Criteria Using Passive Soil Gas Results

During the Phase | investigation, soil gas sampling was conducted using passive collection techniques.
These semi-quantitative soil gas results, in combination with results from other sampled media, resulted
in exceedances of the risk criteria established for this project at seven Phase | pilot homes. To confirm
these risk criteria exceedances, ASG samples were collected from these seven properties. PCE was
detected in all seven ASG samples at concentrations greater than its ASG criterion. However, no direct
relationship was evident between the presence of contaminants in passive soil gas (PSG) and ASG
samples. PCE was not always detected at concentrations greater than its criterion in PSG samples.

Aqueduct Source Water Sampling

Tetra Tech sampled 14 upgradient aqueduct locations in the Campania region that supply municipal
water to the nine study areas where U.S. Navy civilian and military personnel reside to obtain information
on the quality of the source water. The samples collected by Tetra Tech represent untreated and
unfiltered water. Arsenic concentrations were greater than its MCL in 9 of the 14 samples. Fecal coliform
was detected in two samples, and total coliform was detected in four samples. In accordance with Italian
regulations, this water would undergo treatment by local water authorities prior to use. The aqueduct
sampling was performed with the cooperation of the Environmental Department Water Section of the
Campania Region (Asserato all’Ambiente), which is the appropriate host-nation regional regulatory
authority. Also, the Protezione Civile performed concurrent sampling with Tetra Tech at the aqueduct
locations.

Vapor Intrusion Investigation at Capodichino and the Gricignano Support Site

The presence of VOCs in water samples collected from irrigation wells at Capodichino and the Gricignano
Support Site suggested that vapor intrusion could be a potential contaminant transport pathway at these
sites. Specifically, PCE was frequently detected in irrigation well water at concentrations greater than its
tap water regional screening level (RSL). Investigations at the two installations triggered extensive vapor
intrusion investigations at the Capodichino Child Development Center (CDC) and the Support Site High
School. The results of the vapor intrusion investigation indicated that the CDC was the only location
where PCE in indoor air was potentially present because of vapor intrusion, but the risks associated with
these concentrations were within acceptable levels as defined for this project (Volume Il of this PHE).
However, because of children’s sensitivity to chemical exposure and the uncertainty associated with the
nature and extent of PCE concentrations in groundwater at Capodichino, the Navy authorized the design
and installation of a vapor intrusion mitigation system for the CDC. No PCE was detected in the indoor
air samples collected at the Support Site High School.

Step-Out Sampling in Casal di Principe in Study Area 8

As a separate component of the Phase |l study, Tetra Tech conducted step-out sampling in Casal di
Principe (located in Study Area 8) to investigate a groundwater contamination concern. The investigation
involved identifying residential locations where U.S. personnel reside or may reside that are located within
1,500 feet of Phase | properties where “unacceptable” PCE concentrations were detected in tap water
samples (Volume Il of this PHE). To determine whether groundwater contamination was present at other
homes in the vicinity of these Phase | residential properties, Tetra Tech collected tap water and ASG
samples. PCE exceedances were prevalent at concentrations greater than screening criteria in both tap
water and soil gas. However, only 13 of the twenty-five 1500-foot step-out residential properties had
predicted indoor air concentrations that indicated any concern.

Villa Literno ASG and Tap Water Sampling

Villa Literno is a comune located in Study Area 5. Two properties sampled in this comune in Phase | had
PCE concentrations in water samples that resulted in estimated risks greater than the investigation’s
acceptable risk criteria.  Because a majority of the properties in Villa Literno were recognized as
obtaining drinking water from private wells, Tetra Tech collected ASG and tap water samples during the
Phase Il investigation at four properties within Villa Literno where it could be reasonably determined that
the tap water supply for each property was from a private well. PCE was detected in water samples at all
four properties and greater than its EPA MCL at 3 of the 4 properties. PCE was also detected in soil gas
at all four properties. At the three properties where PCE was detected in water at concentrations greater
than its MCL, PCE was detected in soil gas at concentrations greater than its soil gas criterion.
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Overall, PCE is the principal contaminant of concern identified during this Phase Il investigation. It was
detected in soil gas and tap water samples across all nine study areas. However, PCE exceedances
were detected in soil gas more frequently in Study Areas 6 and 8 than in the other study areas, and PCE
exceedances were also detected in tap water in Study Areas 5 and 8. Typically, the detection of PCE in
tap water was co-located with the detection of PCE in soil gas at a residential property sampled in
Phase Il. There were also locations in Study Areas 5 and 8 where exceedances of PCE in tap water
corresponded with predicted indoor air concentrations being greater than regional AA concentrations;
however, the direct correlation between these comparisons is weak.
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1.0 INTRODUCTION

Tetra Tech NUS, Inc. (Tetra Tech) was engaged by the United States (U.S.) Navy to perform an
Environmental Testing Support Assessment (ETSA) as part of a broader Public Health Evaluation (PHE).
This was performed under U.S. Navy Atlantic CLEAN Contract Number N62470-08-D-1001.

The ETSA and PHE were structured and performed in several phases. These included the following:

e An initial records search investigation was conducted to assemble and evaluate documentation that

may be pertinent to past illegal or illicit waste disposal practices in the Naples area of Campania.

e A limited “Pilot Study” activity was planned and performed to determine what sampling and data

collection approach and methods would be effective and efficient.

e A Phase | investigation was conducted which involved planning and performing an environmental and
residential sampling evaluation with the objective of characterizing specific geographical areas that
existing public information indicated were likely to be the most impacted by past waste disposal

practices.

e A Phase Il investigation was conducted which involved a broader regional screening evaluation to

assess the impact of the improper waste disposal activities across Campania.

This report presents the results of the Phase Il regional screening evaluation.

The principal objective of the PHE was to identify and characterize potential health impacts to U.S.
military and civilian personnel and their families residing in the Naples area of Campania. The results of
the investigation were intended to be used in a screening evaluation to determine whether exposure to
ambient air, soil, tap water, and indoor air potentially pose unacceptable risks, based on U.S.
Environmental Protection Agency (EPA) guidelines and if additional sampling is needed to evaluate
overall risk to residents. The objective of the Phase Il ETSA was to present the data collected during the
Phase Il investigation and other associated sampling events during this period in a manner that supports
the screening risk evaluation (Volume Il of this PHE) and the Public Health Summary (Volume Il of this
PHE).

Several organizations were principally involved in the planning and performance of this project. These

organizations comprised the overall “Project Team,” consisting of:
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e Commander Navy Region Europe, Africa, Southwest Asia (CNREURAFSWA)

e Naval Support Activity, Naples (NSA Naples)

e Naval Facilities Engineering Command Europe and Southwest Asia (NAVFAC EURSWA)
¢ Naval Facilities Engineering Command Atlantic (NAVFAC LANT)

e Navy Marine Corp Public Health Center (NMCPHC)

¢ Naval Sea System Command Radiological Affairs Support Office (NAVSEA RASO)

e Tetra Tech and Tetra Tech subcontractors, including:

e Pioneer Technologies Corporation
- Sistemi Industriali
- SGS Laboratories
- GEL Laboratories
- Studio Melchior

Results of the Phase | investigation (Tetra Tech 2009a) triggered several investigations. On a regional
scale, activities included extending the regional 30-day ambient air study to a year-long ambient air study.
For individual residences, the results from the Phase | investigation indicated the need to collect active
soil gas (ASG), tap water, soil, and ambient air (AA) samples from residences across the region to help
identify clusters of contamination and provide spatial coverage across nine defined “study areas”
(Figure 1-1). Soil sampling was terminated on March 6, 2009 because contaminant concentrations in soil

were typically less than soil RSLs or were consistent with naturally occurring concentrations.

Properties where Phase | sample results indicated concentrations of volatile organic compounds (VOCs)
in soil gas collected using a passive sampling technique that indicated unacceptable risks (under the
Navy’s risk management criteria) triggered the collection of additional soil gas samples in Phase Il using
an active technique to attain more quantitative results. The presence of contamination in well water
prompted the sampling of the source water that supplies the regional aqueducts. Finally, the presence of
VOCs in groundwater collected from irrigation wells at Capodichino and the Gricignano Support Site

prompted investigating the potential for vapor intrusion at buildings on these two installations.

Results of the Phase | investigation (Tetra Tech 2009a) also triggered more localized investigations. The
presence of tetrachloroethene (PCE) in tap water collected from residential properties located in Study
Area 8, which includes Casal di Principe, primarily from private well water sources, resulted in a step-out
investigation to try to determine if water at additional residences were impacted by PCE. The presence of
PCE in tap water collected from homes in Villa Literno, where the principal residential source of water is

also well water, resulted in a more extensive investigation in that town.
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1.1 PHASE | ENVIRONMENTAL TESTING SUPPORT ASSESSMENT AND PILOT STUDY

For more than a decade, the Naples area of Campania has experienced numerous challenges associated
with trash collection, open burning of uncollected trash, and alleged illegal dumping of urban and
industrial waste. Historically, poor waste disposal practices have been tolerated in this region for
decades. The illicit burning of trash has been a cyclic activity that generally peaks in late spring and
summer. Responding to concerns of the U.S. Navy and civilian population based in the Naples area,
CNREURAFSWA contacted the NMCPHC to request that a health assessment be performed for Navy
personnel and their dependents living in the Naples area of Campania (PHE Study Area). Because it was
anticipated that the investigation would take up to 24 months to complete, the Navy decided to first

undertake a preliminary study, referred to as the Phase | ETSA.

The principal objective of the Phase | investigation was to identify and characterize potential health
impacts to United States military and civilian personnel and their families residing in an approximately 400
square mile area within Campania comprised of Study Areas 1 through 9 with boundaries following those
of comuni (townships) within the larger study area (Figure 1-1). The results of the investigation were
intended to be used in a screening evaluation to determine whether exposure to ambient air, soil, tap
water, and indoor air potentially posed unacceptable risks, based on United States EPA guidelines. A
secondary objective of the Phase | activity, through the Pilot Study, was to identify technical, logistical,

and procedural issues that should be included, excluded, or revised in progressing to the Phase Il ETSA.

The Phase | ETSA included two components: (1) regional ambient air sampling and (2) residential
surface soil, tap water, and passive soil gas sampling. Air sampling was conducted to assess potential
exposures related to the inhalation of ambient air. Air pollutants are generally associated with major
metropolitan areas but may also be attributable to the random burning of trash throughout Campania.
Soil sampling was conducted to assess potential exposure to soil contaminants through incidental
ingestion, inhalation of particulates, and dermal contact. The presence of soil contaminants may also be
attributable to the deposition of contaminants from the open burning of trash or could result from illegal
dumping activities. Chemicals can travel from soil into groundwater wells or other drinking water
reservoirs. Therefore, tap water sampling was conducted to assess potential exposures through drinking
and bathing. Passive soil gas sampling was conducted to assess whether volatile contaminants in
groundwater or soil could potentially be migrating into indoor air through cracks in the house foundations

or basement floors.
As an initial part of the Phase | ETSA, a Pilot Study was conducted of seven residential homes during the

week of April 28, 2008 to evaluate sampling procedures and logistical details to improve the efficiency of
the larger Phase | ETSA sampling effort outlined in the Field Sampling Plan (Tetra Tech, 2008a). The
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Pilot Study included collection of soil and tap water samples at seven residences, collection of soil gas
samples using a passive collection method at five residences, and collection of ambient air samples at
two of the residences. Conclusions and lessons learned from the Pilot Study were incorporated into a

revised sampling approach and schedule as appropriate.

An ambient air sampling station was set up in each of the nine study areas to provide regional coverage
across the Naples metropolitan area. Eight stations were set up on government-based properties, and
one station was set up at a walled, rented villa. These locations provided for easier supervision and

protection of the sampling equipment. The nine locations are listed below and shown on Figure 1-1.

e Study Area 1 — North Atlantic Treaty Organization (NATO) Allied Joint Forces Command (JFC) South
e Study Area 2 — U.S. Consulate

e Study Area 3 — Capodichino (NSA Naples)

e Study Area 4 — Carney Park Recreation Area (NSA Naples)

e Study Area 5 — SATCOM Receiver Site (NATO)

e Study Area 6 — Gricignano Support Site (NSA Naples)

e Study Area 7 — Parco Eva (Navy-leased parco)

e Study Area 8 — Rented Villa (Tetra Tech)

e Study Area 9 — Parco Le Ginestre (Navy-leased parco)

In addition to the ambient air sampling stations strategically located across the region, a meteorological
monitoring tower was also constructed and a continuous air monitoring (CAM) system was located at the

Gricignano Support Site.

Ambient air sampling for the Phase | ETSA was conducted over a 30-day period, beginning on
July 7, 2008 and ending on August 8, 2008. Typically, when collecting ambient air samples associated
with burning activities, the development of the sampling plan includes identifying the locations of the
emission sources, burning schedules, and quantities and content of what is being burned. For this
investigation, some areas were known as primary burning areas; however, because the open burning
activities were illicit or illegal, many of the burning locations were randomly distributed across Campania.
Moreover, the frequency of the burning was random, the quantities of trash being burned were unknown,
and the contents of the trash being burned were unknown. The random nature of the frequency of
burning and the random nature of the contents of the trash being burned dictated that the days that
sampling occurred and the compound groups sampled for on any given day should also be random.
Ultimately, five samples for each contaminant group were collected over the 30-day period from each of

the nine sampling stations resulting in a total of 45 sampling events for each ambient air sampling
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parameter over this 30-day period. Ambient air samples were analyzed for particulate matter of 10
microns in diameter or less (PM;p), the metals portion of PM,, (PM;, metals), mercury vapor, volatile
organic compounds (VOCs), semivolatile organic compounds (SVOCs), aldehydes, pesticides,
polychlorinated biphenyls (PCBs), and dioxins/furans. In addition, continuous ambient air monitoring of
criteria pollutants (ozone, sulfur dioxide, carbon monoxide, and oxides of nitrogen) was conducted at the
Gricignano Support Site, through the installation and use of Continuous Air Monitoring (CAM) devices that
were integrated with the meteorological monitoring system. Meteorological data were collected to obtain
information on regional air conditions, wind directions, and other parameters to better understand and
interpret the potential impacts associated with the analytical data. Details regarding Phase | air sampling
activities are provided in the ETSA Work Plan and Field Sampling Plan (Tetra Tech, 2008a) and the
Ambient Air Quality and Meteorological Summary Report (AAQMSR) (Tetra Tech 2010a).

During the Phase | investigation, 130 leased residences (including the seven pilot homes) on the
economy (i.e., private homes not on government property) leased by U.S. military or civilian personnel
through the NSA Housing Department were sampled. Soil samples were collected from 104 of the 130
residences. At 26 of the residences, soil was not available for sample collection, primarily because no
yard was at the residence. Selection of residences to be sampled was focused on identifying clusters of
homes near known or suspected waste sites, i.e., biased “dirty.” The total number of properties leased
through NSA Housing in each of the nine study areas was factored into determining the number of
properties to be sampled in each study area, i.e., sample numbers was higher in the study areas where
more U.S. personnel lived. Additionally, 30 soil samples were collected from government-leased parcos,
six samples were collected from NAVFAC-leased homes, and 40 soil samples were collected from
government-based properties. The soil samples were analyzed for VOCs, SVOCs, dioxins/furans,

pesticides, PCBs, and metals.

Phase | tap water samples were collected concurrently with soil samples from the 130 tenant-leased
residences on the economy. Additionally, 30 tap water samples were collected from residences within
the government-leased parcos, six samples were collected from NAVFAC-leased homes, and 33 samples
were collected from government-based properties. The tap water samples were analyzed for VOCs,
SVOCs, dioxins/furans, pesticides, PCBs, and metals, consistent with soil sample analytes. Tap water
samples were also analyzed for radiological parameters (gross alpha, gross beta, and total uranium),
anions, cyanide, and bacteriological parameters (total coliform, fecal coliform, fecal streptococcus, and

agar colony count).
Phase | near-slab passive soil gas (PSG) samples were collected from 99 of 130 tenant-leased

residences located on the economy using a GORE™ Module. The GORE™ Module is a passive sorbent-

based sampler with an adsorbent structure engineered to collect a wide variety of VOCs and SVOCs.
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Some locations were not suitable for PSG sampling (e.g., apartments above the ground floor and homes
without yards). In addition, 29 near-slab PSG samples were collected from the government-leased

parcos and the six NAVFAC-leased homes.

A total of 13 irrigation wells were sampled during the Phase | investigation at the Gricignano Support Site,
Carney Park, Capodichino, and Parco Le Ginestre because of the potential direct exposure residents may
have with the irrigation well water. The samples collected from these irrigation wells were analyzed for
VOCs, SVOCs, dioxins/furans, pesticides, PCBs, and metals. Irrigation well samples were also analyzed
for radiological parameters (gross alpha, gross beta, and total uranium), anions, cyanide, and

bacteriological parameters (total coliform, fecal coliform, fecal streptococcus, and agar colony count).

Volume | of the Phase | ETSA report (Tetra Tech, 2009a) presented the analytical results for samples
collected during the Pilot Study and Phase | of the Naples PHE, and compared the data to applicable
current EPA regional screening levels (RSL) (EPA, 2008), regulatory criteria, and background

concentrations, where available.

The remainder of this section summarizes the findings that are presented in Volume | of the Phase |
ETSA.

Ambient Air Sampling

The results of the Phase | ambient air sampling indicated that some constituents were detected at
concentrations greater than EPA’s residential air RSLs; however, the concentrations were comparable to
concentrations detected in the air in urban environments in the U.S. (EPA, 1988; EPA 2007). Many of
the chemicals that were detected in air at concentrations greater than project screening levels could be
attributable to automobile engine exhaust and industrial emissions that can reasonably be expected in
any populated, industrial or agricultural areas. Moreover, no significant correlation could be drawn
between air contaminant concentrations and noted observations of burning. However, these conclusions

were based on only 30 days of air sampling.

Soil Sampling

In surface soil samples, arsenic was detected at concentrations greater than its residential soil RSL in all
samples. However, the levels that were detected across the region are most likely naturally occurring
and can be attributed to the volcanic soil which exists in the Naples area because of proximity to Mt.
Vesuvius and other volcanoes (Cicchella, et al, 2005). Carcinogenic polycyclic aromatic hydrocarbons
(PAHSs) and dioxins/furans were the only other constituents detected in soil at concentrations greater than

residential soil RSLs. However, at most sampling locations, these concentrations are consistent with
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anthropogenic background levels typically found in urban environments (ATSDR, 1996; ATSDR, 1998)

and would not require mitigation under U.S. EPA guidance.

Tap Water

Contamination detected in tap water samples collected during the Pilot Study indicated the potential for
contamination elsewhere across Campania. Therefore, tap water data were analyzed in terms of its
source: municipal water supply or private well/lunknown source, including blended water consisting of
municipal water and well water. In the tap water evaluation, it was recognized that unlike municipal
drinking water systems in the U.S., the municipal water systems in Campania generally do not contain
backflow prevention. This is a proven, recognized control mechanism when in place would be a means to
prevent cross-contamination from illegal well connections. When sampling was conducted, samplers
searched for water meters, well heads, and holding tanks or used the results of real-time chlorine tests to
better identify the source of the tap water at each sampled residence. For those locations identified as
having municipal supplies, the identification at best was what the landlord portrayed as the municipal

water supply.

Results of the water sampling from the Phase | investigation are summarized below:

e For tap water samples collected from municipal water supplies, arsenic exceeded its tap water RSL in
all samples and exceeded its United States EPA Maximum Contaminant Level (MCL) in one sample
in Study Area 8. For tap water samples collected from a private well or unknown source, arsenic also
exceeded its tap water RSL in all samples and exceeded its MCL in two samples collected from
Study Area 5.

e As expected in samples collected from residences connected to a municipal water supply,
trihalomethanes (chemicals that are byproducts of using chlorine to disinfect a water supply) were
widely detected at levels greater than their RSLs, but were always less than the MCL- for

trihalomethanes.

e Tetrachloroethene (PCE) was detected across the nine study areas in tap water samples at levels
greater than its tap water RSL. Some tap water samples believed to be collected from municipal
water supplies contained trace levels of PCE, but PCE concentrations only exceeded its MCL in tap
water samples collected from private wells in Study Areas 7 and 8.

¢ Nitrate was detected at concentrations greater than its MCL in tap water samples in Study Areas 6, 7,

and 8 in samples believed to be collected from municipal water supplies and from private wells. In
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Study Area 5, nitrate was detected at concentrations greater than its MCL only in tap water samples

from a private well.

o Radiological activity (gross alpha and gross beta) was detected at levels greater than MCLs in Study
Areas 6, 7, and 8 for tap water samples from municipal water supplies and in Study Areas 7 and 8 for

tap water samples from a private well or unknown source.

e Total and fecal coliform bacteria were present in municipal source tap water samples collected from
Study Areas 6, 7, and 8 and private well tap water samples collected from Study Areas 5, 7, and 8.
Any detection of total or fecal coliform is an exceedance of an MCL. In those cases where total and
fecal coliform were detected, landlords were requested to clean and treat their storage tanks and
plumbing systems. In samples collected after these treatments, total and fecal coliform were no

longer detected at most of these residences.

e SVOCs (phthalates) were infrequently detected in tap water samples and always at concentrations
less than RSLs for the Phase | ETSA.

e Pesticides and PCBs were never detected in any tap water sample from any source.

Tap water samples were also collected from NAVFAC-leased homes and parcos, and the government-
based sites across the region. All of the samples collected from these sites were connected to a
municipal water supply, and the results were similar to those for the tenant-leased homes. PCE was
detected less frequently than houses on the economy; however, it was detected at concentrations greater
than its RSL, but less than its MCL, at Parco Le Ginestre, NAVFAC-leased homes, Carney Park, and the
U.S. Consulate. SVOCs, pesticides and PCBs were either not detected or were detected at levels less
than their RSLs at these sites. Nitrate and radiological activity were not detected at levels greater than
MCLs in any sample, and total and fecal coliform were not detected in any tap water samples from these

sites.

Passive Soil Gas Sampling

PSG sampling was performed as part of the Pilot Study and Phase | ETSA sampling evaluations to
characterize soil gas for VOCs and SVOCs. This PSG sampling at residences involved digging a hole in
the soil to approximately 18 inches below ground surface and inserting a GORE™ module, which was left

in place for approximately 7 days.

The GORE™ modules used for the PSG sampling adsorb volatile and semi-volatile compounds present in

air, soil gas or water. Because the volume of sample is unknown, results are typically reported as a mass
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of analyte in micrograms per sample. Thus, PSG results are qualitative and best used as an indicator of
the presence or absence of contaminants. However, concentrations of VOCs can be estimated through
modeling using default parameters associated with soil type (e.g., porosity and moisture content). These
estimated concentrations were only used for screening evaluation purposes. PCE was the prevalent
constituent detected at estimated concentrations greater than its risk-based screening level in seven
study areas. Its presence suggested that PCE may be in the groundwater beneath the residences and

volatilizing upward through the soil column to pose a potential vapor intrusion problem.

PSG results for this study were converted to estimated concentrations by GORE. The resulting
concentrations were less than the screening levels in near-slab PSG samples collected from Study
Area 4, Parco Artemide, and the NAVFAC-leased homes. VOCs were detected in PSG samples

collected at all of the study areas except for Study Area 3.

Soil gas data were collected because it is a better indicator for determining the likelihood for vapor
intrusion than groundwater data. The soil gas samples that were collected using passive methods
indicated that VOCs were present in the sampled study areas and suggested that there is some potential

for vapor intrusion from subsurface soil gas.

Irrigation Well Sampling

Water samples were collected from irrigation wells at Parco Le Ginestre, Gricignano Support Site,
Capodichino, and Carney Park because of the potential for incidental contact residents or personnel
could have with the water when released during sprinkling of the grounds. Irrigation well data provides an

indication of the potential contamination that may be present in groundwater.

Contaminant concentrations in irrigation well water were compared to tap water RSLs. Arsenic was
detected at concentrations greater than its RSL, but less than its MCL, in all irrigation well samples. PCE
was detected at concentrations greater than its RSL but less than its MCL at all locations except for Parco
Le Ginestre. SVOCs (phthalates) were detected at concentrations greater than RSLs in the sample
collected from Parco Le Ginestre. Nitrate was detected at concentrations greater than MCLs in samples
collected from all areas. Radioactivity levels (gross alpha and gross beta) exceeded MCLs at Parco Le
Ginestre and the Gricignano Support Site. Total and fecal coliform were detected in samples collected
from all locations except for Capodichino. Pesticides and PCBs were not detected in any irrigation well

samples.

No additional irrigation well sampling was recommended; the data provided sufficient information

regarding the nature of contamination that may exist in irrigation well water.
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Pre-Lease Sampling

Between September 2008 and January 2009, pre-lease sampling of homes was conducted. The Phase |
Screening Risk Evaluation (Pioneer, 2009) indicated that VOCs and bacteria in tap water (primarily from
private wells) were of concern to human health. Based on the results of the Phase | SRE, the Navy
required sampling of tap water at residences located on the Economy prior to occupancy by U.S.
personnel. If risks were considered acceptable according to risk management criteria set by the Navy,
then personnel were allowed to sign a lease and move into the residence. If risks were unacceptable, the
personnel were not allowed to move in and the house was removed from the Navy’s Naples Housing List.
The Navy sampled 240 homes as part of this Pre-lease sampling effort and 58 of these residences were
sampled for additional media to be included in the Phase Il investigation. Results of the risk evaluation

were documented in letters to landlords and for the Navy’s Naples Housing Office file.

1.2 SAMPLING OBJECTIVES

1.2.1 Phase Il Ambient Air Sampling

The objective of the Phase Il regional ambient air quality sampling and monitoring study was to measure
concentrations of contaminants in air, some of which may be attributable to random burning of trash
throughout Campania. Tetra Tech conducted extensive meteorological data gathering to support
evaluation of ambient air quality in the investigated areas. This investigation spanned a one-year time
period (between July 2008 and July 2009) to account for influence of changing weather conditions and

patterns.

The essence of the “problem definition” in the Quality Assurance Project Plan (QAPP) developed for the

ETSA (Tetra Tech, 2008b) is presented here with respect to the air pathway:

“The Conceptual Site Model (CSM) identifies multiple potential sources of contamination
associated with trash dumping and burning in the Campania Region. Based on this
model,........ [and the ambient air data evaluated between July 9, 2008 and July 8, 2009,
were there unacceptable}..... human health risks to US DoD and Consulate personnel
living in the Campania Region as evaluated by exposure to [ambient] air as a result of

trash, trash burning, and dumping of waste?"
To accomplish the established project goals, Tetra Tech sited and constructed a network of nine ambient

air sampling stations strategically placed throughout the Campania Region. Ambient air samples were

collected at each of the sampling stations and analyzed for volatile organic compounds (VOCs),
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semivolatile organic compounds (SVOCs), dioxins/furans, pesticides, polychlorinated biphenyls (PCBs),

PMyo, PMyo metals, mercury vapor, and aldehydes.

A meteorological tower at the Support Site (located in Gricignano, Italy) and a CAM system to measure
criteria pollutants that have U.S. National Ambient Air Quality Standards (NAAQSSs), also located at the
Support Site, were constructed and operated as part of this year-long air quality study (Figure 1-2). The
locations of the U.S. Navy Support Site meteorological tower, CAM system, the nine air sampling stations,
and several ltalian regional meteorological monitoring stations used to supplement the Navy’s

meteorological tower data are all shown in Figure 1-3.

The Phase | ETSA air investigation only spanned a period of 30 days. Because of this limited time
period, the Project Team decided to extend the air investigation throughout the region for an additional
11 months. Samples were collected at the nine air sampling stations every 9 days for approximately the
first 7 months, and then every 6 days (beginning March 6, 2009) for the remainder of the study. Both
sampling cycles ensured that ambient air sample collection did not correlate with regularly scheduled
weekly regional events, so that an unintended correlation between sample collection and potential weekly

air emissions was averted.

1.2.2 Residential Sampling

1.2.2.1 Selection of Phase Il Residences

The objective of the Phase Il residential sampling was to characterize risks to Navy military and civilian
personnel living in the Campania Region as evaluated by exposure to soil, soil gas, and tap water. The
strategy for determining how many samples would be needed to support the project objective was based
on filling spatial data gaps. This strategy supported the delineation of property clusters while also adding
to the body of data from each study area to improve the confidence with which decisions could be made

about the presence or absence of risk criteria exceedances.

The methodology for calculating risks is presented in Volume Il of this report. Tap water and soil
screening risk criteria for individual constituents were based on EPA residential RSLs, calculated based
on a carcinogenic risk of 1 x 10°® and/or a hazard quotient of 1.0, assuming a 30-year residential
exposure duration. Soil gas screening criteria were based on the respective EPA RSLs for residential air,
but a default vapor attenuation factor of 0.1 was used to predict indoor air concentrations based on soil
gas concentrations. For purposes of this report, data are compared to the most stringent RSL. These
RSLs are provided for context only and not for deriving conclusions about cumulative risk at a given

residence.
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During the Phase | investigation, Study Areas 1, 2, 5, 6, 7, and 8 were identified as areas where there
were risk criteria exceedances. The minimum number of properties to be sampled in Phase Il was set at
25, based on the number of samples that could reasonably be used to delineate clusters of properties
that exceeded the risk criteria and that could significantly increase the confidence with which criteria
exceedances could be identified. Sampling was unevenly distributed throughout the study areas because
samples could only be collected from areas where U.S. Navy personnel lived and where the tenant and
landlord agreed to allow sampling. The additional samples filled spatial gaps in the distribution of

sampled properties and balanced the biased sampling that occurred in Phase |.

Study Areas 3, 4, and 9 were identified as having no risk criteria exceedances. The minimum number of
properties to be sampled in Phase Il was set at 20 based on the number of samples that could
reasonably be used to delineate clusters of properties with risk criteria exceedances and that would
increase the confidence with which an exceedance could be identified. In some of these areas, the
number of properties available for sampling was less than the minimum number of samples

recommended for collection for the reasons discussed above.

Table 1-1 summarizes the minimum number of Phase Il residences to be collected in each study area as

stipulated in the QAPP (Tetra Tech, 2009b) and the number of samples actually collected.

Table 1-1
Phase Il Residential Sampling
NSA Naples, Naples, Italy

Study Area Minimum Number of Number of Samples
Samples for Phase |l Collected for Phase |l

1 25 30

2 25 22

3 20 14

4 20 14

5 25 33

6 25 23

7 25 28

8 25 33

9 20 10

Outside Study Area’ 0 2
Total 210 209

" When sampled, it was originally thought the homes were within the study areas. However, geographical coordinates indicated
that they were just outside the boundaries.

Residences selected for Phase Il sampling were in areas adjacent to properties sampled during the Pilot
Study or Phase | investigation with exceedances of RSLs (EPA, 2009b) or tap water samples with
exceedances of Maximum Contaminant Levels (MCLs). Homes initially selected for sampling were
distributed through each study area to delineate the boundary between areas that exceed or do not

exceed the risk criteria and MCLs. Guidance for selecting the properties was presented in the QAPP
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(Tetra Tech, 2008b). However, availability, accessibility, and suitability of residences for sampling
primarily dictated where samples were eventually collected, thus inserting some unintentional bias into

the process.

1.2.2.2 Sampling of Phase Il Residences

Because of conclusions drawn from the Phase | investigation, the analytical and sampling strategy for the

Phase Il investigation was modified from the Phase | investigation.

The soil gas results that were collected using passive methods during the Phase | investigation indicated
that VOCs were present in the sampled study areas and suggested that there is some potential for vapor
intrusion from subsurface soil gas. However, PSG results are qualitative in nature, and at best can be
semi-quantitative. These semi-quantitative results were presented in the Phase | ETSA. To obtain more
reliable quantitative soil gas data, active sub-slab soil gas sampling was conducted during the Phase I

investigation.

Because of the uncertainty associated with knowing whether a residence is solely connected to a
municipal water supply, the Phase | ETSA recommended continued sampling of tap water from homes
presumed to be connected to a municipal water supply. Tap water was analyzed for VOCs,
dioxins/furans, metals, bacteriological parameters, radiological parameters, anions, and field parameters.
The Phase | ETSA data for tap water indicated that SVOCs and pesticides were not detected at
concentrations greater than RSLs, MCLs, or background concentrations. Therefore, these analytes were
excluded from further analysis of water samples during the Phase Il investigation. Phase | ETSA data
also indicated that gross beta activity concentrations exceeded risk-based criterion. Therefore,
exceedances of risk-based criterion for gross alpha and gross beta radioactivity triggered radionuclide
speciation of Phase |l tap water samples to discern whether the source of radiological activity is naturally

occurring or contamination.

During the Phase | investigation and based on results during the Phase Il investigation, soil
concentrations of arsenic, PAHs, and dioxins/furans were consistent with concentrations in urban
environments. Therefore, the Project Team decided to terminate the collection of soil samples midway
through the Phase Il investigation. Soil samples that were collected prior to the termination of sampling

were analyzed for VOCs, SVOCs, dioxins/furans, pesticides, PCBs, metals, and cyanide.

1.2.2.3 Step-Out Sampling

As a separate component of the Phase |l study, Tetra Tech performed a step-out sampling investigation

which involved identifying residential locations within 1,500 feet of Phase | properties sampled in Casal di
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Principe (Study Area 8) where results indicated a potential groundwater contamination concern. The
groundwater investigation was initiated because tap water samples (primarily well water) collected from
homes in this area had concentrations of PCE at concentrations greater than EPA RSLs. The Navy’s
purpose was to identify other homes occupied by Navy personnel potentially impacted by the

groundwater contamination.

It is common practice to use step-out sampling in environmental investigations to determine the extent of
contamination in a geographic area. This method selects sampling locations at a specific distance
(potentially in all directions) from the initial location where there is contamination with the goal of
determining the extent of contamination. If there is contamination in the step-out samples attributable to
the same chemical that was responsible for “triggering” the step-out investigation, field personnel would

collect subsequent step-out samples until results were acceptable.

During the Public Health Evaluation, more contamination was detected in Study Area 8 in excess of
health-based screening criteria, including bacteria in tap water and PCE in tap water and soil gas, than in
any of the other study areas. To determine whether homes were impacted by the presumed groundwater
contamination, the Navy began collecting tap water and soil gas samples, initially at a 500-foot radius,
and then at a 1,500-foot radius, from the cluster of homes where PCE was detected. This “step-out”
approach of 500 feet and 1,500 feet allowed the Navy to try to determine if properties near these

locations also had similar levels of contamination.

Five homes in Study Area 8 that were sampled during the Phase | investigation triggered the 500-foot
step-out sampling (Figure 1-4 and Figure 1-5) conducted as part of Phase Il. The step-out investigation
also occurred in other study areas. One home in Study Area 3 (Figure 1-6) and one home in Study
Area 5 (Figure 1-8) were also identified as homes that had unacceptable risks and triggered 500-foot
step-out sampling. Only tap water samples were collected from these homes. The tap water samples
were analyzed for VOCs, SVOCs, dioxins/furans, pesticides, PCBs, metals, bacteriological parameters,
radiological parameters, anions, and field parameters. The tap water samples from these seven homes
had concentrations of PCE greater than the inhalation-only tap water RSL, i.e., a risk-based screening
level based on inhaling the contaminant as a result of volatilization from water. Table 1-2 identifies those
homes that triggered the step-out sampling and the corresponding homes located within 500 feet of the
trigger homes. Because the results of step-out sampling indicated that all sampled residential properties
had unacceptable risks, additional step-out sampling at radii of 1,500-feet from these initial step-out
properties was recommended and performed (Figure 1-7). ASG and tap water samples were collected
from the 1,500-foot step-out homes. The ASG samples were analyzed for VOCs and the tap water

samples were analyzed for VOCs and field parameters. Beginning in June 2009, field personnel begin
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collecting ambient air (AA) samples concurrent with ASG samples at 1,500-foot step-out properties to

provide an additional line of evidence for evaluating data. The AA samples were only analyzed for VOCs.

1.2.2.4 Villa Literno Sampling

Villa Literno is a comune located in Study Area 5. One property (GPS ID #1767) located in Villa Literno
was sampled during the Pilot Study and a second property (GPS ID #2016) was sampled as part of the
Phase Il investigation (Figure 1-8). The sampling results at both of these homes indicated an inhalation
CEF in tap water associated with PCE that exceeded the risk criterion, i.e., the CEF is greater than 10,
and that would trigger step-out sampling. However, at the time of sampling, no homes occupied by Navy
personnel or on the Navy Public Housing inventory were located within 500 feet of these two residences.
Because available information indicated that a majority of the homes in Villa Literno obtain their drinking
water from private wells, the Navy decided to collect tap water (from the private well) and ASG samples
from homes within Villa Literno to evaluate potential contamination. ASG and tap water samples were
collected from these homes. The ASG samples were analyzed for VOCs and the tap water samples were
analyzed for VOCs, dioxins/furans, metals, bacteriological parameters, radiological parameters, anions,
and field parameters. Beginning in June 2009, field personnel begin collecting ambient air (AA) samples
concurrent with ASG samples to provide an additional line of evidence for evaluating data. The AA

samples were only analyzed for VOCs.

Table 1-2
Trigger Homes and Corresponding 500-Foot Step-Out Residences
NSA Naples, Naples, Italy

Trigger Residence 500-Foot Step-Out Residence
0309 (Study Area 8) 0244

0246

0250

0366

0368

0409
0333 (Study Area 8) No homes within 500 feet
0395 (Study Area 8) 0332

0388

0454
0434 (Study Area 8) 0270

0411
1380 (Study Area 3) No homes within 500 feet
1735 (Study Area 8) 1744
1767 (Study Area 5) No homes within 500 feet
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1.2.25 Active Soil Gas Sampling of Homes with Passive Soil Gas Results Exceeding Risk

Criteria

As previously noted, soil gas was collected using passive collection techniques during the Phase |
investigation. PSG results are qualitative in nature, but as stated above, soil gas concentrations can be
estimated based on assumptions associated with soil conditions yielding results which be regarded as
semi-quantitative. These semi-quantitative PSG results, in combination with results from other sampled
media, indicated exceedances of the risk criteria in seven Phase | homes (Table 1-3). To confirm these

exceedances, ASG samples were collected from these sampling locations.

Table 1-3
Passive Soil Gas Residences Exceeding Risk Criteria
NSA Naples, Naples, Italy

Likely Passive Soil
Residence Study Water Health Risk Gas Wat_er
Area . Contaminants
Source Contaminants
Unacceptable cumulative risk Chloroform (did
0199 6 Municipal from all samoled media not exceed Dioxin
P inhalation RSL)
0238 8 Well Unacceptable VOCs PCE PCE
Unacceptable cumulative Carbon
0548 6 Well . ; : None Tetrachloride,
inhalation risk from water
Chloroform
0831 6 Municipal PSG inhalation risk PCE, TCE Low
Concentrations
0949 6 Municipal PSG inhalation risk PCE, TCE Low |
Concentrations
1151 5 Municipal PSG inhalation risk Chloroform NA
1157 5 Municioal Unacceptable cumulative risk PCE, Low
P from all sampled media Chloroform Concentrations

NA Not Applicable
TCE Trichloroethene

1.2.2.6 Co-Located Active Soil Gas and Ambient Air Sampling

Beginning in June 2009, the Project Team decided to begin collecting residential ambient air samples
concurrently with ASG samples (specific to a residence and not included with regional ambient air
sampling data). The objective for collecting this additional information was to provide an additional line of
evidence for interpreting the ASG results at a specific residence. A total of 27 ASG samples were co-
located and co-collected with AA samples: 16 samples for the Phase Il investigation and 11 samples for

the 1,500-foot step-out locations.
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1.2.2.7 Radionuclide Speciation

As part of the Phase | ETSA, the laboratory analyzed tap water samples for gross alpha and gross beta
radioactivity. Radioactivity results were compared to EPA Safe Drinking Water Act (SDWA) Maximum
Contaminant Levels (MCL). The gross alpha and the gross beta MCLs are 15 pCi/L and 4 millirem per
year (mrem/y), respectively. However, because the gross beta MCL is expressed as a dose exposure
over time rather than a level of radiological activity, an equivalent activity of 8 pCi/L, based on
strontium-90, was instead used as the MCL for gross beta. Exceedances of these criteria indicated that
further investigation of the water samples were appropriate to determine if the activity levels were
naturally occurring or related to contamination. The tap water samples underwent radionuclide speciation
to determine whether the radioactivity was from naturally occurring sources or could be potentially

attributed to contamination (Tetra Tech, 2009c).

1.2.3 Aqueduct Source Water Sampling

As another part of the Phase |l investigation, Tetra Tech sampled 14 upgradient aqueduct locations that
supply drinking water to the nine study areas in the Campania region. Figure 1-10 shows the
14 sampling locations. Tetra Tech coordinated this aqueduct sampling activity with the Environmental
Department Water Section of the Campania Region (Assessorato all’Ambiente), which is the host-nation

regional regulatory agency charged with drinking water quality for the Campania Region.

Tetra Tech collected water samples from the aqueduct sources on five separate dates: September 28
and October 1, 7, 8 and 14, 2009. The sampling included collection of aqueduct samples for fixed-based
laboratory analyses, collection of field water quality parameter data, and measurement and recording of
geographical coordinates. Tetra Tech performed these activities in accordance with the project standard
operating procedures, quality assurance and quality control (QC) requirements, and methodologies
described in the Field Task Modification Request (FTMR) (Tetra Tech, 2009b) and final NSA Naples
QAPP (Tetra Tech, 2009c).

The Environmental Department Water Section of the Campania Region (Assessorato all’Ambiente)
selected the aqueduct sampling locations and defined the sampling schedule. In addition to personnel
from the Campania Region Water Authority, representatives from the U.S. Navy Capodichino Public
Works Environmental Department accompanied Tetra Tech samplers. Personnel from Azienda risorse
idriche Napoli (ARIN) Laboratories, under contract to the regional aqueducts, were also present and

collected samples concurrently at five locations.
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1.2.4 Vapor Intrusion Investigation at Capodichino and the Gricignano Support Site

The presence of VOCs in water samples collected from irrigation wells at Capodichino and the Gricignano
Support Site suggested that vapor intrusion could be a potential contaminant transport pathways at these
installations. PCE was the prevalent contaminant detected in irrigation well water. Therefore, the Navy
initiated a vapor intrusion investigation by collecting ASG samples, indoor air quality samples, and

ambient air samples.

13 QUALITY CONTROL

QC samples including field duplicates and trip blanks (excluding ambient air) were collected or generated
during all environmental sampling activities. Field duplicates were used to assess the overall precision of
the sampling and analysis program. Duplicate samples were collected at 5 percent of the sampling

locations for each medium.

Sufficient volumes of soil and water were collected to provide samples for matrix spike (MS) and matrix
spike duplicate (MSD) analyses. The MS is an investigative sample analyzed to provide information
about the effect of the sample matrix on the digestion and measurement methodology. MS/MSD pairs

were collected at a rate of 5 percent of samples (1 per 20 samples).

Trip blanks were used to assess the potential for contamination of VOC samples resulting from migration
into sample containers during sample shipment and storage. Except for ambient air, trip blanks are
prepared by the laboratory prior to the sampling event, shipped to the site with the sample containers,
and kept with the investigative samples throughout the sample event. They are then packaged for
shipment with other VOC samples and sent for analysis. One trip blank was included in each sample

shipping container that contained VOCs.

Approximately 20 percent of all laboratory samples collected for the Phase Il investigation were validated
in accordance with EPA guidelines and analytical method requirements. The remaining 80 percent of the
samples were not fully validated, but underwent a verification review step that checked for agreement
between hardcopy results and the electronic data provided by the laboratory. Data validation is an
objective systematic process in which analytical data are reviewed to ascertain the validity of the reported
results and to alert the data user to the possible limitation of these results. The process of data validation
is designed to ensure compliance with analytical methodologies and procedures and to provide data that

are technically defensible to the end user.
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Data validation procedures were conducted in accordance with one or more of the following:

e EPA Contract Laboratory Program National Functional Guidelines for Organic and Inorganic Data
Review (EPA-540/R-99-008, & EPA-540/R-04-004).

e Analytical method procedures (Test Methods for Evaluating Solid Waste Physical/Chemical Methods
SW-846, Third Edition).

e Department of Defense Quality Systems Manual (QSM) for Environmental Laboratories, Final

Version 3, January 2006.

SGS Laboratories was selected to provide analytical support because it was the only laboratory identified
within Europe that could provide analytical results using EPA methodologies and produce a
comprehensive Level IV data validation deliverable. The Level IV data validation deliverable includes all
the raw data and QC parameters, such as calibration information, blank summaries, surrogate recoveries,
and internal standards information. Additionally, it was a project requirement that analytical results be
provided without local or regional influences. Therefore, only SGS Laboratories, with laboratory facilities

outside of Italy, could meet this requirement. The following SGS laboratories were used:

e SGSin Herten, Germany, was used for all routine chemical analyses of water, soil, and air.
e SGS in Rouen, France, was initially used for all radiological analyses of water.
e SGS in Antwerpen, Belgium was used for dioxin analyses of water, soil, and air.

e SGS techicians, from Germany worked at the U.S. Naval Hospital Naples to perform bacteriological
analyses because the less than 8-hour holding time requirement prior to analysis prevented shipment

of samples out of Italy without exceeding the holding time requirement.

For radiological analyses of water, samples were shipped to SGS in Rouen, France, and GEL
Laboratories in Charleston, South Carolina. GEL Laboratories was only tasked to analyze the water
samples if results from the initial radiological analysis indicated that radionuclide speciation was
warranted (Section 9.0). Beginning in February 2009 of the Phase Il investigation, the Project Team

decided to begin sending all radiological analyses to GEL Laboratories.

The data were validated and indicated that the quality of the data meets the objective of supporting a
screening risk evaluation. For statistical comparisons and mathematical manipulations, non-detected
values (U-qualified data) were represented by a concentration equal to one-half the sample-specific

reporting limit. Duplicate results (original and duplicate) were not averaged to represent the range of
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reporting limits; however, the average of the original and duplicate samples was used to represent the
concentration at a specific sampling location. Analytes qualified as estimated (J-qualified data), indicate
that the analyte is detected, but its concentration is reported at a concentration less than the quantitation
limit. These values were used as reported in the screening risk evaluation, statistical comparisons, and
mathematical manipulations. Data regarded as unreliable (R-qualified) were not used in the screening

risk evaluation.

14 SAMPLE TRACKING, CHAIN-OF-CUSTODY PROCEDURES, AND RECORD KEEPING

All samples collected were recorded by the Field Operations Leader (FOL) on chain-of-custody (COC)
forms. Each COC form included the identification numbers of the samples collected on a given day,
time(s) of collection, and names of the samplers and others who subsequently had custody of the
samples. The COC form also included the chemical analyses requested. Stringent COC procedures

were followed to document sample possession.

In addition to COC forms, certain standard forms were completed for each sample. These included
sample log sheets and daily records of investigation reports. Field data were collected and managed on
tablet field computers (i.e. Panasonic ToughBooks) through the eData electronic data collection software
application. This method of data collection allowed for single point data entry by the field team. As
samples were collected, the field team used wireless internet connections to upload field data to a secure
website. The FOL and project team could review and discuss field data in real-time or near real-time as
needed to guide sampling and analysis decisions. The Field Operations Leader (FOL) generated all COC
forms from the system, with email notifications being sent to the appropriate analytical laboratories and
project team members. Project sampling progress, pre-loading of planned sample logs and locations,
and details for all samples collected were available to field and project team personnel on the project

website. A compilation of sample log sheets is provided in Appendix A.

15 REPORT ORGANIZATION

Volume | of this report summarizes the results of samples collected for Phase Il of this investigation,
including Phase | of the ambient air study, in addition to other relevant investigations that overlapped into
Phase Il. These additional investigations included the step-out sampling, sampling of homes in Villa
Literno, sampling of Phase | homes that had PSG concentrations that exceeded risk criteria, aqueduct
sampling, and the vapor intrusion investigation at Capodichino and the Gricignano Support Site.
Volume | provides comparisons of the data to relevant risk-based criteria, regulatory criteria, and
background concentrations, where available. Volume Il of this report uses the data presented in
Volume | to conduct a screening risk evaluation. The screening risk evaluation was conducted in

accordance with EPA Risk Assessment Guidance for Superfund and the NSA Naples, ltaly, and the
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QAPP (Tetra Tech, 2009c). Volume lll of the PHE uses the data in Volume |, the screening evaluation

in Volume I, and additional public health studies to provide a Public Health Summary.

This document comprises Volume | of the Phase Il ETSA and it is segregated into the following sections:

Section 1.0 is this introduction.

Section 2.0 provides a summary of the year-long ambient air study results from the nine air sampling
locations, a comparison of the data to relevant risk-based and regulatory criteria, a summary of

continuously-monitored criteria pollutants, and a summary of the meteorological data.

Section 3.0 provides a summary of the sampling results from the Phase Il residences in the various

study areas and a comparison of the data to relevant risk-based criteria.

Section 4.0 provides a summary of the sampling results from the residences in the 1500-foot step-
out sampling area, including those initially sampled as part of the 500-foot Post Phase | investigation,

and a comparison of the data to relevant risk-based criteria.

Section 5.0 provides a summary of the sampling results from the residences in Villa Literno and a

comparison of the data to relevant risk-based criteria.

Section 6.0 provides a summary of the ASG sampling results from those residences with PSG
results that exceeded risk criteria and a comparison of the data to relevant risk-based criteria and

background concentrations.
Section 7.0 presents a summary of the source water aqueduct sampling results.

Section 8.0 presents a summary of the vapor intrusion investigations conducted at Capodichino and

the Gricignano Support Site.

Section 9.0 presents a summary of the radionuclide speciation of the tap water results with gross

alpha or gross beta radioactivity exceeding MCLs.
Section 10.0 provides a data quality review. Finally,

Section 11.0 presents the conclusions of the report and recommendations for any further

investigation.

Also, Table 1-4 provides an inventory of the samples collected during the Phase Il investigation. A

summary of the analyses for the Phase |l sampling events is provided is Table 1-5. Data collected during

the Phase | investigation can be obtained from Volume | of the Phase | ETSA (Tetra Tech, 2009a).
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TABLE 1-4

RESIDENTIAL SAMPLING INVENTORY

PHASE Il ENVIRONMENTAL TESTING SUPPORT ASSESSMENT
NSA NAPLES, ITALY

PAGE 1 OF 22
GPS_ID STUDY SAMPLING EVENT OF RESIDENCE SAMPLED MEDIA
AREA | PILOT STUDY | PHASE || POST-PHASE | 500 FT RADIUS | PRE-LEASE HOME @ 1500 FT STEP OUT | PHASE Il | SG T™W SO AS

0009 01 PHASE | SG ™ SO
0010 01 PHASE Il | SG T™W
0021 01 PHASE Il | SG T™W
0024 01 PHASE Il | SG T™W
0030 01 PRE-LEASE HOME T™W
0043 01 PRE-LEASE HOME T™W
0045 01 PHASE | SG T™W SO
0049 01 PHASE | SG T™W SO
0055 01 PRE-LEASE HOME T™W
0058 01 PHASE | SG T™W SO
0061 01 PRE-LEASE HOME T™W
0063 01 PRE-LEASE HOME T™W
0071 01 PRE-LEASE HOME T™W
0073 01 PHASE | SG T™W SO
0074 01 PRE-LEASE HOME T™W
0076 01 PRE-LEASE HOME ™
0077 01 PHASE | SG T™W SO
0079 01 PRE-LEASE HOME T™W
0082 01 PHASE Il | SG T™W SO
0085 01 PHASE Il | SG T™W SO
0104 07 PHASE Il | SG T™W SO
0111 07 PILOT STUDY | PHASE | SG ™ SO
0114 04 PHASE Il | SG T™W
0117 01 PHASE | SG T™W SO
0120 08 PRE-LEASE HOME PHASE Il | SG T™W SO
0138 01 PILOT STUDY | PHASE | T™W™W SO
0139 01 PRE-LEASE HOME T™W
0143 01 PRE-LEASE HOME T™W
0146 01 PRE-LEASE HOME T™W
0147 01 PRE-LEASE HOME T™W
0151 01 PRE-LEASE HOME T™W
0154 01 PRE-LEASE HOME T™W
0156 01 PRE-LEASE HOME T™W

SG Soil Gas

TW Tap Water

SO Soil

AS Residential Ambient Air




TABLE 1-4

RESIDENTIAL SAMPLING INVENTORY

PHASE Il ENVIRONMENTAL TESTING SUPPORT ASSESSMENT
NSA NAPLES, ITALY

PAGE 2 OF 22
GPS_ID STUDY SAMPLING EVENT OF RESIDENCE SAMPLED MEDIA
AREA | PILOT STUDY | PHASE || POST-PHASE | 500 FT RADIUS | PRE-LEASE HOME @ 1500 FT STEP OUT | PHASE Il | SG T™W SO AS
0157 01 PRE-LEASE HOME T™W
0163 01 PRE-LEASE HOME T™W
0167 01 PHASE Il | SG T™W
0170 01 PHASE | SG ™ SO
0171 01 PRE-LEASE HOME PHASE Il | SG T™W AS
0180 01 PHASE Il | SG T™W
0185 01 PHASE Il | SG AS
0193 08 PHASE | T™W
0197 06 PHASE | T™W
0198 06 PHASE Il | SG T™W SO
0199 06 PHASE | PHASE Il | SG T™W SO
0200 09 PHASE 11 ™
0214 08 PHASE | SG ™ SO
0217 08 PHASE | SG ™ SO
0225 08 1500 FT STEP OUT SG Iw AS
0227 08 PRE-LEASE HOME PHASE Il | SG T™W
0231 08 1500 FT STEP OUT SG W
0234 08 1500 FT STEP OUT SG ™ AS
0238 08 PHASE | SG T™W SO
0244 08 POST-PHASE | 500 FT RADIUS T™W
0246 08 POST-PHASE | 500 FT RADIUS PHASE 11 T™W SO
0250 08 POST-PHASE | 500 FT RADIUS ™
0263 08 PHASE | SG T™W SO
0266 08 PHASE Il | SG T™W
0269 08 1500 FT STEP OUT SG T™W
0270 08 POST-PHASE | 500 FT RADIUS T™W™W
0271 08 PHASE | SG ™ SO
0275 08 1500 FT STEP OUT SG
0276 08 1500 FT STEP OUT SG W AS
0279 08 1500 FT STEP OUT SG AS
0283 08 PHASE | SG ™ SO
0288 08 1500 FT STEP OUT SG Iw
0290 08 PRE-LEASE HOME PHASE Il | SG T™W SO
SG Soil Gas
TW Tap Water
SO Soil

AS Residential Ambient Air




TABLE 1-4

RESIDENTIAL SAMPLING INVENTORY

PHASE Il ENVIRONMENTAL TESTING SUPPORT ASSESSMENT
NSA NAPLES, ITALY

PAGE 3 OF 22
GPS_ID STUDY SAMPLING EVENT OF RESIDENCE SAMPLED MEDIA
AREA | PILOT STUDY | PHASE || POST-PHASE | 500 FT RADIUS | PRE-LEASE HOME @ 1500 FT STEP OUT | PHASE Il | SG T™W SO AS
0302 08 PHASE Il | SG T™W
0309 08 PHASE | SG T™W SO
0326 08 1500 FT STEP OUT SG T™W AS
0329 08 1500 FT STEP OUT SG AS
0332 08 POST-PHASE | 500 FT RADIUS ™
0333 08 PHASE | PHASE Il | SG T™W SO
0339 08 1500 FT STEP OUT SG T™W AS
0341 08 1500 FT STEP OUT SG
0343 08 1500 FT STEP OUT SG T™W AS
0345 08 1500 FT STEP OUT SG
0346 08 PHASE | SG ™ SO
0354 08 1500 FT STEP OUT SG T™W
0362 08 PRE-LEASE HOME T™W
0366 08 POST-PHASE | 500 FT RADIUS T™W™W
0368 08 POST-PHASE | 500 FT RADIUS T™W
0371 08 1500 FT STEP OUT SG
0374 08 1500 FT STEP OUT SG AS
0376 08 PHASE Il | SG T™W
0380 08 PHASE | SG ™ SO
0383 08 PHASE | SG T™W SO
0388 08 POST-PHASE | 500 FT RADIUS T™W
0393 08 PRE-LEASE HOME PHASE Il | SG ™
0395 08 PHASE | SG T™W SO
0397 08 PRE-LEASE HOME T™W
0402 08 PHASE | T™W
0409 08 POST-PHASE | 500 FT RADIUS ™
0410 08 1500 FT STEP OUT SG
0411 08 POST-PHASE | 500 FT RADIUS T™W
0416 08 1500 FT STEP OUT SG W
0419 08 PRE-LEASE HOME PHASE Il | SG T™W SO
0427 08 1500 FT STEP OUT SG T™W
0434 08 PHASE | SG ™ SO
0436 08 1500 FT STEP OUT SG W
SG Soil Gas
TW Tap Water
SO Soil

AS Residential Ambient Air




TABLE 1-4

RESIDENTIAL SAMPLING INVENTORY
PHASE Il ENVIRONMENTAL TESTING SUPPORT ASSESSMENT
NSA NAPLES, ITALY

PAGE 4 OF 22
GPS_ID STUDY SAMPLING EVENT OF RESIDENCE SAMPLED MEDIA
AREA | PILOT STUDY | PHASE || POST-PHASE | 500 FT RADIUS | PRE-LEASE HOME @ 1500 FT STEP OUT | PHASE Il | SG T™W SO AS
0438 08 PRE-LEASE HOME T™W
0440 08 PHASE | SG T™W SO
0454 08 POST-PHASE | 500 FT RADIUS ™
0457 08 PHASE | SG ™ SO
0459 07 PHASE Il | SG T™W SO
0460 08 PHASE Il | SG T™W
0462 08 1500 FT STEP OUT SG W
0476 08 PRE-LEASE HOME T™W
0479 03 PHASE Il | SG T™W SO
0488 08 PHASE Il | SG T™W AS
0491 08 PHASE | SG ™ SO
0497 08 PHASE | PHASE Il | SG T™W SO
0499 08 PHASE | SG ™ SO
0501 08 PHASE | SG ™ SO
0502 08 PRE-LEASE HOME PHASE Il | SG T™W SO
0504 08 PHASE | SG ™ SO
0512 08 PHASE Il | SG ™ AS
0516 08 PHASE | SG ™ SO
0517 08 PHASE | SG ™ SO
0525 08 PRE-LEASE HOME PHASE Il | SG ™ SO
0529 08 PHASE | SG T™W SO
0539 08 PHASE | SG ™ SO
0547 08 PHASE | SG T™W SO
0548 06 PHASE | PHASE Il | SG ™ SO AS
0549 09 PHASE | T™W
0551 09 PHASE Il | SG T™W SO
0552 09 PHASE Il | SG T™W SO
0564 05 PHASE Il | SG T™W
0567 05 PRE-LEASE HOME T™W
0574 05 PHASE Il | SG T™W
0588 01 PHASE Il | SG T™W SO
0589 01 PHASE Il | SG T™W SO
0598 01 PHASE Il | SG T™W
SG Soil Gas
TW Tap Water
SO Soil

AS Residential Ambient Air



TABLE 1-4

RESIDENTIAL SAMPLING INVENTORY

PHASE Il ENVIRONMENTAL TESTING SUPPORT ASSESSMENT
NSA NAPLES, ITALY

PAGE 5 OF 22
GPS_ID STUDY SAMPLING EVENT OF RESIDENCE SAMPLED MEDIA
AREA | PILOT STUDY | PHASE || POST-PHASE | 500 FT RADIUS | PRE-LEASE HOME @ 1500 FT STEP OUT | PHASE Il | SG T™W SO AS
0659 07 PHASE | T™W
0764 05 PRE-LEASE HOME T™W
0771 04 PHASE Il | SG T™W SO
0774 04 PHASE | SG ™ SO
0775 05 PRE-LEASE HOME T™W
0777 04 PHASE | SG ™ SO
0789 06 PRE-LEASE HOME PHASE Il | SG T™W
0801 06 PHASE Il | SG T™W
0805 06 PRE-LEASE HOME PHASE Il | SG T™W AS
0806 06 PHASE | T™W
0813 06 PHASE Il | SG T™W
0814 06 PHASE Il | SG T™W
0815 06 PHASE Il | SG AS
0822 06 PHASE Il | SG
0823 06 PRE-LEASE HOME T™W
0827 06 PHASE Il | SG ™ AS
0831 06 PHASE | PHASE Il | SG ™ SO
0834 06 PRE-LEASE HOME T™W
0837 06 PHASE Il | SG ™
0838 06 PHASE Il | SG ™ SO
0844 06 PILOT STUDY | PHASE | SG T™W SO
0848 06 PHASE Il | SG ™
0850 06 PRE-LEASE HOME T™W
0851 06 PHASE | PHASE Il | SG T™W AS
0854 06 PRE-LEASE HOME T™W
0882 05 PHASE I