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Executive Summary

A background study was conducted for the western portion of Vieques Island, Puerto Rico.
The primary purpose of this study was to develop a set of background values for inorganic
constituents that occur commonly in environmental media for comparison with sites
investigated within the Former Naval Ammunition Support Detachment (NASD) located in
this part of the island. These background inorganic constituent levels from this study will be
used for comparison with soil inorganic constituent levels in samples collected during the
site investigations at Solid Waste Management Units (SWMUs) and Areas of Concern
(AOC). Background data were collected specifically from the western portion of Vieques
within the Former NASD to represent soil types similar to those where environmental sites
are located during site-specific background comparisons.

A draft background sampling work plan was prepared (CH2M HILL, November 2000) and
finalized after regulatory agency review. This approved work plan was used to select the
number and locations of background samples. Soil, rock, groundwater, surface water, and
sediment samples were proposed. A meeting was conducted on November 9, 2000, at
Region II office of the U.S. Environmental Protection Agency (USEPA) in New York to
discuss review comments before finalizing the sampling plan for the background study.

Figure 2-1 in Section 2 of this document presents a regional map indicating the location of
the Former NASD. The map also identifies geological formations in the western portion of
Vieques Island. The island geological formations were based on U.S. Geological Survey
(USGS) classification. The geological soil types identified include:

» Coastal beach deposits (Qb)

* Swamp and marsh deposits (Qs)

* Alluvial deposits (Qa)

*  Plutonic rock made up mostly of granidiorite and quartz diorite (KTd)

In the southern coastal area, plutonic rocks are at the surface. To show that inorganic
constituents (metals) can result from the plutonic rocks occurring in the area, rock samples
were collected. Groundwater in this general area occurs as a single aquifer identified as the
Resolucién Valley aquifer. The valley slopes from Mount Pirata toward the Vieques Passage,
with an area of approximately 8 square miles. No perennial streams were identified for
sampling within this western portion of the island. Two surface water bodies (saltwater
lagoons) that represented background conditions and were located away from the Former
NASD operations were sampled: one in the northwest portion and one in the southwest
portion of the island.

Three existing groundwater wells used as water supply wells in the past for Navy
operations were identified as potential background wells, because of their location away
from Former NASD operations and any sites identified for investigation. These wells were
previously sampled by the USGS. The analytical data from USGS sampling had high
detection limits, and as a result the data were not usable as part of this background study.
These wells (Station IDs KTD-NAVY01, KTD-NAVY(07, and KTD-NAVY08) were developed
and sampled, and analytical data were obtained for this background study. More recent
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EXECUTIVE SUMMARY

review comments (Appendix J) suggested that the metal casings present on these former
Navy water supply wells might have influenced the metal concentrations in groundwater
samples from these wells. Therefore, data from these Navy water supply wells were
removed from the representative background data for groundwater. Although these data
were included in the appendix of this report, they were not included in the background
tables in the body of the report. The data from one upgradient IR well, AOC-K-MW03, was
included as part of the final background data set since it is a polyvinyl chloride (PVC) cased
well and located upgradient of the former NASD activities.

The technical approach to sampling was discussed with the USEPA after the work plan was
submitted and prior to conducting sampling. The sample locations were selected by the
review team after review of existing historical Navy operational information about the
western portion of the island included in the Environmental Baseline Survey (ERM, April
2000) and review of the photo-identified (PI) anomalies (ERI, 2000). Sample locations were
placed in areas with no known or suspected historical activities. The soil samples were also
located such that they were away from any roadway influences (e.g., automobile emissions
or road runoff). Photos of the sample locations taken during the more recent site visit are
included in Appendix J-11.

Surface soil samples were collected from the surface to 6 inches below land surface (bls) at
26 surface soil locations. Subsurface soil samples were collected from 11 of the soil sampling
locations at depths ranging from 2 to 6 feet bls, depending on the depth to rock in the
sampling area. Additionally, five rock samples were collected from the southwestern end of
Vieques Island. Groundwater was sampled from five newly installed background wells.
Three existing Navy water supply well samples were not included in the final data set
because of possible elevated metals concentrations from the iron well casings. Two surface
water bodies identified as Laguna Kiani and Laguna Playa Grande were included for
surface water and sediment sampling. Four samples each of sediment and surface water
were collected from each surface water body. Except for two surface water and sediment
samples from Laguna Kiani, all others were determined by the background review team to
not be usable as representing background conditions for future background versus site
comparisons (see Appendix J). Appendix K presents a D-size drawing showing sample
locations along with other PI anomalies.

Analytical data collected for the samples for each medium (surface soil, subsurface soil,
rock, groundwater, surface water, and sediments) were validated using data quality
evaluation guidelines from USEPA. Results of the analysis are included in Section 5 of this
report.

The validated data were evaluated using statistical methods according to the latest USEPA
guidance (USEPA, 1991). The initial step of the statistical evaluation included data
evaluations for concentration distributions using parametric methods such as estimation of
minimum, maximum, mean, and standard deviation. The arithmetic mean estimates include
non-detects at half their detection limit values. Analytical data distributions also were
plotted into box plots to identify data graphical distribution ranges as well to identify any
extreme (e.g., outlier) values (Appendix F). The data also were analyzed to determine
whether different soil types, rock samples, and surface and subsurface soils have
significantly different inorganic constituent distributions. The statistical analysis concluded
that for most constituents, no significant differences existed between surface and subsurface
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soils, whereas rock sample constituent levels appeared to be significantly different from soil
levels. Therefore, surface and subsurface soil samples were combined for development of a
background soil data set, whereas rock samples were kept as a separate data set.

According to the USEPA guidance, a single data background value is developed for each
constituent for soil for future “point” comparisons between site and background, as part of
the initial site screening analysis. This “point estimate” background value is the upper 95
percent tolerance limit (UTL95%). The UTL95% values for all the media were included in
this report (Section 4). These values are developed for comparisons during site
investigations with single sample results. Alternatively, site inorganic concentration ranges
for the set of samples can be compared to concentration ranges in the background sample
set. When necessary, future comparisons between site and background concentrations may
involve additional statistical methods for comparisons to determine whether the site
concentrations are significantly different from background. Such comparisons will be
limited to constituents and media where it is identified as appropriate or necessary, because
of the additional level of effort involved for such comparisons.

The draft background study report was submitted for review by agencies and other
interested parties on June 15, 2001. Several sets of comments were received, including
comments from the USEPA, Puerto Rico Environmental Quality Board (PREQB), Puerto
Rico Commissioner’s office, and the Technical Assistance for Public Participation (TAPP).
Since comments were received from only the USEPA within the scheduled time, comment-
specific responses were submitted to USEPA with the intention of finalizing this
background investigation report. Additional comments from other parties were received
approximately one year later. Because of the large number of comments received on the
draft background study report, the CERCLA Technical Committee (CTC) suggested forming
a subcommittee with technical representatives from each of the agencies to review and
resolve the comments. This technical subcommittee’s objective was to propose a path
forward to the CTC to reach closure on this background study report. The subcommittee
held a conference call to resolve the issues, and the summary of the response-to-comments
was prepared as a technical memorandum. All of the comments (and the technical
memorandum summarizing responses based on the technical subcommittee discussion) are
included in Appendix J of this report. The action items identified during the subcommittee
discussion to finalize the background report were as follows:

1. A visit to the site by agency representatives was suggested by the Background Technical
Subcommittee.

2. The review team (primarily TRC and TAPP) expressed the potential need for additional
sampling and organic constituents analysis of selected background soil sample locations
following the site visit, if any of the previously collected sample locations were
identified as having been impacted by Navy operations.

3. It was suggested that better figures should be provided prior to the site visit, and that
aerial study photos should be used for better scale/resolution and to overlay
Preliminary Assessment/Site Investigation (PA/SI) areas with background sampling
locations. These better figures were suggested for insertion as an appendix to the revised
report.
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4. The UTL95% values should be replaced with updated values that default to the
maximum concentration if the estimated value is greater than the maximum. It was also
suggested that a set of UCL95% values be added to these tables.

5. The Background Report should be revised accordingly to address the responses
submitted to USEPA, as well as the to incorporate changes to address all other
comments resulting from discussions with the technical subcommittee team, as
presented during the conference call.

6. An appendix should be added to the Background Report to include a complete set of all
comments and responses to the comments.

This update to the background study report includes the information listed previously and
addresses the action items identified. A field site visit conducted on July 17, 2002, addressed
Action Items 1, 2 and 3. The other three action items were incorporated into this report
update. The CTC meeting was held to discuss site visit findings. The field visit input was
also obtained from the public during the August Technical Review Committee meeting in
Vieques to obtain any public input. No additional sampling needs were identified by the
technical team. Several issues, however, were recommended to be addressed in this report
update. These included the following;:

1. Surface water/sediment background data from Laguna Playa Grande may not be usable
because of elevated metals levels, and samples might be turbid. Resampling to confirm
presence/absence of elevated metals through the use of clean sampling procedures was
recommended. Background for each surface water body will be established with future
RI/FS site investigations.

2. Background wells with metal casings need to be evaluated for correlation of elevated
iron levels to use of metal well casings.

3. The one background soil sample with high lead levels may need to be dropped from the
background study.

4. Background concentrations of pesticides will be revisited when pesticides become a
contaminant of concern for an individual site.

The current update to this background study report removed the one surface soil sample
identified to have an “outlier” value for lead at QA-SS05, as suggested by the team. The
surface water samples were dropped from background data set. Wells with metal casings
also were dropped from the background data set. Wells located in the upgradient locations
of individual sites will be identified for comparisons during individual site evaluations. In
the absence of such wells, either background wells or alternative wells will be identified as
appropriate on a site-specific basis. The background UTL95% values are updated in each of
the tables. A set of 95 percent upper confidence limit values (UCL95%) was also added to
these revised tables where numbers of samples were adequate to estimate this value.
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SECTION 1

Introduction

This background investigation report describes work completed for the background
investigation of soils, rock, groundwater, surface water, and sediment at the Former Naval
Ammunition Support Detachment (NASD), Vieques Island, Puerto Rico. This report was
prepared under the Naval Facilities Engineering Command (NAVFACENGCOM)
LANTDIV Navy Contract N62470-95-D-6007, Navy Comprehensive Long-Term
Environmental Action Navy (CLEAN), District III, Contract Task Order 0189. The technical
approach is based on Procedural Guidance for Statistically Analyzing Environmental Background
Data (NAVFACENGCOM, 1998) and the USEPA-approved Work Plan and Sampling and
Analysis Plan for Soil, Groundwater, Surface Water, and Sediment Background Investigation
(CH2M HILL, December 2000).

Figure 1-1 presents a regional location map of the Former NASD, and Figure 1-2 presents a
facility map. Previous investigations at the Former NASD revealed elevated levels of metals
in the soils, groundwater, surface water, and sediment at several Installation Restoration
(IR) site locations. However, the investigations have not differentiated the degree to which
these constituents were attributed either to site conditions or to background conditions
associated with constituents that commonly occur in the environment. The background
sampling data will be used to establish the range of background concentrations for metals at
the Former NASD. The statistical methods followed to develop background concentrations
are in accordance with USEPA guidance (USEPA, June 2001). The background levels will be
used in site management decisions as well as during risk assessment in accordance with
USEPA guidance on Role of Background in CERCLA Cleanup Program (USEPA, April 2002).

This report documents the Background Sampling Program conducted to support the IR
program at the Former NASD, and is divided into seven sections.

Section 1 contains objectives of the background sampling program, background information
about the Former NASD, physical characteristics of the study area, and the local geology
and hydrogeology.

Section 2 provides the technical approach and investigation procedures for the sampling
investigations.

Section 3 provides field sampling summaries and activities.
Section 4 includes sample results and statistical evaluation.
Section 5 presents the data quality evaluation.

Section 6 provides background sampling conclusions.

Section 7 provides background report and sampling references.
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FIGURE 11 SITE LOCATION MAP
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FIGURE 1-2 FACILITY MAP
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SECTION 1: INTRODUCTION

1.1 Background Sampling Objectives

CH2M HILL conducted a background sampling program from December 5 to December 21,
2000, to support implementation of the Navy’s IR program at the Former NASD. The
purpose of the background sampling program was to provide sufficient data to establish
representative background concentration data for inorganic constituents that occur
commonly in environmental media. Samples were collected specifically in the western part
of Vieques to establish background levels suitable for comparisons with site data for sites
within the Former NASD. Constituent concentrations detected in various media as part of
environmental investigations including the Preliminary Assessment/Site Investigation
(PA/SI), Expanded PA/SI, and Remedial Investigation (RI) at the site will be compared
with background data established herein to evaluate whether reported concentrations of
those constituents are related to NASD operations, or are common to the environmental
media in which they occur. Background data were collected for soils, groundwater, surface
water, and sediment. Outcrop rock samples also were collected and reported. The
background data will be used to compare the distribution of data collected during the site
investigations to the distribution of the background data set.

1.2 Facility Background

1.2.1 Location

Vieques Island lies roughly 7 miles southeast of the U.S. Naval Station Roosevelt Roads
(NSRR), Puerto Rico (Figure 1-1). Vieques is the largest offshore island of Puerto Rico, with a
surface area of approximately 51 square miles. The U.S. Navy occupies approximately
22,600 acres of the 33,000 acres that comprise Vieques Island. The 22,600 acres consist of the
following:

* The Former NASD, which consists of 8,000 acres along the western third of the island

* The Eastern Maneuver Area (EMA), which consists of 11,000 acres located in the east-
central portion of the island

* The Atlantic Fleet Weapons Training Facility (AFWTF), which consists of 3,600 acres
along the eastern portion of the island

The background investigation for this report addresses the background conditions for the
Former NASD.

1.2.2 Site History and Mission

The Former NASD was utilized by the U.S. Navy Atlantic Fleet for storage of munitions
from 1942 to December 31, 2000. Activities at the Former NASD were directed under the
consolidated command of Commander Fleet Air Caribbean, Naval Forces Caribbean, and
Antilles Defense Command, which were headquartered at NSRR. The mission of the Former
NASD was to receive, store, and issue all ordnance authorized by NSRR for support of
Atlantic Fleet activities.
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On May 1, 2001, the majority of the Former NASD was transferred from Navy control. The
land was divided among the following parties (with approximate acreage noted):
Department of Interior (DOI), 3,100 acres; Municipality of Vieques, 4,000 acres; and Puerto
Rican Conservation Trust, 800 acres. The Navy retained approximately 100 acres, including
the Relocatable Over the Horizon Radar (ROTHR) site and a communications facility, both
located on Mount Pirata.

1.3 Physical Characteristics of Study Area

This section summarizes the environmental setting of the Former NASD, including site
description, land use, climate, topography, surface water, geology, and hydrogeology.

1.3.1 Site Description

The majority of the site is undeveloped and heavily vegetated with trees, low-lying brush,
and tall grasses. The southwestern portion of the site is the least developed. The east-central
portion of the site was utilized for munitions magazines, which were scattered throughout
the area. The northeastern portion of the site was the most developed, containing facilities
for the main support compound. The southeastern portion of the site contains the recently
completed ROTHR station and associated facilities.

Paved and dirt roads traverse the site. Access is limited to a single guarded security gate.
The main gate to the site is located at the extreme northeast end of the site near the Vieques
Municipal Airport. The approximate coordinates of the center of the site are 18 degrees 7
minutes north latitude and 65 degrees 33 minutes west longitude.

1.3.2 Structures, Roads, and Other Site Inprovements

The central and northeastern portions of the site were the most developed, containing
munitions storage magazines and installation support facilities. Paved roads are present
along the north and east boundaries of the site, in the main support compound, and among
the inactive munitions magazines. The road to the Mount Pirata communications facility is
also paved. The remainder of the site is a patchwork of dirt and paved roads, most of which
are overgrown with vegetation.

1.3.3 Vicinity Characteristics

The site is bounded by water on three sides: Vieques Sound to the north, Vieques Passage to
the west, and the Caribbean Sea to the south. The east land-based border is controlled by the
Puerto Rico Department of Natural Resources, the Puerto Rico Port Authority, and private
landowners. The Vieques Municipal Airport property lies adjacent to the northeast portion
of the site where the abutting property provides the runway approach clear zone. South of
the airport property is undeveloped land managed by the Puerto Rico Department of
Natural Resources. This property is used primarily for cattle grazing. Farther south lies the
area known as the “South La Hueca” parcel. This area is inhabited by individual
landowners with private homes, small pastures, and farms.
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1.3.4 Land Use

The Former NASD occupied approximately 8,000 acres, most of which was undeveloped
and leased to local landowners for cattle grazing. The Former NASD operated a 625-foot
ammunition handling pier known as Mosquito Pier. Power on the Former NASD was
received from Puerto Rico via underwater transmission lines. Therefore, no power
production units other than emergency generators were located at the Former NASD.
Significant facilities at the Former NASD included the Transportation Shop (Buildings 2015
and 2016), the Carpentry Shop, and the Sewage Treatment Plant. These operations are now
closed, and most of the facilities were decommissioned after operations ceased. The Former
NASD currently is inactive.

1.3.5 Climate

The climate of Vieques is tropical-marine. Temperatures are nearly constant, with an annual
average of approximately 79 degrees Fahrenheit (°F). August is the warmest month (82°F)
and February the coolest (76°F). Vieques lies directly in the path of the prevailing easterly
trade winds that regulate the climate of Puerto Rico. The trade winds result in a rainfall
pattern characterized by a dry season from December through July and a rainy season from
August to November. Heavy precipitation may be induced by tropical storms from June to
November. The western part of the island, where the site is located, averages approximately
50 inches of rainfall per year, 50 percent of which occurs during the rainy season (United
States Geological Survey [USGS], 1989).

1.3.6 Topography and Surface Water

The topography of the site is characterized by a series of low hills and small valleys. The
most elevated areas occur along a west-to-east axis near the center of the site. The highest
point is Mount Pirata, approximately 987 feet above sea level. In general, the slope of the
site tapers gradually down from the center to the coastal areas, with the exception of steep
slopes in the vicinity of Mount Pirata.

Surface water present on the site consists of several lagoons and intermittent streams. The
Arenas, El Pobre, and Kiani Lagoons are located at the northwestern end of the site, and the
Playa Grande Lagoon is located at the southeast end of the site. These lagoons are generally
very shallow with large concentrations of mangrove trees. Most streams on the site are
ephemeral, flowing only for a short period of time after precipitation events. These natural
storm drainage channels, dry most of the year, are located throughout the site, generally
running in a northerly or southerly direction downward from the central elevated portions
of the site. No lakes, rivers, or flowing springs are present on the site (USGS, 1989).

1.4 Local Geology and Hydrogeology

The geology of Vieques is characterized by volcanic rocks generally overlain by alluvial
deposits and patches of limestone. Volcanic andesites, deposited in a marine environment,
were intruded by a quartz-diorite plutonic complex that is exposed over a large percentage
of the island. A gradual change in texture from coarse to fine-grained quartz-diorite has
been observed from west to east. Limestone occurs in sectors of the north, south, and
eastern parts of the island. The most extensive areas of limestone are found on the south
coast peninsulas. The limestone is generally soft, yellowish, and well-indurated where
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SECTION 1: INTRODUCTION

exposed to the atmosphere. The sedimentary deposits consist of a mixture of sand, silt, and
clay. The floodplains consist of beach and dune deposits formed by calcite, quartz, volcanic
rock fragments, and minor magnetite (USGS, 1989).

The U.S. Department of Agriculture (USDA) Soil Conservation Service Soil Survey of
Humacao Area of Eastern Puerto Rico (USDA, January 1977) identified four soil types on the
western end of Vieques. These soil types included:

1. Coastal beach deposits (Qb)

2. Swamp and marsh deposits (Qs)

3. Alluvial deposits (Qa)

4. Plutonic rock made up largely of granidiorite and quartz diorite (KTd)

The groundwater in this general area is from a single aquifer identified as the
Resolucién Valley aquifer, occurring only in a small portion of the western part of
Vieques Island, located near the Navy water supply wells area. The valley slopes from
Mount Pirata toward the Vieques Passage and receives more rainfall than any other area
of Vieques. No perennial streams are present in the valley. The geology of the
Resolucién Valley aquifer consists of sedimentary deposits that overlie a layer of
saprolite derived from plutonic rocks. Geophysical surveys show that the average
thickness of alluvial deposits is approximately 30 feet (USGS, 1989).
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SECTION 2

Technical Approach and Investigation
Procedures

This section describes the technical approach developed on the basis of the approved
Background Investigation Work Plan for the Former NASD (CH2M HILL, December 2000). The
selection of background sampling locations was based on a review of aerial photographs,
and site reconnaissance observations.

Field investigation protocols were conducted in accordance with the Master Work Plan
(CH2M HILL, September 2000), which was approved by the Navy and USEPA for
Installation Restoration (IR) program activities at the Former NASD (USGS, March 1997).
The Master Work Plan is a set of documents prepared to address all sampling and analysis
activities conducted at the Former NASD, and includes the following documents: Master
Field Sampling Plan (FSP), Master Quality Assurance Project Plan (QAPP), Master
Investigation-Derived Waste Plan (IDWP), and Master Health and Safety Plan (HASP).

2.1 Existing Data Review

Current and historical aerial photographs were reviewed to ensure that samples were
placed in non-impacted areas. This included a review of aerial photographs from 1936, 1937,
1959, 1961, 1962, 1964, 1967, 1973, 1985, 1993, 1994, and 1999. In addition, each sampling
location was inspected prior to sampling to verify that no apparent signs of past activities
were present at the sample locations. Appendix K presents a comprehensive figure of the
identified and suspected past operations located within the Former NASD.

Preliminary activities also included reviews of USGS reports, which documented a 1997
groundwater study of existing water supply wells on the Former NASD. Because the
laboratory reporting limits were higher than the reporting limits used for the current IR
investigations, the data collected by the USGS are not usable. Therefore, three existing water
supply wells (KTD-Navy-01, KITD-Navy-06, and KTD-Navy-07) were sampled as part of
this background study. Boring and well construction details were reviewed as part of Work
Plan development. These three former Navy water supply wells have metal casings and are
screened in the water table aquifer.

As described in the work plan, a site visit was conducted to evaluate the current condition
and integrity of the wells before sampling. Well inspections included verification of intact
protective casings and well locks, and measurements of total well depths.

2.2 Field Sampling Activities and Procedures

The background sampling efforts were conducted in December 2000, and included the
collection of environmental samples from areas believed to be unaffected by historical
NASD industrial activities. A total of 66 environmental samples were collected during this
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SECTION 2: TECHNICAL APPROACH AND INVESTIGATION PROCEDURES

field investigation. The total sample number did not include the required duplicates, blanks,
or quality assurance/quality control (QA/QC) samples. The samples were analyzed for
metals using the Contract Laboratory Procedures (CLP) Scope of Work (SOW) ILMO4.0 and
USEPA Methods E200.7M, 245.2M, and 245.5M. Sample distribution by medium was as
follows:

* Eight groundwater samples from the three former Navy water supply wells, one newly
installed background well (AOC-K-MW03) under the IR program, and four newly
installed background wells

» Twenty-six surface soil samples (collected from the surface to 6 inches below land
surface [bls]) and 11 subsurface soil samples (collected from 2 to 6 feet bls)

» Five outcrop plutonic rock samples

» Eight surface water samples and eight sediment samples, with one of each type of
sample taken from each of the eight sample locations

Figure 2-1 identifies the background sample locations. These locations were agreed upon by
the USEPA and Navy, who were the only members of the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) Technical Review Committee (CTC)
participating in its meeting on November 9, 2000. Figure 2-1 shows the areas of each soil
type in relation to the IR sites.

Table 2-1 summarizes all background study samples, including QA /QC samples. Samples
are discussed in greater detail in subsequent sections.

2.2.1 Soil and Rock Samples

As part of the background investigation, surface and subsurface soil samples were collected
from the same locations. Surface soil was sampled from the surface to a depth of 6 inches bls
using a stainless-steel trowel and mixing bowl. A stainless steel hand auger was used to
collect the subsurface soil samples from a depth of 2 to 6 feet bls. Soil sample collection and
decontamination of soil sampling equipment were conducted in accordance with the
Standard Operating Procedures (SOP) for the collection of soil samples from the Master
Work Plan (CH2M HILL, September 2000). Rock samples were collected from outcrop areas
using a stainless steel geologist pick. Soils are described in the soil boring logs found in
Appendix A.
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FIGURE 241 BACKGROUND SAMPLE LOCATIONS
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SECTION 2: TECHNICAL APPROACH AND INVESTIGATION PROCEDURES

TABLE 2-1
Background Investigation Samples *
NASD, Vieques, Puerto Rico

Number Total No.
of Equip. Field Field of
Parameter Method Samples Blanks Blanks Duplicates MS/MS  Samples
Groundwater Samples
TAL Metals 2500 7M/E245.2M 8 4 1 4 1 18
(Total) JE245.5M
(TSES'\SSSS E200.7M/E245.2M 8 4 1 4 1 18
/E245.5M

Soil Samples (including rock samples)

TAL Metals  £560 7m/E245.2M 42 - - 6 2 50

/E245.5M
Surface Water

TAL Metals

E200.7M/E245.2M 8 - - 4 1 13
/E245.5M

Sediment - - - -

TAL Metals ~ E200.7M/E245.2M 8 - - 4 1 13
JE245.5M

* Note: Some of the originally collected samples are not included in the final data set as described in
Executive Summary and Section 4.

2.2.2 Groundwater

Groundwater samples were collected from the wells using low-flow purging sampling
techniques. A submersible Redi-Flow pump or peristaltic pump was used for groundwater
sampling, depending on the depth to groundwater. The preferred method was the
peristaltic pump. However, limitations of the pump prevented its use in wells in where the
depth to groundwater was greater than 20 feet. Groundwater sampling and
decontamination of groundwater sampling equipment were conducted in accordance with
the SOPs for the collection of groundwater samples in the Master Work Plan (CH2M HILL,
September 2000). Completed groundwater sampling logs are included in Appendix B.

2.2.3 Surface Water and Sediment

Surface water and sediment samples were collected from the same locations. Surface water
samples were collected first to minimize sample turbidity. Surface water sampling,
sediment sampling, and decontamination of all sampling equipment were conducted in
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SECTION 2: TECHNICAL APPROACH AND INVESTIGATION PROCEDURES

accordance with the SOPs for the collection of surface water and sediment samples in the
Master Work Plan (CH2M HILL, September 2000).

2.3 Sample Designation

Sampling locations and collected media from the background investigation were assigned
unique designations so that the sampling information and analytical data could be entered
into a Geographic Information System (GIS) Data Management system for the Former
NASD. Specifications for field data, analytical data, sample identification, and electronic
deliverable format are described in the approved Background Investigation Work Plan
(CH2M HILL, December 2000).
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SECTION 3

Field Background Sampling Investigations

3.1 Sampling Locations

Accessible sampling locations were selected to provide representative data demonstrating
the geologic variations across the Former NASD while ensuring that samples were received
from areas with no apparent past or present human activities. The Soil Survey of Humacao
Area of Eastern Puerto Rico (USDA, January, 1977) identified four soil types on the western
end of Vieques, including:

1. Coastal beach deposits (Qb)

2. Swamp and marsh deposits (Qs)

3. Alluvial deposits (Qa)

4. Plutonic rock made up largely of granidiorite and quartz diorite (KTd)

Of these soil types, one IR site is located in soil classified as Qs; 13 IR sites are located in soil
classified as Qa; and three IR sites are located in soil classified as KTd. No IR sites are
located on the coastal beach deposits.

Soil, groundwater, surface water, and sediment samples were collected from Qs, Qa, and
KTd to evaluate the concentrations of metals that commonly occur in the environment for
each soil type. In addition, surface water and sediment samples were collected from Qs and
Qb since limited surface water bodies are present on the Former NASD. Figure 2-1,
presented previously, illustrates the background sample locations. The following
subsections describe the sampling methods and rationale for each media.

3.1.1 Soil

To characterize the background soils, samples were collected from the Qa, Qs, and KTd soil
types. In addition, five samples were collected from outcropping plutonic rocks since most
of the deposits are largely made up of weathered plutonic rocks. The soil sampling locations
are referenced on Figure 2-1 (presented previously) and again in Appendix K.

Surface soil samples (surface to 6 inches bls) were collected at all proposed background soil
sample locations. Corresponding subsurface vadose-zone soil samples (2 to 6 feet bls) were
collected at 50 percent of the proposed background surface soil sample locations. These
sample depths correspond to the depths of samples collected during the PA/SI. The
samples were analyzed for Target Analyte List (TAL) metals using USEPA Methods E200.7
and E245.5 (SOW IMLO03 or latest version).

3.1.2 Groundwater

Background data for groundwater metals were collected from five newly installed wells
(four background wells and one upgradient IR well) and three former water supply wells.
Figure 2-1 (presented previously) shows the locations of these wells. Three new background
wells were installed in alluvial deposits common to most IR sites, and one was placed in
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SECTION 3: FIELD BACKGROUND SAMPLING INVESTIGATIONS

swamp and marsh deposits in SWMU 6. The upgradient IR well was installed near the
interface between plutonic rock and alluvial deposits. The three former Navy water supply
wells are located within plutonic bedrock (KTd).

The new background investigation wells were installed using 2-inch-diameter polyvinyl
chloride (PVC) well screen and casing in accordance with the procedures outlined in the
Master Work Plan (CH2M HILL, September 2000). Construction details of existing water
supply wells were reviewed and validated prior to use for background sampling. The
former water supply wells were screened in plutonic rock at similar depth intervals as the
IR monitoring wells at SWMU 4 and SWMU 7. These wells were re-developed prior to
implementing the sampling plan.

Well construction logs are included in Appendix C of this report.

3.1.3 Surface Water/Sediment

Six surface water and six sediment samples were collected as part of the background
investigation at the locations shown in Figure 2-1. Two surface water samples and two
sediment samples were collected from Laguna Kiani, while four surface water samples were
collected from Laguna Playa Grande. In addition, data obtained from two surface water
samples and two sediment samples identified as samples SW/SED06 and SW/SED07
(previously collected from Laguna Kiani in May, 2000 as part of the SWMU 6 PA /SI
investigation) were also used in the background study. These two samples were collected
away from SWMU 6 for the purpose of measuring background surface water/sediment
quality.

3.2 Site Surveying

Background soil sample locations were spatially located using Global Positioning Satellite
(GPS) techniques. The survey established latitude and longitude coordinates for each
sample location. In addition, monitoring well elevations (in feet above mean sea level [msl])
were established to the nearest 0.01 foot. Traditional surveying techniques were used to
establish well elevations for wells in public works, while GPS techniques were used on
remote sites after field activities were completed.
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SECTION 4

Background Values Estimation and Sampling
Results

Various statistical evaluations can be conducted on the validated data for selection of a
representative background data set and values. The rationale for the statistical evaluation is
that a single sample result may not represent true background conditions. However, a set of
data with an adequate number of samples could provide a range of background
concentrations for the various constituents that are representative of a typical background
distribution.

Tables 4-1 through 4-7 represent a statistical summary of detected sample parameters for
groundwater, surface soil, subsurface soil, combined surface and subsurface soil, rock,
surface water, and sediment samples, respectively. The “ Average Detect” value included in
these tables represent the mean of only detected concentrations, where as the “ Arithmetic
Mean” value includes detected concentrations and non-detected concentrations at half the
detection limit value.

A representative background data set, when developed, may have multiple and varied uses
at a site. A site-representative data set can be considered similar to a background data set
when the following criteria are similar for both:

* Number of samples per data set from background and the site

* Frequency of detects

* Range of detected concentrations (as presented by boxplots in Appendix F)

* Calculated mean concentrations (see Appendix E, tables)

* Calculated Upper Tolerance Limit 95 percent (UTL95%) and upper 95 percent
confidence limit (UCL95%) concentrations (see Appendix E and Tables 4-8 to 4-12)

Individual data points (point-estimates or individual sample result) from a site should be
compared to background UTL95% values. Alternatively, when comparing a site maximum
detected concentration with a background value to determine whether the site has been
affected by the NASD operations, an upper-bound (maximum) detected value in the
background is useful. Both UTL95% and UCL95% values can be used for this purpose.

Methods used for estimating the background concentrations are recommended by the
USEPA. Details of the statistical tests conducted and results produced are presented in
Appendix F. USEPA guidance recommends use of UTL95% concentrations as a background
data set. USEPA, during its review, recommended inclusion of UCL95% estimates for future
site comparisons. Thus, both UTL95% and UCL95% concentrations estimated following
USEPA guidance are included in Tables 4-8 through 4-12.
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TABLE 4-1
Statistical Summary of Detected Groundwater Sample Parameters
Former NASD Background Analysis

Number Frequency Minimum Maximum Minimum  Maximum
of of Detected Detected Average Arithmetic Non-detect Non-detect

Constituent Units Samples Detection Value Value Detect Mean* Value Value
Aluminum pg/L 4 100% 130 3,500 1,645 1,645 - -
Antimony pg/L 5 40% 5.1 5.2 5.2 2.8 1.2 1.2
Arsenic ug/L 5 0% -- -- -- 1.5 1.5 1.5
Barium pg/L 5 100% 180 960 398 398 - -
Beryllium pg/L 5 40% 1.4 1.8 1.6 0.74 0.17 0.17
Cadmium pg/L 5 20% 1.0 1.0 1.0 0.31 0.14 0.14
Calcium pg/L 5 100% 120,000 660,000 382,000 382,000 - -
Chromium, Total pg/L 5 80% 3.7 6.8 5.3 4.3 0.44 0.44
Cobalt pg/L 5 80% 54 20 12 9.2 0.22 0.22
Copper pg/L 5 80% 2.8 15 8.6 6.9 0.40 0.40
Iron pg/L 5 100% 480 4,800 2,616 2,616 - -
Lead pg/L 5 0% - - - 0.80 0.80 0.80
Magnesium pg/L 3 100% 76,000 290,000 172,000 172,000 - -
Manganese ug/L 5 100% 400 17,000 6,022 6,022 -- --
Mercury ug/L 5 0% -- -- -- 0.013 0.013 0.013
Nickel pg/L 5 100% 24 19 7.5 7.5 - -
Potassium pg/L 4 100% 6,000 490,000 140,500 140,500 - -
Selenium ug/L 5 0% -- -- -- 2.3 23 23
Silver pg/L 5 0% - - - 0.29 0.29 0.29
Sodium pg/L 2 100% 210,000 350,000 280,000 280,000 - -
Thallium pg/L 5 80% 4.8 18 9.4 7.9 1.7 1.7
Vanadium pg/L 5 100% 3.5 75 23 23 - -
Zinc pg/L 3 33% 60 60 60 22 25 25
Aluminum, Dissolved ug/L 5 0% - -- -- 48 48 48
Antimony, Dissolved pg/L 5 40% 3.8 9.1 6.5 3.3 1.2 1.2
Arsenic, Dissolved ug/L 5 20% 5.5 5.5 5.5 2.3 1.5 1.5
Barium, Dissolved pg/L 5 100% 120 870 364 364 - --
Beryllium, Dissolved pg/L 5 40% 1.0 22 1.6 0.74 0.17 0.17
Cadmium, Dissolved pg/L 5 20% 1.1 1.1 1.1 0.33 0.14 0.14
Calcium, Dissolved pg/L 5 100% 110,000 660,000 386,000 386,000 - -
Chromium, Total, Dissolved pg/L 5 40% 29 4.6 3.8 1.8 0.44 0.44
Cobalt, Dissolved ug/L 5 60% 5.5 11 7.4 4.5 0.22 0.22
Copper, Dissolved ug/L 5 0% - -- - 0.40 0.40 0.40
Iron, Dissolved pg/L 5 60% 410 490 440 269 13 13
Lead, Dissolved pg/L 5 0% - -- - 0.80 0.80 0.80
Magnesium, Dissolved pg/L 3 100% 71,000 310,000 177,000 177,000 -- --
Manganese, Dissolved pg/L 5 100% 190 18,000 6,218 6,218 -- --
Mercury, Dissolved pg/L 5 0% - -- - 0.013 0.013 0.013
Nickel, Dissolved pg/L 5 80% 21 12 49 4.0 0.47 0.47
Potassium, Dissolved pg/L 4 100% 5,800 400,000 119,700 119,700 - -
Selenium, Dissolved ug/L 5 0% -- -- -- 2.3 23 23
Silver, Dissolved pg/L 5 0% - -- - 0.28 0.28 0.29
Sodium, Dissolved pg/L 2 100% 200,000 360,000 280,000 280,000 - -
Thallium, Dissolved pg/L 5 60% 5.5 16 9.5 6.4 1.7 1.7
Vanadium, Dissolved ug/L 5 100% 2.8 32 9.7 9.7 -- --
Zinc, Dissolved pg/L 3 33% 15 15 15 6.7 2.5 2.5
Note:

* Arithmetic Mean includes non-detects at one-half the detection limit, and represents the detection limit value when all samples
are non-detects
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TABLE 4-2

Statistical Summary of Detected Surface Soil Sample Parameters
Former NASD Background Analysis

Number Minimum  Maximum Minimum Maximum
of Frequency Non-Detect Non-Detect Detected Detected Arithmetic Geometric Standard
Parameter Units Samples of Detection Value Value Value Value Mean* Mean Deviation
Aluminum mg/kg 26 100.0% -- -- 1,900 24,000 9,212 7,540 5,530
Antimony mg/kg 26 65.4% 0.26 0.35 0.35 23 0.65 0.56 0.44
Arsenic mg/kg 26 80.8% 0.31 0.39 0.57 22 0.89 0.78 0.48
Barium mg/kg 26 100.0% -- - 6.7 190 62 45 48
Beryllium mg/kg 26 80.8% 0.034 0.041 0.13 0.41 0.19 0.16 0.10
Cadmium mg/kg 26 0.0% 0.028 0.040 -- -- 0.033 -3.421 0.0034
Calcium mg/kg 25 100.0% -- -- 1,900 210,000 26,728 10,722 46,273
Chromium, Total mg/kg 26 100.0% -- -- 2.2 57 15 8.3 17
Cobalt mg/kg 26 100.0% -- -- 1.0 22 8.1 5.9 5.6
Copper mg/kg 26 100.0% -- -- 26 68 24 18 16
Iron mg/kg 26 100.0% -- -- 3,000 38,000 16,385 13,640 8,605
Lead** mg/kg 25 100.0% -- -- 1.1 7 3.6 3.2 24
Magnesium mg/kg 26 100.0% - - 1,200 16,000 4,112 3,311 3,254
Manganese mg/kg 26 100.0% -- -- 48 1,200 507 377 326
Mercury mg/kg 26 100.0% -- -- 0.0037 0.031 0.014 0.012 0.0077
Nickel mg/kg 26 100.0% -- -- 0.67 31 6.7 3.5 8.5
Potassium mg/kg 26 100.0% -- -- 380 1,700 937 872 351
Selenium mg/kg 26 19.2% 0.48 0.68 0.73 20 0.66 0.62 0.32
Silver mg/kg 26 0.0% 0.059 0.084 - - 0.069 -2.674 0.0072
Sodium mg/kg 26 100.0% -- -- 25 4,000 762 240 1,275
Thallium mg/kg 26 11.5% 0.35 0.50 0.45 0.67 0.43 0.42 0.066
Vanadium mg/kg 26 100.0% -- -- 9.0 120 48 40 27
Zinc mg/kg 26 100.0% - - 6.0 71 32 26 18
Notes:

* Arithmetic Mean includes non-detects at one-half the detection limit, and represents the detection limit value when all samples are

non-detects

** Lead result from sample with Station ID QS-SS05 (sample ID BKG010) was not included in the analysis
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TABLE 4-3
Statistical Summary of Detected Subsurface Soil Sample Parameters
Former NASD Background Analysis

Frequency Minimum Maximum Minimum Maximum

Number of of Non-Detect Non-Detect Detected Detected Arithmetic Geometric Standard
Parameter Units Samples Detection Value Value Value Value Mean* Mean Deviation

Aluminum mg/kg 11 100.0% -- - 1,600 29,000 10,427 7,676 8,208
Antimony mg/kg 11 81.8% 0.30 0.31 0.48 1.4 0.72 0.65 0.35
Arsenic mg/kg 11 72.7% 0.31 0.37 0.71 25 1.0 0.85 0.67
Barium mg/kg 11 100.0% -- -- 6.4 320 71 35 93
Beryllium mg/kg 11 90.9% 0.043 0.043 0.13 0.46 0.26 0.22 0.12
Cadmium mg/kg 11 0.0% 0.029 0.039 -- - 0.033 -3.41 0.0038
Calcium mg/kg 10 100.0% -- - 1,700 200,000 37,650 11,398 63,817
Chromium, total mg/kg 11 100.0% -- -- 3.6 74 19 11 23
Cobalt mg/kg 11 100.0% -- - 1.2 25 8.4 5.7 7.2
Copper mg/kg 11 100.0% - - 1.8 46 22 16 15
Iron mg/kg 11 100.0% -- - 2,500 39,000 18,064 13,394 12,030
Lead mg/kg 11 100.0% - - 0.30 59 25 1.9 1.7
Magnesium mg/kg 11 100.0% -- - 1,300 8,300 4,227 3,754 1,988
Manganese mg/kg 11 100.0% - - 55 970 409 282 311
Mercury mg/kg 11 63.6% 0.0027 0.0032 0.0048  0.025 0.0089 0.0067  0.0071
Nickel mg/kg 11 100.0% -- -- 0.77 40 8.3 4.1 12
Potassium mg/kg 11 100.0% -- - 500 1,600 873 831 301
Selenium mg/kg 11 27.3% 0.49 0.66 0.68 11 0.66 0.63 0.21
Silver mg/kg 11 0.0% 0.061 0.082 -- -- 0.070 -2.67 0.0080
Sodium mg/kg 11 100.0% -- - 81 6,300 1,795 724 2,239
Thallium mg/kg 11 0.0% 0.36 0.49 -- - 0.42 -0.88 0.049
Vanadium mg/kg 11 100.0% -- -- 9.8 130 54 42 38
Zinc mg/kg 11 100.0% -- - 3.5 36 21 16 12

Note:

* Arithmetic Mean includes non-detects at one-half the detection limit, and represents the detection limit value when all
samples are non-detects
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TABLE 4-4

Statistical Summary of Detected Combined Surface and Subsurface Soil Sample Parameters

Former NASD Background Analysis

Number Minimum  Maximum Minimum Maximum
of Frequency Non-Detect Non-Detect Detected Detected Arithmetic Geometric Standard
Parameter Units Samples of Detection Value Value Value Value Mean* Mean Deviation
Aluminum mg/kg 37 100.0% -- -- 1,600 29,000 9,573 7,580 6,346
Antimony mg/kg 37 70.3% 0.26 0.35 0.35 23 0.67 0.58 0.41
Arsenic mg/kg 37 78.4% 0.31 0.39 0.57 25 0.93 0.80 0.54
Barium mg/kg 37 100.0% -- -- 6.4 320 65 42 63
Beryllium mg/kg 37 83.8% 0.034 0.043 0.13 0.46 0.21 0.17 0.11
Cadmium mg/kg 37 0.0% 0.028 0.040 -- -- 0.033 -3.42 0.0035
Calcium mg/kg 35 100.0% -- -- 1,700 210,000 29,849 10,911 51,132
Chromium, Total mg/kg 37 100.0% -- -- 2.2 74 16 9.1 19
Cobalt mg/kg 37 100.0% -- -- 1.0 25 8.2 5.8 6.0
Copper mg/kg 37 100.0% -- -- 1.8 68 23 17 15
Iron mg/kg 37 100.0% - -- 2,500 39,000 16,884 13,567 9,604
Lead** mg/kg 36 100.0% -- -- 0.30 7 3.3 29 23
Magnesium mg/kg 37 100.0% - -- 1,200 16,000 4,146 3,437 2,908
Manganese mg/kg 37 100.0% -- -- 48 1,200 478 346 321
Mercury mg/kg 37 89.2% 0.0027 0.0032 0.0037 0.031 0.013 0.010 0.0078
Nickel mg/kg 37 100.0% -- -- 0.67 40 7.2 3.6 9.4
Potassium mg/kg 37 100.0% - -- 380 1,700 918 860 334
Selenium mg/kg 37 21.6% 0.48 0.68 0.68 2.0 0.66 0.63 0.28
Silver mg/kg 37 0.0% 0.059 0.084 0.069 -2.67 0.0073
Sodium mg/kg 37 100.0% -- -- 25 6,300 1,069 333 1,658
Thallium mg/kg 37 8.1% 0.35 0.50 0.45 0.67 0.42 0.42 0.061
Vanadium mg/kg 37 100.0% -- -- 9.0 130 50 40 30
Zinc mg/kg 37 100.0% - - 3.5 7 29 23 17
Notes:

* Arithmetic Mean includes non-detects at one-half the detection limit, and represents the detection limit value when all samples

are non-detects

** Results from Station ID QA-SS05 (sample BKG010) were not included in the analysis
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SECTION 4: BACKGROUND VALUES ESTIMATION AND SAMPLING RESULTS

TABLE 4-5
Statistical Summary of Detected Rock Sample Parameters
Former NASD Background Analysis

Number Frequency Minimum Maximum

of of Non- Non- Minimum Maximum Arithmetic Standard

Parameter Units Samples Detection Detect Detect Detect Detect Mean* Deviation
Aluminum mg/kg 6 100% - - 2,000 5,600 4,017 1,351
Antimony mg/kg 6 0% 0.24 0.25 -- - 0.24 0.0041
Arsenic mg/kg 6 0% 0.29 0.30 -- -- 0.29 0.0041
Barium mg/kg 6 100% 18 160 70 52
Beryllium mg/kg 6 33% 0.033 0.033 0.16 0.20 0.082 0.077
Cadmium mg/kg 6 0% 0.027 0.028 - - 0.027 0.0004
Calcium mg/kg 6 100% -- - 2,000 38,000 8,717 14,360
Chromium, total mg/kg 6 100% -- -- 0.86 25 1.6 0.61
Cobalt mg/kg 6 100% -- - 22 6.9 4.7 1.7
Copper mg/kg 6 100% - -- 25 59 17 21
Iron mg/kg 6 100% - - 4,800 10,000 8,300 2,426
Lead mg/kg 6 83% 0.16 0.16 0.96 3.0 1.4 0.99
Magnesium mg/kg 6 100% - - 910 4,300 2,935 1,178
Manganese mg/kg 6 100% - -- 320 840 607 214
Mercury mg/kg 6 50% 0.0025 0.0026 0.0030 0.0063 0.0035 0.0015
Nickel mg/kg 6 100% -- - 0.69 25 1.3 0.69
Potassium mg/kg 6 100% - - 170 530 345 136
Selenium mg/kg 6 0% 0.46 0.47 -- -- 0.46 0.0041
Silver mg/kg 6 0% 0.057 0.058 - - 0.057 0.0005
Sodium mg/kg 6 100% -- - 54 670 294 278
Thallium mg/kg 6 0% 0.34 0.35 - - 0.34 0.0041
Vanadium mg/kg 6 100% -- - 7.0 24 19 6.9
Zinc mg/kg 6 100% -- - 12 43 32 12
Note:

* Arithmetic Mean includes non-detects at one-half the detection limit, and represents the detection limit value when all
samples are non-detects
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SECTION 4: BACKGROUND VALUES ESTIMATION AND SAMPLING RESULTS

TABLE 4-6
Statistical Summary of Detected Surface Water Sample Parameters
Former NASD Background Analysis

Minimum Maximum

Number Number Non- Non-  Minimum Maximum
of of Frequency of Detect Detect Detected Detected Arithmetic

Parameter Units Detects Samples Detection Value Value Value Value Mean*
Aluminum pg/L 2 2 100% - - 530 5000 2,765
Antimony pg/L 1 2 50% 1.2 1 3.3 3.3 23
Arsenic pg/L 1 2 50% 1.5 1 15.0 15.0 8
Barium pg/L 2 2 100% - -- 17 37 27
Beryllium pg/L 2 2 100% - - 1.1 25 1.8
Cadmium pg/L 1 2 50% -- -- 1.1 1.1 0.6
Calcium pg/L 2 2 100% - - 390,000 480,000 435,000
Chromium, total pg/L 1 2 50% 0.4 0.4 43 43 24
Cobalt pg/L 1 2 50% 0.2 0.2 2.0 2.0 1.1
Copper pg/L 1 2 50% -- - 14 14 7.2
Iron ug/L 2 2 100% -- -- 590 4900 2,745
Lead pg/L 0 2 0% 0.8 0.8 - - ND(0.8)
Manganese ug/L 2 2 100% -- -- 28 85 57
Mercury pg/L 0 2 0% -- - - -- 0.013
Nickel pg/L 2 2 100% - - 3 5.2 4
Selenium pg/L 0 2 0% 2 2 -- -- ND(2.3)
Silver pg/L 0 2 0% 0.3 0.3 - - ND(0.285)
Thallium pg/L 2 2 100% - - 5.1 9.7 7.4
Vanadium pg/L 2 2 100% - - 3 8 6
Zinc pg/L 0 2 0% 3 3 - - ND(2.5)
Notes:

ND(XX) - Constituent not detected (arithmetic mean includes non-detects at the detection limit)

* Arithmetic Mean includes non-detects at one-half the detection limit, and represents the detection limit value when all
samples are non-detects
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SECTION 4: BACKGROUND VALUES ESTIMATION AND SAMPLING RESULTS

TABLE 4-7
Statistical Summary of Detected Sediment Sample Parameters
Former NASD Background Analysis

Minimum Maximum

Number Frequency Non- Non- Minimum Maximum
of of Detect Detect Detected Detected Arithmetic Geometric Standard
Parameter Units Samples Detection Value Value Value Value Mean* Mean  Deviation
Aluminum mg/kg 6 100.0% - - 2,600 10,000 5,867 5,016 3,479
Antimony mg/kg 6 16.7% 0.36 1.3 0.59 0.59 0.61 0.54 0.35
Arsenic mg/kg 6 0.0% 0.44 1.5 - - 0.69 -0.48 0.41
Barium mg/kg 6 100.0% - - 6.9 69 28 20 25
Beryllium mg/kg 6 50.0% 0.051 0.17 0.17 0.24 0.16 0.13 0.081
Cadmium mg/kg 6 0.0% 0.041 0.14 - - 0.064 -2.86 0.038
Calcium mg/kg 6 100.0% - - 8,900 160,000 79,483 59,991 49,747
Chromium, total  mg/kg 6 100.0% - -- 2.3 7.8 4.5 4.2 20
Cobalt mg/kg 6 100.0% - - 0.96 47 25 2.1 1.7
Copper mg/kg 6 100.0% - -- 3.3 26 14 11 9.6
Iron mg/kg 6 100.0% - - 2,300 14,000 7,300 6,007 4,749
Lead mg/kg 6 100.0% - - 0.56 8.0 44 3.2 3.0
Magnesium mg/kg 6 100.0% - - 2,200 14,000 8,317 7,110 4,344
Manganese mg/kg 6 100.0% - - 24 350 118 81 121
Mercury mg/kg 6 33.3% 0.0038 0.0054 0.013 0.052 0.014 0.0078 0.019
Nickel mg/kg 6 100.0% -- - 0.50 4.1 1.7 1.3 1.3
Potassium mg/kg 6 100.0% - - 1,300 5,200 2,867 2,465 1,651
Selenium mg/kg 6 33.3% 0.72 24 0.78 1.1 1.1 1.0 0.64
Silver mg/kg 6 0.0% 0.086 0.30 - - 0.14 -2.11 0.082
Sodium mg/kg 6 100.0% - - 7,800 67,000 22,217 16,406 22,493
Thallium mg/kg 6 0.0% 0.51 1.8 - - 0.81 -0.32 0.49
Vanadium mg/kg 6 100.0% -- - 7.2 40 21 17 13
Zinc mg/kg 6 100.0% - - 4.9 48 22 17 16
Note:
* Arithmetic mean includes non-detects at 1/2 detection limit, and represents the detection limit value when all samples
are non-detects
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Table 4-8 -
Vieques Soil Sample Background Concentration Estimates
NASD Background Analysis

Combined Soil Data KTD Soil Type
Parameter Units | Dist N Min Max Mean UTL ucL | Dist N Min Max Mean UTL UCL
Aluminum mg/kg L 37 1,600 29,000 9,573 29,000 * 12,821 N 13 6,900 18,000 11,346 18,000 # 13,053
Antimony mgkg | NP 37 0.35 23 0.67 28 0.8 N 13 0.52 1.4 0.68 1.4 # 0.8
Arsenic mg/kg L 37 0.57 25 0.93 25 * 141 N 13 0.57 1.2 0.72 1.2 ® 0.9
Arsenic (SUBSURFACE SOIL) mg/kg N 11 0.71 2.5 1.0 25 1.4 NP 3 0.87 1.0 0.96 1.0 NA
Arsenic (SURFACE SOIL) mg/kg L 26 0.57 22 0.89 22 1.0 N 10 0.57 1.2 0.65 1.2 ¥ 0.9
Barium mg/kg L 37 6.4 320 65 320 * 104 L 13 20 190 84 190 129
Beryllium mg/kg N 37 0.13 0.46 0.21 0.45 0.24 N 13 0.13 0.27 0.17 0.27 * 0.02
Cadmium mgkg | NP 37 ND ND 0.033 0.040 0.017 NP 13 - - 0.031 0.036 * 0.016 *
Calcium mg/kg NP 35 1,700 210,000 29,849 210,000 44,232 N 13 2,800 9,100 4,838 9,100 ™ 5,742
Chromium, TOTAL mgkg | NP 37 22 74 16 74 21 L 13 22 52 13 52 29
Cobalt mgkg | NP 37 1.0 25 8.2 25 10 N 13 6.7 13 9.1 13 Gl 10
Copper mgkg | NP 37 18 68 23 68 27 N 13 15 47 28 47 * 34
Iron mg/kg N 37 2,500 39,000 16,884 37,531 19,549 N 13 14,000 28,000 20,692 28,000 & 23,118
Lead mg/kg L 36 0.30 6.9 33 6.9 S N 13 1.1 5.7 3.2 5.7 > 4
Magnesium mg/kg L 37 1,200 16,000 4,146 12,834 5,087 N 13 1,500 7,200 3,985 7,200 o 4,810
Manganese mg/kg N 37 48 1,200 478 1,167 0,567 N 13 290 1,200 626 1,200 * 738
Mercury mg/kg L 37 0.0037 0.031 0.013 0.031 * 0.014 N 13 0.0037 0.024 0011 0024 el 0.014
Nickel mgkg | NP 37 0.67 40 7.2 40 10 L 13 1.3 18 5.1 18 10
Potassium mg/kg L 37 380 1,700 918 1,700 * 1,031 N 13 520 1,400 875 1,400 a 1,019
Selenium mgkg | NP 37 0.68 20 0.66 2.0 0.5 NP 13 0.73 0.73 0.54 0.73 0.35
Silver mgkg | NP 37 ND ND 0.069 0.084 0.036 NP 13 0.065 0.076 * 0.034 *
Sodium mgkg| NP 37 25 6,300 1,069 6,300 1,519 L 13 25 310 116 310 0,204
Thallium mg/kg NP 37 0.45 0.67 0.42 0.67 0.26 N 13 0.45 0.46 0.39 0.46 » 0.28
Vanadium mg/kg L 37 9.0 130 50 130 * 66 N 13 29 80 53 80 ¥ 61
Zinc mg/kg N 37 3.5 71 29 65 33 N 13 23 53 36 53 = 40
Note:

* Value exceeds the maximum detected value, it is the detection limit value when all samples are non-detects
NA = not available — sample size too small
ND- Not detected in background soil media
Range of detection limits for pooled samples without detects:
Cadmium: 0.028-0.04 mg/kg
Silver: 0.059-0.084 mg/kg
Dist = type of data distribution
95th UTL(UCL) = 95th percentile Upper Tolerance Limit (95% upper confidence limit)
NP = nonparametric
N = normal
L = lognormal
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SECTION 5: DATA QUALITY EVALUATION

4.1 Statistical Procedures Used and Their Purpose

Background data from NASD were evaluated through a series of statistical procedures
described in the following paragraphs. Analytical data are included in Appendix D.
Appendix E presents the results of the statistical analysis for each sample medium.
Appendix G presents a more detailed account of the statistical procedures. Figure 4-1
presents a flow chart of the statistical evaluation process.

1.

Internal consistency evaluation was performed to determine whether the data
reproducibility is adequate in the analytical results. All background data were used for
the final data analysis, since the relative percentage differences (RPD) between normal
samples and duplicate samples were within acceptable limits for all the data (see
Appendix H).

The graphical data distribution type was determined through descriptive statistics using
the boxplots method. These boxplots also identified whether any outliers existed in the
data sets. Results indicated that no extreme values existed that required elimination
from consideration as representative of background.

Following the submittal of the Draft Background Investigative Report, field review of
background sample locations was conducted in July 2002 by representatives of USEPA,
EQB, DOI, MOV, and the community. The review comments and discussions with the
CTC resulted in elimination of some of the data points from the background data set for
surface soil, groundwater, and surface water (see Appendix J). No changes, however,
were made to the subsurface soil, rock samples, or sediment data sets. Six sediment
samples (four from Laguna Playa Grande and two from Laguna Kiani) were included in
the background data set. Changes made based on elimination of some of the data for
surface soil, groundwater, and surface water samples are summarized here, and
presented in the tables in this section.

* The surface soil sample (QA-SS05) had lead concentrations that could be considered
an “outlier.” Therefore, this surface soil sample value for lead was eliminated from
final background data evaluation, and all other data were included for establishing
background values for soils.

* Some of the groundwater data were removed from the background data set from
former water supply wells because of the presence of metal casings on these wells.
All of these wells are located in soil type KTd. Wells not included in the data analysis
were KTD-NAVY01, KTD-NAVY07, and KTD-NAVY08.

» Surface water samples from Laguna Playa Grande detected elevated concentrations
for some of the inorganic constituents, possibly as a result of high turbidity in the
water samples. Therefore, all surface water samples from Laguna Playa Grande were
eliminated from inclusion in the background data set. Since all sediment samples
from this Laguna had similar inorganic levels, all six sediment samples were
retained as representative of background.
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SECTION 5: DATA QUALITY EVALUATION

FIGURE 4-1 DECISION FLOWCHART FOR UTL CALCULATIONS
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SECTION 5: DATA QUALITY EVALUATION

4. Inaccordance with USEPA guidance, the theoretical data distribution type was
determined using the Shapiro-Wilk test method, which calculated a W-statistic value.
This W-statistic was used to compare against a critical value from a look-up table. This
test helped determine whether data were normal, log normal, or non-normal in
distribution using a theoretical distribution standard. All three distribution types were
identified for individual constituents and matrix types. Therefore, UTL95% and
UCL95% values were calculated according to the type of distribution identified in
procedures (see Appendix G for procedure description and Appendix E for results of the
statistical analysis).

5. Analysis of variance (ANOVA) tests were used to determine whether all soil data would
be combined into one data set or kept separately. The differences and similarities in
background constituent concentrations between different soil types, between soil
depths, and groundwater data from wells finished in different soil types were evaluated
using a Mann-Whitney test (two sample data sets) and a Kruskal-Wallis test (more than
two data sets). Soil data were combined, since only two constituents showed a difference
in one or two soil types. Groundwater showed a significant difference between natural
soil formations from which water was collected. During review of the draft report,
comments indicated that some of the variability might have been attributed to metal
casings used for the Navy wells. Therefore, data from the three former Navy supply
wells were removed from the background data analysis. All the remaining five
background wells with PVC casings were retained in one data set for groundwater.

6. A UTL95% concentration was calculated per media (i.e., soil, rock, sediments, surface
water and groundwater) and per constituent detected for each media, according to the
results of the tests described herein.

7. A UCL95% value also was estimated for the background data sets, where sample size
was adequate, using data distribution test results described herein.

A statistical estimate based on the data distribution type was selected for future
comparisons with single data points or maximum site concentrations for various sites
within the Former NASD. The ULT95% value was estimated for use as background value
for point estimate comparisons with the site data. A UCL95% value also may be used for
comparison with single sample results or with UCL95% estimates for the site data. The type
of statistical procedures used for UTL95% and UCL95% estimates are either normal (when
data are normally distributed), log normal (when log-transformed data are normally
distributed), or non-parametric procedures (when data distribution type could not be
determined by the statistical tests). The procedure selected and used per constituent is listed
adjacent to the value in Tables 4-8 through 4-12.

4.2 Summary Statistics for Final Data Set

Appendix ] presents all the comments received from the regulators and the Technical
Subcommittee and the ultimate responses made by consensus to these comments. The
executive summary includes a synopsis of these decisions. Based on these decisions, a final
data set was developed to represent background conditions at the Former NASD. A final
data set included the soil data collected from background locations within the Former
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SECTION 5: DATA QUALITY EVALUATION

NASD, except for one surface soil lead result from location QA-SS05. Groundwater data
from three former Navy water supply wells (KITD-NAVY01, KTD-NAVY(07, and KTD-
NAVY08) were not included in the final background data set because of potential for metal
well casings to have influenced metal concentrations in the water samples. Laguna Playa
Grande surface water samples reported elevated metals concentrations, which were likely
attributable to elevated turbidity levels. Sediment samples from Laguna Playa Grande were
similar to other sediment samples from Laguna Kiani, and therefore all four sediment
samples were retained as background sediment samples. Four samples were originally
planned for collection from Laguna Kiani. However, because of their proximity to SWMU 6,
only two were collected as part of the background data set (see Appendix K). Tables 4-8
through 4-12 present the background data by media. The analytical data used in this
evaluation are included in Appendix D. Sampling locations were presented previously in
Figure 2-1 and Appendix K. Appendix E contains a technical memorandum discussing
detailed results of the statistical analysis.

4.21 Soils

Surface soils were represented by the first 6 inches of soil. A total of 26 surface soil samples
were collected for analysis for inorganic constituents. For lead analysis, only 25 samples
were available because sample QA-SS05 was not included in the background data set.
Common soil inorganic constituents were measured in soil samples collected from soil types
KTd, QS, and QA. The UTL95% and UCL95% concentrations were estimated for the 21
inorganic elements detected in soil matrix. Table 4-8 includes a statistical summary of the
detected concentrations including the minimum, mean, maximum, UTL95%, and UCL95%
values.

The ANOVA tests indicated that soil constituent concentrations in surface and subsurface
soils were similar for most elements. However, approximately 15 constituents appeared to
be present in different concentrations when compared among soil types. For constituents
indicating a difference in concentration levels among the three soil types, a separate listing
of UTL95%, UCL95% and mean values also are provided in Table 4-8.

A background (UTL95%) value was not estimated for constituents not detected in any
samples. A detection limit value is provided, however, for comparison with site data
analytical results and detection limits.

4.2.2 Rock

A total of five samples and one field duplicate sample were collected from plutonic rock that
is part of the surface formation within Vieques Island. Because all of the rock sample data
were one population, no ANOVA tests were conducted for this data. Distribution types
were determined, however, and are listed in Table 4-9. Table 4-9 also summarizes the data
and the recommended background values (UTL95%).
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TABLE 4-9
Vieques Rock Sample Background Estimates
NASD Background Analysis

Parameter Units Dist. Sample  Minimum Maximum Mean UTL
Number Detect Detect

Aluminum mg/kg N 6 2,000 5,600 4,017 5,600 *
Antimony mg/kg NP 6 -- - 0.24 0.25 *
Arsenic mg/kg NP 6 -- -- 0.29 0.30 *
Barium mg/kg N 6 18 160 70 160 *
Beryllium mg/kg NP 6 0.16 0.20 0.082 0.2
Cadmium mg/kg NP 6 -- -- 0.027 0.028 *
Calcium mg/kg NP 6 2,000 38,000 8,717 38,000
Chromium, total mg/kg N 6 0.86 25 1.6 25 *
Cobalt mg/kg N 6 2.2 6.9 4.7 6.9 *
Copper mg/kg L 6 2.5 59 17 59
Iron mg/kg NP 6 4,800 10,000 8,300 10,000
Lead mg/kg N 6 0.96 3.0 14 3.0 *
Magnesium mg/kg N 6 910 4,300 2,935 4,300 *
Manganese mg/kg N 6 320 840 607 840 *
Mercury mg/kg L 6 0.0030 0.0063 0.0035 0.0063
Nickel mg/kg N 6 0.69 25 1.3 25 *
Potassium mg/kg N 6 170 530 345 530 *
Selenium mg/kg NP 6 -- -- 0.46 0.47 *
Silver mg/kg NP 6 -- - 0.057 0.058 *
Sodium mg/kg N 6 54 670 294 670 *
Thallium mg/kg NP 6 -- -- 0.34 0.35 *
Vanadium mg/kg N 6 7.0 24 19 24 *
Zinc mg/kg N 6 12 43 32 43 *
Note:

* Value exceeds the maximum detected value, it is the detection limit value when all samples are non-detects
Dist = type of data distribution

95th UTL = 95/95 Upper Tolerance Limit (95% upper confidence bound of the 95th percentile)

NP = nonparametric

N = normal

L = lognormal
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SECTION 5: DATA QUALITY EVALUATION

4.2.3 Groundwater

In total, 19 inorganic constituents were detected in groundwater samples. Three of the
former Navy water supply wells were eliminated from consideration as background wells
because these wells were identified to have metal casings that might have affected inorganic
constituent levels from these wells. Table 4-10 includes the estimated statistical background
values (UTL95%) for the remaining five wells (four newly installed wells and one
upgradient well installed during IR [station ID AOC-K-MWO03]). A UCL95% value could not
be calculated because all of the values defaulted to the maximum concentration. Each
groundwater sample was also analyzed for filtered metals to provide an indication of the
dissolved metals within the groundwater. These results are also included in the tables.

4.2.4 Sediment

Six sediment samples (four from Laguna Playa Grande and two from Laguna Kiani) were
collected and analyzed for the same 23 constituents as the other media in this analysis.
Because concentration ranges of inorganic constituents in both sediment data sets were
similar, they were retained as representative of background conditions. Table 4-11 includes
constituents detected and background values calculated based on listed distribution type.

4.2.5 Surface Water

Six surface water samples and six sediment background samples were collected. Two of the
surface water samples from Laguna Playa Grande were determined to contain elevated
levels of inorganic constituents, possibly as a result of the more turbid nature of the surface
water in Laguna Playa Grande. Therefore, the four surface water samples from Laguna
Playa Grande were not included in this background data set. As a result, the background
surface water data set consisted of only two samples. Table 4-12 includes a statistical
summary of the analytical results and estimated background values for these two data
points.

4.3 Use of Background Concentrations

The background concentrations (Tables 4-8 to 4-12) estimated will be used for comparisons
with site-specific sample data from the site investigations at the Former NASD. Both surface
and subsurface soil samples collected from any of the sites investigated can be compared
with the same set of background values. The rock samples also may be used for site-specific
comparisons if site samples are collected from rock.

The groundwater data evaluated is representative of two types of soils (no background
wells in KTd soil type). Therefore, where site groundwater data is collected from these soil
types, data included in this report can be used for comparison. However, if a site-specific
upgradient well was available for background comparison, such a well would likely provide
more suitable reference/background comparison data.

The surface water sediment data set is useful for providing a general comparison to site-
specific data. Where possible, however, site-specific upstream background surface water
and sediment data will be collected as needed for comparisons with site-specific data for
inorganic constituents.
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TABLE 4-10

Vieques Groundwater Sample Background Estimates

NASD Background Analysis

Parameter Units Dist. Sample Minimum Maximum  Mean 95" UTL
Number Detect Detect

Aluminum pg/L N 4 130 3,500 1645 3,500 *
Antimony pg/L NP 5 5.1 5.2 5.2 5.2
Arsenic pg/L NP 5 - - - -
Barium pg/L L 5 180 960 398 960 *
Beryllium pg/L NP 5 1.4 1.8 1.60 1.8
Cadmium pg/L NP 5 1.0 1.0 1.00 1.0
Calcium pg/L L 5 120,000 660,000 382,000 660,000 *
Chromium, total pg/L N 5 3.7 6.8 5.3 6.8 *
Cobalt pg/L N 5 5.4 20 11.5 20 *
Copper ug/L L 5 2.8 15 8.6 15 *
Iron pg/L N 5 480 4,800 2,616 4,800 *
Lead pg/L NP 5 - - -- -
Magnesium pg/L L 3 76,000 290,000 172,000 290,000 *
Manganese ug/L L 5 400 17,000 6,022 17,000 *
Mercury pg/L N 5 - -- - - *
Nickel pg/L L 5 24 19 7.5 19 *
Potassium pg/L L 4 6,000 490,000 140,500 490,000 *
Selenium ug/L N 5 -- -- -- 2.3 *
Silver pg/L NP 5 - - - -
Sodium pg/L NP 2 210,000 350,000 280,000 350,000
Thallium pg/L L 5 4.8 18 9.4 18 *
Vanadium pg/L L 5 3.5 75 23 75 *
Zinc pg/L NP 3 60.0 60 60 60
Dissolved Inorganic Chemicals
Aluminum, dissolved pg/L NP 5 - - - -
Antimony, dissolved pg/L L 5 4 9 6.5 9 *
Arsenic, dissolved ug/L NP 5 6 6 5.5 5.5
Barium, dissolved pg/L L 5 120 870 364 870 *
Beryllium, dissolved ug/L L 5 1 2 1.60 2 *
Cadmium, dissolved pg/L NP 5 1 1 1.10 1
Calcium, dissolved pg/L L 5 110,000 660,000 386,000 660,000 *
Chromium, total, dissolved pg/L N 5 3 5 3.8 5 *
Cobalt, dissolved ug/L N 5 6 11 7.4 11 *
Copper, dissolved pg/L NP 5 -- -- -- --
Iron, dissolved pg/L N 5 410 490 0,440 490 *
Lead, dissolved ug/L NP 5 -- -- -- --
Magnesium, dissolved pg/L L 3 71,000 310,000 177,000 310,000 *
Manganese, dissolved pg/L L 5 190 18000 6,218 18,000 *
Mercury, dissolved pg/L NP 5 -- -- -- --
Nickel, dissolved pg/L L 5 2 12 4.9 12 *
Potassium, dissolved ug/L L 4 5,800 400,000 119,700 400,000 *
Selenium, dissolved pg/L NP 5 - - - -
Silver, dissolved pg/L NP 5 -- -- -- --
Sodium, dissolved pg/L NP 2 200,000 360,000 280,000 360,000
Thallium, dissolved pg/L L 5 6 16 9.5 16 *
Vanadium, dissolved pg/L L 5 3 32 9.7 32 *
Zinc, dissolved pg/L NP 3 15 15 15.0 15

Note:

Dist = type of data distribution
95th UTL = 95/95 Upper Tolerance Limit (95% upper confidence bound of the 95th percentile)

* Value exceeds the maximum detected value, it is the detection limit value when all samples are non-detects

NP = nonparametric
N = normal
L = lognormal

NA = Not applicable -- Sample size too small to calculate
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TABLE 4-11
Vieques Sediment Sample Background Estimates
NASD Background Analysis

Parameter Units Dist. Sample  Minimum Maximum Mean  95™ UTL
Number Detect Detect

Aluminum mg/kg N 6 2,600 10,000 5,867 10,000
Antimony mg/kg L 6 0.59 0.59 0.61 0.59
Arsenic mg/kg NP 6 -- -- 0.69 1.5 *
Barium mg/kg N 6 6.9 69 28 69
Beryllium mg/kg N 6 0.17 0.24 0.16 0.24 *
Cadmium mg/kg NP 6 - - 0.064 0.14 *
Calcium mg/kg N 6 8,900 160,000 79,483 160,000 *
Chromium, total mg/kg N 6 2.3 7.8 45 7.8
Cobalt mg/kg N 6 0.96 47 25 47
Copper mg/kg N 6 3.3 26 14 26
Iron mg/kg N 6 2,300 14,000 7,300 14,000
Lead mg/kg N 6 0.56 8.0 4.4 8.0 *
Magnesium mg/kg N 6 2,200 14,000 8,317 14,000 *
Manganese mg/kg L 6 24 350 118 350
Mercury mg/kg NP 6 0.013 0.052 0.014 0.052
Nickel mg/kg N 6 0.50 4.1 1.7 4.1
Potassium mg/kg N 6 1,300 5,200 2,867 5,200 *
Selenium mg/kg L 6 0.78 1.1 1.1 1.1
Silver mg/kg NP 6 -- -- 0.14 0.30 *
Sodium mg/kg L 6 7,800 67,000 22,217 67,000
Thallium mg/kg NP 6 -- -- 0.81 1.8 *
Vanadium mg/kg N 6 7.2 40 21 40
Zinc mg/kg N 6 4.9 48 22 48
Note:

* Value exceeds the maximum detected value, it is the detection limit value when all samples are non-detects
Dist. = type of data distribution

95th UTL = 95/95 Upper Tolerance Limit (95% upper confidence bound of the 95th percentile)

NP = nonparametric

N = normal

L = lognormal
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TABLE 4-12
Vieques Surface Water Sample Background Estimates
NASD Background Analysis

Parameter Units Dist Sample Minimum Maximum Mean 95th UTL
Number Detect Detect
Aluminum pg/L NA 2 530 5,000 2,765 NA
Antimony pg/L NA 2 3.3 3.3 2.3 NA
Arsenic pg/L NA 2 15 15 8 NA
Barium pg/L NA 2 17 37 27 NA
Beryllium pg/L NA 2 1.1 25 1.8 NA
Cadmium pg/L NA 2 1.1 1.1 0.6 NA
Calcium pg/L NA 2 390,000 480,000 435,000 NA
Chromium, total pg/L NA 2 4.3 4.3 2 NA
Cobalt pg/L NA 2 2.0 2.0 1 NA
Copper pg/L NA 2 14 14 7 NA
Iron pg/L NA 2 590 4,900 2,745 NA
Lead pg/L NA 2 -- - 1 NA
Manganese Mg/l NA 2 28 85 57 NA
Mercury pg/L NA 2 -- - 0.013 NA
Nickel pg/L NA 2 3.1 5 4 NA
Selenium pg/L NA 2 -- - 2.3 NA
Silver pg/L NA 2 -- - 0.29 NA
Thallium pg/L NA 2 5.1 9.7 7.4 NA
Vanadium pg/L NA 2 27 8 6 NA
Zinc pg/L NA 2 -- - 3 NA

Note:
NA - A value not estimated due to small sample size
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Whenever a site contaminant concentration is below or near the estimated background
(UTL95%) value, the background concentration distribution range should be considered for
decision making. The range of soil sample concentrations from a site may be compared with
the range of background concentrations. If the minimum, mean, and maximum
concentrations of the site-specific constituent concentrations are below UTL95% background
concentration, then, the constituent is likely not specific to site operations. A detection limit
value was included in these tables so if future detection limits are lowered, constituents may
be detected.

Where appropriate, two data sets occasionally may be compared using other additional
statistical tests. These evaluations could include comparisons of data distributions by
different statistical methods such as UCL95%, and the site data population should be
compared with the background population using statistical methods such as Students t-test,
ANOVA, Wilcoxon-Rank Sum (WRS) test, Mann-Whitney test, and/ or Kruskall-Wallis test.
These additional comparisons could be used for future data evaluations if a UTL95%-based
background value is exceeded for a specific site, and if other site-specific information
indicates contamination is not likely to be site-related. If these test results indicate that
differences between data sets are not significant, site concentrations are not likely to be
different from background values.
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Data Quality Evaluation

The purpose of the DQE process is to assess the effect of the overall analytical process on the
usability of the data. The two major categories of data evaluation are laboratory
performance and matrix interferences. Evaluation of laboratory performance is a check for
compliance with the method requirements; either the laboratory did, or did not, analyze the
samples within the limits of the analytical method. Evaluation of matrix interferences is
more subtle and involves the analysis of several areas of results, including surrogate spike
recoveries, matrix spike recoveries, and duplicate sample results. Appendix I presents data
tables showing the DQE results.

Two surface water samples (W6-SW06 and W6-SW07), two sediment samples (W6-SD06
and W6-5D07), and one groundwater sample (AOC-K-MW-03) were collected upgradient of
IR sites as part of the PA/SI investigations. These data were added into the background
data set because they were collected to identify upgradient site conditions. The three
additional samples, however, were not included in the DQE described in this section
because DQEs had been prepared previously for these samples.

5.1 Introduction

Samples were collected from December 5 through December 21, 2000. Field QC samples
included field duplicates, field blanks, and equipment blanks. Table 5-1 lists the number of
each type of sample by analytical method. The samples were analyzed for the following
analytical fractions:

* ICPES metals by CLP SOW ILMOA4.0, method 200.7M
*  Mercury by CLP SOW ILM04.0, methods 245.2M and 245.5M

Two surface water samples (W6-SW06 and W6-SW07), two sediment samples (W6-SD06
and W6-SD07), and one groundwater sample (AOC-K-MW-03) were collected upgradient of
IR sites as part of the PA/SI investigations. These data were added to the background data
set because they were collected to identify upgradient site conditions.

Before the analytical results were released by the laboratory, both the sample and QC data
were reviewed carefully to verify sample identity, instrument calibration, detection limits,
dilution factors, numerical computations, accuracy of transcriptions, and constituent
interpretations. Additionally, the QC data were reduced and the resulting data were
reviewed to ascertain whether they were within the laboratory-defined limits for accuracy
and precision. Any non-conforming data were discussed in the data package cover letter
and case narrative.
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TABLE 5-1

Sample Analytical Summary

Former NASD Background Analysis

Analytical Preparation Normal Field Ambient Equipment
Matrix Method Method Sample Duplicate Blank Blank

WG E200.7 FLDFLT 7 2 0 0
RK E200.7 SW3050 6 0 0 0
SB E200.7 SW3050 11 2 0 0
SD E200-7 SW3050 6 2 0 0
SS E200.7 SW3050 26 4 0 0
SwW E200.7 SW3050 6 2 0 0
WG E200.7 SW3050 7 2 1 4
WG E245.2 FLDFLT 7 2 0 0
SwW E245.2 METHOD 6 2 0 0
WG E245.2 METHOD 7 2 1 4
RK E245.5 METHOD 6 0 0 0
SB E245.5 METHOD 11 2 0 0
SD E245.5 METHOD 6 2 0 0
SS E245.5 METHOD 26 4 0 0

Notes:

WG = groundwater sample

SW = surface water sample

RK = rock outcrop sample

SB = soil boring sample (3 to 4 feet)

SS = surface soil sample (0 to 1 feet)

SD = sediment sample
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The hardcopy data packages were reviewed by the project data validation subcontractor
(Heartland Environmental Services, Inc.) using the process outlined in the USEPA Region
II's Functional Guidelines for Data Review (USEPA, 1991). Data validation checklists used were
those specified by USEPA Region II. Areas of review included (when applicable to the
SOW) holding time compliance, calibration verification, blank results, matrix spike precision
and accuracy, method accuracy as demonstrated by laboratory control samples (LCSs), field
duplicate results, and interference checks. The Region II data review worksheet was
completed for each data package and any non-conformance was documented. The data
review and validation process was independent of the laboratory's checks, and focused on
the usability of the data to support the project data interpretation and decision-making
processes.

Data not within the acceptance limits were appended with a qualifying flag, which
consisted of a single or double-letter abbreviation that reflected a problem with the data.
Although the qualifying flags were appended to data records during the database query
process, they were also included in the final data summary tables deliverable so that the
data would not be used indiscriminately. These also include the secondary, or two-digit
“sub-qualifier” flags, which were entered into the comments field of the database. The
secondary qualifiers provided the reasoning behind the assignment of a specific qualifier to
the data. Table 5-2 presents and defines the sub-qualifiers. The following primary flags were
used to qualify the data:

* U- Undetected. Analyte was analyzed for but not detected above the method detection
limit (MDL).

* UJ - Detection limit estimated. Analyte was analyzed for, and qualified as not detected.
The result was estimated.

* J- Estimated. The analyte was present, but the reported value might not have been
accurate or precise.

* R- Rejected. The data were unusable. (Note: Analyte/compound might or might not
have been present.)

Attachment A lists the changes in data qualifiers because of the validation processes.
Attachment I presents all rejected data.

5.1.1 Holding Times

The holding times for each parameter were evaluated according to SW-846 requirements.
All samples were analyzed within established holding times.

5.1.2 Calibration

Appendix I indicates that six selenium results were estimated (U]) because of continuing
calibration deficiencies. All six results were non-detects. All other calibration criteria were
met.
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TABLE 5-2

Summary of Data Qualifiers
Former NASD Background Analysis

Code Definition
TN Tune
BS Blank Spike/LCS
IS Internal Standard
MS Matrix Spike and/or Matrix spike Duplicate Recovery
MD Matrix Spike/Matrix spike Duplicate Precision
28 Second Source
SD Serial Dilution
SS Spike Surrogate
LR Analyte present above linear (or calibration) range
IC Initial Calibration
CcC Continuing Calibration Verification
PD Pesticide Degradation
LD Lab Duplicate
2C Second Column (Confirmation)
HT Holding Time
PS Post spike
BL Blank
RE Re-extraction
DL Dilution
1B In-Between
FD Field Duplicate
oT Other
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5.1.3 Method Accuracy

The LCS reflects method accuracy. The LCS consists of deionized water spiked with target
compounds or elements and processed through the entire method of preparation and
analysis. All LCS recoveries met control limit criteria for these data, indicating that the
method was in control.

5.2 Potential Field Sampling and Laboratory Contamination

Three types of blank samples were used to monitor potential contamination introduced
during field sampling, sample handling, shipping activities, or sample preparation and
analysis in the laboratory.

* Equipment Blank (EB): The EB was a sample of the target-free water used for the final
rinse during the equipment decontamination process. This blank was used to monitor
potential contamination caused by incomplete equipment decontamination. Four
equipment rinse blanks were submitted to the laboratory for this field effort, and the
results showed that all analytes were below MDLs.

* Field Blank or Ambient Blank (FB or AB): The field blank was an aliquot of the source
water used for equipment decontamination. This blank monitored contamination that
might have been introduced from the water used for decontamination. A single field
blank was collected during this sampling event, and the results indicated that all
analytes were below MDLs.

* Laboratory Method Blank or Method Blank (MB): A laboratory method blank was
ASTM Type II water that was treated as a sample (in that it underwent the same
analytical process as the corresponding field samples). Method blanks were used to
monitor laboratory performance and contamination introduced during the analytical
procedure. One method blank was prepared and analyzed for every 20 samples or per
analytical batch, whichever was more frequent. The results indicated that all analytes
were below MDLs.

According to the USEPA Functional Guidelines (USEPA, 1991), concentrations of inorganic
contaminants detected in the associated blanks were multiplied by 5. The resulting
concentration multiple was used to qualify results as potential field and/or laboratory
contamination rather than environmental contamination.

Appendix I indicates that no values were flagged as non-detects as a result of blank
contamination. Table 5-3 compiles the blank detections into a “frequency of detection” by
target parameter. Additionally, Appendix I compiles frequency of detection by target
analyte for all field samples after validation.

Appendix I contrasts the frequency of detection in field samples and blanks where common
elements were involved. The majority of the blank detections were orders of magnitude
below actual field sample results. However, comparison of blank and field sample results
for chromium and thallium reflected systematic contamination from the laboratory and/or
the field. All of the thallium detections and many of the chromium detections would
normally have been qualified as non-detects when utilizing USEPA’s Functional Guidelines
“five times rule.”
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TABLE 5-3
Summary of Parameter Detections
Former NASD Background Analysis

Analytical Prep Number Number Min Max Min Max Min Max

Matrix Type Method Method Parameter Analyzed Detected Detected Detected RL RL DL DL Units
wQ EB1 E200.7 SW3050 Barium 4 1 1.7 1.7 200 200 0.13  0.13 g/l
SOIL LB E200.7 SW3050  Calcium 7 1 33 33 1,000 1,000 2.8 2.8 mglkg
WATER LB E200.7 SW3050  Calcium 4 2 134 292 5,000 5,000 28 28 g/l
wQ EB1 E200.7 SW3050  Calcium 4 3 180 570 5,000 5,000 28 28 g/l
WATER LB E200.7 FLDFLT Calcium, dissolved 3 1 292 292 5,000 5,000 28 28 g/l
waQ AB1 E200.7 SW3050  Chromium, total 1 1 7.8 7.8 10 10 087 087 gL
wQ EB1 E200.7 SW3050  Chromium, total 4 1 3.2 3.2 10 10 087 087 gL
wQ EB1 E200.7 SW3050  Copper 4 1 3.3 3.3 25 25 080 0.80 ug/L
WATER LB E200.7 SW3050 Iron 4 1 70 70 100 200 25 25  ug/L
waQ EB1 E200.7 SW3050 Iron 4 1 220 220 100 100 25 25  ug/L
SOIL LB E200.7 SW3050 Magnesium 7 2 11 11 1,000 1,000 0.13 1.3 mg/kg
WATER LB E200.7 SW3050 Magnesium 4 1 468 468 5,000 5,000 13 13 pg/lL
wQ EB1 E200.7 SW3050 Magnesium 4 2 49 550 5,000 5,000 13 13 pg/lL
WATER LB E200.7 FLDFLT Dissolved 3 2 108 468 5,000 5,000 13 13 pg/lL
WATER LB E200.7 SW3050 Manganese 4 1 77 7.7 15 15 033 0.33 gL
wQ EB1 E200.7 SW3050 Manganese 4 2 3.3 45 15 15 0.3 033 gL
WATER LB E200.7 FLDFLT Dissolved 3 1 7.7 7.7 1 15 033 0.33 gL
waQ EB1 E200.7 SW3050 Nickel 4 2 1.6 2.0 40 40 093 093 gL
WATER LB E200.7 SW3050 Potassium 4 1 144 14 5,000 5,000 30 30 gL
wQ EB1 E200.7 SW3050 Potassium 4 2 170 230 5,000 5,000 30 30 gL
WATER LB E200.7 FLDFLT Dissolved 3 1 144 144 5,000 5,000 30 30 gL
SOIL LB E200.7 SW3050  Sodium 7 2 108 108 1,000 1,000 20 20  mg/kg
WATER LB E200.7 SW3050  Sodium 4 1 4,240 4,240 5,000 5,000 200 200 ug/L
wQ EB1 E200.7 SW3050  Sodium 4 2 310 5,100 5,000 5,000 200 200 ug/L
WATER LB E200.7 FLDFLT Sodium, dissolved 3 2 761 4,240 5,000 5,000 200 200 ug/L
WATER LB E200.7 SW3050  Thallium 4 3 6.7 7.4 10 10 34 34 pg/lL
wQ AB1 E200.7 SW3050  Thallium 1 1 7.7 7.7 10 10 34 34 pg/lL
wQ EB1 E200.7 SW3050  Thallium 4 2 5.6 6.2 10 10 34 34 gL
WATER LB E200.7 FLDFLT Thallium, dissolved 3 1 6.7 6.7 10 10 34 34 pg/lL
SOIL LB E200.7 SW3050  Zinc 7 1 1.6 1.6 4.0 40 050 050 mgkg
wQ AB1 E200.7 SW3050  Zinc 1 1 24 24 20 20 5.0 50 pg/L
wQ EB1 E200.7 SW3050  Zinc 4 2 11 79 20 20 5.0 50 pg/L
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5.3 Matrix Effects

5.3.1 Matrix Spike Accuracy and Native Duplicate Precision

A matrix spike (MS) is an aliquot of sample spiked with a known concentration of target
analyte(s). The MS is used to document the accuracy of a method as influenced by a given
sample matrix. All MS accuracy results are listed in Appendix I. Another measurement of
precision is the native duplicate. This is an intra-laboratory split sample that is not spiked,
but reflects the actual concentrations in the sample and its duplicate. Appendix I presents
laboratory native duplicate precision statistics.

Inorganic results may be qualified solely upon the results of the MS accuracy and native
duplicate precision statistics. Instances in which the native sample concentration for a given
element exceeds the spike added concentration by a factor of four or more are disregarded
because the spike added would be masked by the native concentration. According to
USEPA Functional Guidelines, metals results obtained through analysis by traditional
methods with recoveries of greater than 30 percent and outside the 75 to 125 percent
recovery control limits are required to be flagged as estimated. An aqueous control limit of
+20 percent for the RPD was used for original and duplicate sample values greater than or
equal to five times the Reporting Limit (RL). Solid samples utilized a control limit of

35 RPD. A control limit of + the RL was used if either the sample for the duplicate value was
less than five times the RL for waters or two times the RL for soils. In cases in which only
one result was greater than five times the RL level and the other was below, the + RL criteria
were applied.

As Appendix I indicates, the majority of the accuracy and precision results for the combined
background and NASD II main efforts were well within established criteria. Only 44 of 546
MS measurements (8 percent) were outside criteria. Precision data indicated that 25 of 580
results were outside control limits. Appendix I lists data that were qualified for accuracy
(MS) or precision (LD) deficiencies. These data indicated that the specific sample matrix did
not greatly influence the overall analytical process or the final numerical sample result.

5.3.2 Field Duplicate Sample Results

Field duplicate analyses measure both field and laboratory precision and can also be
affected by the homogeneity of the samples.

Depending upon the method, up to four sets of field duplicates were collected during this
field effort. The native and duplicate samples were analyzed for the same parameters.

An aqueous control limit of + 20 percent for the RPD was used for original and duplicate
sample values greater than or equal to five times the RL. Solid samples utilized a control
limit of 35 RPD. A control limit of + the RL was used if either the sample for the duplicate
value was less than five times the RL for waters or two times the RL for soils. In the cases in
which only one result was greater than the five times the RL level and the other was below,
the + RL criteria were applied. Appendix I includes a summary of the field duplicate
measurements and their associated precision statistic.

As Appendix I indicates, only 14 of 246 results (5.7 percent) were qualified as outside
criteria. Thus, the vast majority of the calculated precision data were within defined control
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limits. These precision data indicated that matrix heterogeneity and sampling technique did
not greatly influence the final numerical result.

5.4 Total versus Dissolved Metals

Appendix I presents the dissolved versus total metals concentrations. Criteria for evaluation
of the data included data that were at least five times the RL, with the difference between
results less than 10 percent of the dissolved concentration. These comparisons revealed that
the dissolved concentration was greater than the total concentration in only 19 of 199 results
(9.5 percent).

5.5 Sample Results for Metals Near the MDL

The MDL is defined as the minimum concentration of an analyte that can be identified,
measured, and reported with 99 percent confidence that the analyte concentration is greater
than zero. Sample results at or near the MDL reported in blanks (especially metals),
however, may represent Type I or II errors. This phenomenon is compounded when
measurements are associated with a matrix. A Type I (or alpha) error occurs when the value
reported was dismissed as a biased high or false positive result, and a Type II (or beta) error
was considered a biased low or false negative result. Thus, some values at the lower levels
of detection may have been false positives caused by instrument noise or low-level
background shifts rather than a true analyte signal. Additionally, concentrations near the
MDL are considered not necessarily accurate or precise.

5.6 Precision, Accuracy, Representativeness, Completeness,
Comparability (PARCCs)

Precision is defined as the agreement between duplicate results, and was estimated by
comparing native laboratory duplicates and field duplicate sample results. Other than the
documented exceptions, the precision between native and field duplicate sample results was
within acceptable criteria for the majority of the measurements, indicating that the sample
matrix did not significantly interfere with the overall analytical process.

Accuracy is a measure of the agreement between an experimental determination and the
true value of the parameter being measured. For inorganic analyses, an MS and LCS were
spiked with a known reference material before preparation. The MS provided a measure of
the matrix effects on the analytical accuracy. The LCS results demonstrated the accuracy of
the method. MS and LCS recoveries were within the method acceptance limits for the
majority of the measurements; therefore, other than the documented exceptions, no
evidence existed to indicate that significant matrix interference would affect the usability of
the data.

Representativeness is a qualitative measure of the degree to which sample data accurately
and precisely represent a characteristic environmental condition. Representativeness is a
subjective parameter and is used to evaluate the efficacy of the sampling plan design.
Representativeness was demonstrated by providing full descriptions in the project scoping
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documents of the sampling techniques and the rationale used for selecting sampling
locations.

Completeness is defined as the percentage of measurements that are judged to be valid
compared to the total number of measurements made. A goal of 90 percent usable data was
established in the initial project scope document, and 97.1 percent (1,854 of 1,909
measurements) of the data were determined to be valid. The only rejected values were
attributed to dilutions required to accurately quantify a concentration. One of the values, the
native or the dilution, had to be rejected because only one valid value can exist in the
database per target, per sample.

Comparability is another qualitative measure designed to express the confidence with
which one data set may be compared to another. Data from this investigation were
comparable with other data collected at the site because only USEPA methods were used to
analyze the sample and USEPA Level III QC data were available to support the quality of
the data.

5.7 DQE Summary and Conclusions

Conclusions of the data quality evaluation process are as follows:

* The laboratory analyzed the samples according to the USEPA methods stated in the
work plan, as demonstrated by the deliverable summaries and analytical run sequences.

* Sample results at or near the MDL reported in blanks (especially metals) may represent
Type I or Il errors. This phenomenon is compounded when measurements are
associated with a matrix. A Type I (or alpha error) occurs when the value reported is
dismissed as a biased high or false positive result, and a Type II (or beta error) is
considered a biased low or false negative result. Thus, some values at the lower levels of
detection may have been false positives caused by instrument noise or low-level
background shifts rather than a true analyte signal.

» Spike recoveries and duplicate sample results (other than the exceptions documented in
the text and attachments) indicated that the specific sample matrix did not significantly
interfere with the analytical process or the final numerical result.

The project PARCC objectives were met, and the data can be used in the project decision-
making process, as qualified by the DQE process.

TPA/E138650/FINAL_BCKGRDINVRPT_OCTOBER 16 2002.D0C 5-9
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Background Investigation Summary and
Conclusions

This section presents the summary and conclusions of the background investigation for the
Former NASD.

The sampling encompassed surface soil, subsurface soil, rock, surface water, sediment, and
groundwater. The appropriate numbers of samples (for the range of 75 to 95 percent confidence
and coverage) were collected as described in the work plan (CH2M HILL, December 2000).
Representative background point estimate values, the UTL95% and UCL95% values, were
calculated for the detected inorganic constituents in each media.

A statistical approach was used as the primary method for developing a point estimate for the
background concentrations. Ranges of detected concentrations also were included for future site
comparisons. This approach was supported by a graphical method that showed similar
background concentrations.

The background UTL95% concentrations developed and presented in Tables 4-8 through 4-12 of
this report can be used as reliable indications of the commonly occurring inorganic constituents
at the Former NASD. These data can be used to evaluate whether constituents detected during
future investigations are the result of background concentrations or are related to site-specific
activities at The Former NASD. Site chemical data can be compared with the background
chemical concentrations; if the site data indicate concentrations below the background UTL95%
concentrations, these constituents are likely to occur and be common to the matrix in which
they were found, and not related to site activities.

If inorganic constituents exceed the background concentrations for a specific site, and other site-
specific information indicates contamination is not likely to be site-related, then additional
statistical comparisons will be considered according to USEPA guidance. These evaluations
could include comparisons of data (population) distributions using different statistical methods
such as UCL95% comparisons, maximum versus maximum concentration comparisons. For
these evaluations, the entire site data population for a particular media is compared with the
background population for that media using other more powerful procedures such as the t-test,
Mann-Whitney test, and the ANOVA. The Kruskal and Wallis test to determine the similarity
(equality) of the distributions of two or more (background versus onsite) data sets.

These additional comparisons should be used when a screening level comparison UTL95%-
based background value or range of concentration distribution comparisons are exceeded for a
specific site.

Rock samples were collected to compare relative metals concentrations in rock to soil and
groundwater values. Plutonic rock outcrop samples are not meant to be used for direct
statistical comparison to site samples; rather they were collected to establish individual
metals levels in the rock itself. The concentration of individual metals in rock samples are
compared to the soil data set, as discussed in the following paragraph.
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The following discussion summarizes the data evaluation conducted in developing a
representative background data set for the Former NASD. The statistical analysis concluded
that no significant differences existed between surface and subsurface soil chemical data,
whereas rock sample chemical levels appeared to be significantly different from soil levels.
Therefore, surface and subsurface soil sample chemical data were combined for
development of a background soil data set, whereas rock samples were kept as a separate
data set.

As previously noted, one background outlier soil sample with high lead levels was deleted
from the calculation of the UTL95% background lead concentration in soils.

The metal casings present on three former Navy water supply wells might have influenced
the metal concentrations in groundwater samples from these wells. Therefore, data from
these wells were removed from the representative background data for groundwater.

For future remedial investigations, wells located in the upgradient locations of individual
sites will be identified for comparisons during individual site evaluations. In the absence of
such wells, background wells or alternative wells will be identified as appropriate on a site-
specific basis.

Surface water/sediment background data from Laguna Playa Grande may not be usable
because of elevated metals levels, and samples might be turbid. For future RI/FS
investigations, background for each surface water body will be established for each site.

The data quality assessment showed that the project PARCC objectives were met. Therefore,
all the data are valid to be used in the project decision-making process.
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PROJECT NUMEBER

BORING HUMEBER

. 160403.F1.22 KTD 5501 /SB01  steer 1 oF 1
CH2MHILL
i
SOIL BORING LOG
PROJECT:  SOILSAMPLING e e LOCATION: HNASD, Viequas —
ELEVATION : o KA _
DRILUNG METHOD AN EQUIPMENT USED Hand Auger o )
DATE: 120600 START : ESO END: 905 LOGGER @ J. Hayas, K. Karvazy
IDEPTH BELOW SURFACE (FT) STANCARD COARE DESCRIPTION COMMENTS
INTERVAL {FT} FEMETRATICH
RECOVERY (M) TEST SCIL MARE, USCE GRAOUFP BYMBCL, COLOR.
WTYPE HESULIS MOISTURE COMTEMT, BELATIVE LENSITY,
B -8G5 QR ZOMSISTENTY, 30IL 3TRUCTURE,
) MIH CRALCASY
Turace| Lo HA HA A Medium Brawn silt with sama sard, mats and zample collectad &S50 using stalnless
- argars: rmattar _| steel hand auger and Aomogenized
using bowl and spoon. FO, MSMSD
- _|alzn cotiected _
- Reddish brawn, sandy, clayey, sl with sample cellested SEOTusing siainless steel
5_| A5 MNA MNA NA 15% gravalfrock £1:4%) _ |namd auger and homogenized using
brened el spon.
10 - -
15 ]
i | —
& — —
|

App A boring logs.xla

Ko

1



|PROJECT NUMBER BCRING NUMEBER

. 160403.F).ZZ KTD $502 SHEET 1 OF 4
CH2MNHILL
-
SOIL BORING LOG
FROJECT: SOIL SAMPLING —— LOCATION : - NASD, Vieques
ELEVATION ; ——— . i A ——
DHILLING METHOD AND EQUIPMENT USED Hand Auger e
GATE: 120500 START 1355 END: 1800 LOGGER ;J. Hayes, K. Kanazy
DEFTH BELOW SURFACE (FT) STANCARD CORE DESCRIFTION COMMENTS
IMTERWVAL [FT) FEMETAATION
RECOVERY (1) TEST SOIL MAME, LISCS GROUP SYMBIOL, COLGH,
HTYRE ACSULTE MCSTURE CONTERNT, RELATIVE GEMSI Y,
G665 OH COMBIETENSY, S0IL S 1HLUCTLIHE,
M) BEMERALOGY .
Surface| U4 NA A A [FRcguan Lroam, malst, Sndy ST el Some wgares | Sanple collacted. notg usng stainless
- _| steel hand auger and homogenized with
siainless steel bowl and spaon.
— FOr collected.
8__ —
—] —
10 -
15
- -
20
25 —
|

App A boring logs. s
KD (2



PROJECT NUMBER BORING NUMEER
. 160403.F1.ZZ KTD SS03/5B0O3 steer 1 oF 1
CH2MHILL
- SOIL BORING LOG
PARCIECT : SOIL SAMPLING LOCATION - NASDH Wisques
ORILLING METHOD AND ECHHPMENT LISED Hand Auger
DATE: 12406400 5TART ; 1100 EWD - 1105 LOGGER - . Hayes, K, Karvazy
DEPTH BELCW SLIRFACE (FT) STANDARD COHE DESCRIFTION COMAMERTS
INTERYAL (FT) PENETRATION
RECOIVERY [IM] TEST SOIL MARME, UECE GROUP 5YMBOL, COLOR,
HWTYPE BLIULTS MOISTURE COMTEMT, RELATIWE DENEITY,
H" -6 -f"-6" R CONSISTENCY, S0IL STRUCTURE,
[M} MINERALCREY.
=TT FToT A A A JREaarN Brown SHL Wil ApEeOaTTAtETy 5% Ftk Tample Coleciod Solrs BEing s@lness
_ 41/2 om dismeter) _J steat hand auger and homagenized with
3tainless steel bowd and spoon.
FRIwIRh arange sty sand with 5% 7] Sample coliected SBOA using stanless
g 4'-5 PA HA MA @EvEl approximately 154" diameter steel hand auger and harmdgen idad

1iH

15

25

with atainlesa ateel howl and spoon

e A Laring legs.xls
KTD [3)




FROJECT NUMBER BORING NUMBER
. 160403.F.ZZ KTD SS504 SHEET 1 OF 1
CH2MHILL
i~
SOIL BORING LOG
FRCOJECT ; SOOI, SAMPLING LOCATION - MASLE Yieques
ELEWATION : MA
CHRILLING METHOD AMND EQUEFMENT USED Hand Auger .
DATE: 12D610¢ START : ) EMND: 530 LLCK3GER ;.), Hayes, K, Kamvazy
DEPTH BELOW SURFACE {FT} STanNDARL COAE DESCRIFTION COMMENTS
INTERWAL {FT] FEMETHATHIHN
RECCHWERT LIM) TEST SCIL MAME, USGS GROURP SYMBOL, CLOLOR,
HTYFE ALSEULTS MOISETURE COMTEMNT, ACLATIWE LIEMNETY,
[ e T OR CONSISTENCY, SCIL STRUCTURE.
[T} MINEFLP.LDG‘F;_
Surface] 9 HA MA, FA WG EOwn I wIth Some Sard, roats and S mge colected Soid using skanless
| arganic matter. _] zteel hand auger and homogenized wilh
slalnkass stael bowl and spoon.
5_ —
10 —
18
20 —]
25 —
— _

App A borng loge.xls
KT (4]




PROLECT NUMBER BORING HUMBER
. 0 160403.FI.ZZ KTD 5505/ SBO5 sveer 1 oF 3
PROUECT ; S0IL SAMPLING LOCATION ;. MASD, Vieques
ELEVATION : HA
DRILLUNG METHOD AND EQUIPMENT LISED Hand Auger
CATE: 1250810 START : 40 END : S50 LOGGER : ). Hayes, K. Karvazy
DEFTH BELCAY SURFACE {FT) STANDARD CORE DESCRIFTICN COMMENTS
INTERYSL (FT) FEMETRATION
RECOWVERY (IN} TEST SO NAME, USGS GROUP S¥YME0L, COLCR,
®»TWE RESLL TS MOISTURE COMTEMT, RELATIVE DEMSITY,
B & 6".5" OR CONSISTENGY, SOl STAUCTURE,
i} WIME HALDIGY
Trace| o MA A NA Sandy silt, medium browen with <5% gravel sample collected Soalinuzsng stainless
_ [=1/2 crn dineter] _| steel hand auger end homagenized with
zlainless steel bowl and spoon.
Feilash e Sl Sand with gravel i Zampke collegled SECS using stainless
5_| 4.8 NA MNA ik of approx. 5% and less than 14" dinmeter aledd hand suger and homegetized
with stainless steel and spoon
1o ]
15
20 -
25 —
|

A b bonng Iogs. xKis
KTD (3]




PAOJECT HUMBER

BORING NUMBER

. 160403.FI.ZZ KTD SS06 SHEET 1 OF 1
CH2MHILL
-
SOIL BORING LOG
PRCJECT ; SO, SAMPLING ___ LOCATION : MASD, Viegues
ELEVATICON R _NA -
CRILLING METHOD AND EQUIPMENT USED Hard Auger ] B L L
OATE: 1200600 START - 1Ms END ;1020 LOGGER @ Hayes, K Karvazy
DEPTH HELOWY SURFACE (FTh STANDARD CORE DESCARIPTION TOMMENTS
INTERYAL [FT PEMETARATICN
RECIAERY [IH) TEST S0 NARME, USCS GROUP SYMBOH, COILOR,
#T11PE REZULTS MISTURE COMTEMT, RELATIVE DEMSITY,
66" 0" 6" QR CORSISTENCY, SOIL STAUCTURE,
[} MINERALOSY.

Sudacal O-G° A HA A Sandy Sty with leea then 102 o graaved mampla callacted S50 UsINg stanless

_ _| steel hand auger and homogenized with

siainless sleel bowt and spoon.
o —

10 -

1&

20

_ 25 -
Apgy A borirg bogs.sls

KTLI (E)




PROJECT NUMBER BORING NUMBER
160403.FL.2ZZ KTD $507 SHEET 1 OF 1

| 0 CH2MHILL
- SOIL BORING LOG

PROJECT: __ SOILSAMPLNG LOCATION :  NASD, Vieques e
ELEVATION: . . NA e
DRILLING METHOD AND EQUIPMENT USED Harw Auger ) o
DATE: 1207400 STAAT : 1120 END: 1125 LOWEGER @ J. Hayas, K. Karvazy
CEPTH BELOW SURFACE (FT) STAMDARD CORE DESCRIPTION COMMENTS
INTERWAL (FT} PEMETRATION
AECOVERY [IM) TEST SOIL MAME, USCS GROUF SYMBOL, COLOR,
mTYFE RESULTE MCISTURE COMTEMT, AELATIVE DENEITY,
BB 4B R COMSISTEMCY, BOIL STRUCTURE,
[Ny BHMERAL G
Lface| oo 1.8 HE 2P Tight Gt Silly Sand will [85% Man 1. gameter | oanmpa colectad Sal 7 usng s2inless
- mEnEl, _| steel hand auger and homogenizadd with
stalnlngs steel bowl and spoon,
5_ _ —
10 | —
16 |
20 . —
- .
25 _ —

Appe A boring Iogg.xls
KT T



PROJECT NUMBER BCRING HUMBER
. 160403.FI1.2ZZ KTD S508 SHEET & OF 1
GH2ZMHILL
-
SOIL BORING LOG
PROJECT : SOIL SAMPLING __LOCATION :  NASD Veques
ELEVATION - NA S
DRILLING METHOD AMD EQUIFMENT USED Hand Augsr L
DATE; 120500 START : 1500 ENDH: 1508 LOWSEER @ J. Hayaes, K. Kanary
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS
INTERWAL (FT) FEHETHATIZN
RECCWERY (M) TEST SOILMAME, USSE GRODE SYMACK | COLOA,
WYEE HESULES WICHE TLIHE GO EMT, RELATIVE DENSITY,
G-67-6"-6" A COMNSISTENDY, SOIL 3TAUCTURE,
M) KINERALLIGY.
Surace| U HA MNA WA FAEar Brovams =ilt, Siome ront and organics. Sample collecled SSCH using stainless
_ _| steel hand guger and homogonl zed with
stainless steet bowd and spoon.
1 _ —
10 - -
15 |
= _ —
25 _ —
i

Apgy A borng loge.xls
KTEY 15



. CH2MHILL
-

|PROJECT NUUMBER
160403.Fl.ZZ

BCAING HUMBER

KTD 3509

SHEET 1 OF 1

SOIL BORING LOG

PROJECT : SOILSAMPLMG LOCATION - NASD, Yieques _ ]
ELEVATION: . JNA _— -
DRILLING METHOD AND EQUIPMENT USED Hand Auger . — . —— .
DATE: 12437700 START : 1135 END: 1140 LOKGGER @ Hayaes, K. Karvazry
DEFTH BELCWW SURFACE (FT) STANDRRD CLHRE DESCRIFTION COMMENTS
INTERWVAL (FT) FENETHATICN
RECCHFRY TIN) TEET 32IL MAME, USCS GACUP SYMBOL. COLOA,
wTYFE AESULTS MOISTURE CONTENT, Rl ATIWE DENEITY.
& E-6"-6" OA CONSISTEMEY, 3QIL STRUCTURE,
{H) MINERALDGY.
surfacal -G MA M4, A Drark browm-black sandy ol with high sampla callected 5309 using stanlass
_ organk: gonient and small focks sigei hand auger and homoganized with
slainless sieel howl and spoon.
3
10
15
20
25

App & Boriag lngs <03
HTC (3]




PROJECT HUMBER BORING NUMEER

160403.FL.ZZ KTD 8510 SHEET 1 OF 1

@ crzmb
- SOIL BORING LOG

PROJECT ; SOIE SAMPLING o CLOCATION:  NASD, Vieques L
ELEVATION: —— . MA -
DRILLING METHOD AMD ECGUIPMENT USED Hand Avger
DATE: 120700 STARAT : 1130 EMD: 1135 LOGRER : J, Hayes, K. Karvazy
DEFTH BELCW SUAFACE (FT) STANDARD CORE DESCRIPTHIN CCHAMENTS
IMTERWAL {FT] PEMETRATICN
HECCAERY [IN} TERT SOIL MAME, US55 GROLUP SYMS0L, COLOR,
HTYPE HESIULTS MOISTURE COMTENT, RELATIVE DEMSITY,
Il OF SOHEISTEMNCY, S0IL STAUSTUHE,
M) MINERALIKSY
hrace| oo MA Ha A n sandy silty with high quantity o gravel Sample collecled S5 10 using slainkass
- =12 cm diamalar} _| stedd hand auger and homagenized with
atainloza steel bowl and epoon.
5_ - —

106 - B

15 -

20 —

25 —

App A boring Iogs.sls
KD (10



PRAOJECT HUMEER

160403.F1.ZZ

BORING HUMBER

. QA SS01/SBO1  sueer + oF 1
CH2MHILL
i
SOIL BORING LOG
FROJECT : SOIL SAMPLING o _LOCATION:  NASD, Vieques 3
ELEVATION : o I . o
DRILLING METHOD AND EQUIPMENT LSED Hand Auger . o
DATE: 1200600 START @ 1030 EMD; 1100 LOYFGER @ J. Hayes, K. Karvary
TOEFTH BELCW SURFACE §FT) STANDARD CORE DESCAIPTION COMMENTS
INTERWAL (FT) PEMETHATICH
ACCOVERY (M) TEST SOIL MAME, USCS GADUP SYMBOL, COLOHA,
MWTTPE RESLULTS MOISTURE COMTENT, KELATIVE DEMSLTY,
R DR COMSISTENCY, SOIL STRUCTURE,
i) MINERALOGY .
Torace] o A A [ ) sandy &0t with some organics and graval sample collected S5UT nsing slainkess
_ Jn;g'a-ml =1 ern diamete ] J steet hand auger and hemagenizad wilh
stainlass sloel bowl and spoon,
- Caark brawn Sandy silt with some small gravet “|zampte callected G4 SBO1 using stalnlass]
5_j &' NA MA MA placas. sleal hand auger and hompgenized with
stainkess steel bowl and apoon.
_ _|FOMSMSD collecied,
0 —] —
15 1
a0 —
25
|

Bop A boxing s $I%
CA S5



IPROJECT NUMBER BORING HNUMBER
. 160403.FA.2Z GA 5502 SHEET 1 OF 1
CH2MWVIHILL
PROJECT : SOIL SAMPLING LOCATION :  MASD, Viequas o
ELEVATION . o A, e
DRILLING METHOD AND EQUIPMENT USED Hand Auger o e o
DATE: 1207700 START : 1440 EMD; 1445 LOGGER ' J. Hayes, K. Karvazy
DERTH BELOW SURFACE (FT} STAMDARD CORE DESCAIFTION COMMENTS
INTERYAL [FT;) FEMETEATICH
AELOWEHY 4IN) TEST SO MAME, USCS GADUDP SYMBOL,, S0 GH,
WTYFE RESLLTES MHSTURE COMTENT, RELATIVL LIERGITY,
g=-g"-6"5" QR COMSISTENCY, SOIL STRUCTURE,
(M MINERALOGY.
wrfaca] UG A MNA M= [FAediurm brown sanay sit Wl SOmE oot end samMe collecled (A S0 using slamless
_ oegané: matter _| s'=al hand auger and homogenized with
sfainless ateel bowl and spoon.
5__
160G - -
15 ™
20 —
.2 _— —

App & boaring 10ogs 2%
Of BS002)



[FROJECT NUMBER BORING HUMBER
. 160403.Fi.2Z2 QA S503/SB0O3  sHeeT + oOF 4
-
SOIL BORING LOG
FRCJECT : SQIL EAMPLING __LOCATION: HASD, Viegues
ELEVATION ; MA ————
DRILUNG METHOD AND EQUIPMENT USED Hand Auger o _ _ L
DATE: 12907700 START - 940 END : 1000 LOGGER ;J. Hayes, K. Karsazy
DEPTH BELOW SURFACE (FT} STANDARD CORE DESCRIPTION COMMENTS
INTERWAL [FT) FEMETHATICON
RECCZWVERY (1IN} TEET SCHL NAKE. USGS GROUF SYMBOL, COLOR,
HTTPE ACSULTS MG T1LURE GOWTEMT, RELATIWE CENSITY,
G-5N-6"-6" A CONSISTEMLY, S0n, STAUCTURE,
a3 MINEHALOIGY.
urfaca| 0-5° A N& A Clayey 3ilt with high arganic cntant. Brown Godor 'ﬁmp & GONEGIE L SmLr LSing SIAess
_ wiith Srnall rocks (ol g _| sted hand avger and homagenized with |
stainless steel bowl and spoon.
Capyey wit, reddizh brown with large appros. “|zample collected ©& SBO3 using stalless
5_| &5 MA NA A, 2" diameter jpgged rock sleel hand auger and homogenized wilh
slairkess stael bowl and spoon,
10 -
15 —
20 _ —
25 _ —
- - —

App A boring logs.xls
G S5O0



PROJECT NUMBER

160403.FI1.ZZ

BORING HUMBER

. QA 5504 SHEET 1 OF 1
- SOIL BORING LOG
PROVECT : SOILSAMPLING _ ) ) LOCATION . MASD, Vieques
ELEVATION : e o e e e A, e e
DRILLING METHOD AND EQUIPMENT USED Hand Auger e
DATE: 120500 BTAAT ; 1440 EMD: 1442 L2>GGER ). Hayes, K. Karazy
DEPTH BELOYW SLIAFALE (FT) STaMmaRn CCHRE DESCRLPTION COMMENTE
INTERVAL {FT}) FEMETHATICN
RECOVERTY {IM) TEST SOILHAME, LISES GEOLE SYMBOL, COLOR,
BIYPE HESLIL TG MOISTURE CORMTENT, HELATIVE DENEITY,
G'-6"-6"-67 OR CONSISTENSCY, SCHL STHUCTURE,
(] MINERALDIGY .

Durace| oo A A HA Medlurm Brown sandy aHt with acme oample collected LA Solid using stanlass

_ A Mmakter and s _| steel hand auger and hempgenizad with

stainless sleed bowl and spoon.
5 __ - —]

10 -

15 N

=0 — —

25

App A borirg koga.als
Ch, 2501 44



. CH2MHILL
-

PRCJECT NUMBER

160403.F1.ZZ

BORIMG HUMBER

QA $505/ SBO5  sweeT +

QF 1

SOIL BORING LOG

FROUECT:  SOILSAMPLING _ LOCATION :  NASD. Vieques
ELEVATION: ... —— W&
DRILLING METHOD AND EQUIPMENT USED Hand Auger - o
DATE:. 120500 START : 1340 END . 1410 LOGGER -.), Hayes, K. Kervazy
EFTH BELOW SURFACE (FT) STANDARD CORE EESCRIFTION COAMENTS
INTERVAL [FT) PEMETRATICH
RECINERY [IM) TEET SCHL NAME, USCS GROUP SYMEUH,, GO0 A,
#TYPE AESLULTS MOIBTWAE QOMTEM T, HELATIVE DEREITY,
&' 51575 OFR CONSISTEMCY, S0IL STRULTURE,
iN] MINERALCHY.
Sunace] OG0 hA A A hacrim brcwn sandy sil Tampe CONECed il Solrs UEiNg S TTEess
_ _| steal hand auger and homogenized with
stanless sieel bowl and apoon.
- | edium brewn sandy sil with large rockigravel | Sample eollecled 4 SBOS using slainless|
5 approx 1/4-142" dlameter. steel hand auger and hermegenlzed with
slainless steel bowl and spoon,
10 | —
15 |
20 . —
. By | !
|
Apg & pnnon nge.els

QA Sa05)




PROJECT HUMBER

BORING HUMBEHR

. 160403.F1.ZZ QA SS06 SHEET 1 OF 1
CH2ZMHILL
i
SOIL BORING LOG
FRCJECT : BOIL SAMPLING _ _ LOCATION :  MASD, Vieques _
ELEVATION . ——— T e —
DAILLING METHOD AND ECIJIFMENT USED Hand Auger e - o
DATE: 130600 START . 1330 EMD: 1335 LOGGER ; J. Hayes, K. Karvazy
DEFPTH BELOW SURFACE (FT) STAMLARAD COAE DESCRIFTION COMMERNTS
INTERYAL {FT] PEMETRATHIN
RECOVERY (M} TEST SOHL MAME, ISCS GROUP SYMBOL, COLOR,
WTYTE FESLULTS MOISTURE CONTENT, AELATIVL DENSITY,
BH-BM-5 5" OA COMSISTENCY, BOIL STRUCTURE,
M) MIMERALCHIY .
utface] U MHA MA HAa FhadRarm brown Clayey 3, most, gasily penotraled  |Sample collecied A SoLA uaing slanlass
_ hwith hand auger. _| s1esl hani auger and homogenized wilh
slalnless steel bowl and spoon.
5_ —
10 _ —
15 _
£ H —
25 — —
i

Apn B Draing Iogs w03
Cad, BSEOG]



PAOJEGT NUMBER BORING NUMBER
160403.F1.2Z2 QA SS07/SBOT  sHEET 4+ OF 1

. CH2MHILL

- SOIL BORING LOG

FR(MECT: SDILSAMPLING . LOCATION:  MASD. Vieques
ELEVATION o MA
DRILLING METHOD AND EQUIPMENT USED Hand Auger - B
DATE: 120500 START ; 1835 END:  1B40 LOQQER : J. Hayes, K. Kavazy
DEFTH BELW SURFACE (FT) ETAMOAALD CUHE DESCRIPTION COMMENTS
INTERYAL |IFT) FEMETRATION
NECOVERY £IM) TEST SOIL MAME, WSCS GROLP EYMBOL, COLOR,
#HTTFE RESLILTS WIS L JRE CGOMTENT, RELATIVE GEMEITY,
G-G"-6" 5" OR CONSISTENCY, SCIL 3TRUCTURE,
(M) MINERALEIEY .
munace| oo HA NA 773 Sanghy ait, medilm brown with some orgaric wample collected L6 5507 using slalnlass
_ matter. Litths graved conleet _| =tael hand auger and homogenized with
glpnless stae! howl and spoon.
n Clayey silty sard, raddiah brosa with (253 fhan h Sample collectsd O SBOY using stainless
5__1 4% MA, HA ) 5% graverd, o larger than 1/4" diameter. steal hand auger and homagen(Zad wih __
salnless steel bowl and spocn.
16H
15 —
20 — —
25 -
i

Agp A boiing logs.xls
2 5307



0 CH2MHILL
-

PROJECT NUMBEH

160403.FLZZ

BORING NUMEBER

QA 5508

SHEET 1 OF 1

SOIL BORING LOG

PRCLECT ! SOIL SAMPLING ~ LOCATION:  MNASD, Wieques ) o
ELEVATION : e NA e e e
DRILLING METHOD AND EQUIPMENT USED Hand Auger e e e
DATE: 12/068/00 STAAT : 11538 EMD: 1140 LGEER (). Hayas, K. Karvazy
[DEFTH BELOW SURFAGE [FT} STANMDRRD CAOHHE DESCRIFTICN COMMENTS
INTERVAL {FT} PEMETHRATICN
RECCWER™Y [IM] TEET SOl RAME, LECES GROUF SYMBOL, COLOR,
#TYPE RESIULTS MOISTURE 2OMTEMT, AELATIVE DEMNSITY,
f-6-6E" CH CONBISTENCY, EOIL STRICTURE,
4] MINERALCESY.
=G WA HA HE [Madium Braw, mcist sandy Sil wilh ithe grivel, DEMPIE CRNECIED R SoLE Lang glar =ss
_ gravel ia fese than 1/4° diemeder. Some orpanica.  _ | sleel hand auger and homogenized with
slainleas siaal bowl and spoan.
5 . —
10 —
15 —
M —
25 —

App A Barlng s ks
Q4 S50



|PROJECT NUMBER PORING HUMBER
. 160403.F1.ZZ QS SS01/SB01  sHeeT 1 OF 1
CH2MHILL
PROJECT : SO SAMPLING LOCATION . NASD, Viegues _
ELEVATION : MA -
DRILLING METHOD AND EQUIFMENT USED Hand Auger .
DATE: 1240600 START ; 1330 EMD : 1350 LOGGER - J. Hayes, K. Kanary
[DEFTH BELCMW SLUIRFACE (FT} STAMDARD CORE DESCRIPTION COMMENTS
INTERWAL (FT} PENETHATION
RECOWVERY (1M} ERST S MAME, LAES GRDUF 5YMBCE, COLOR,
HTYPE NESULTS MOISTURE CONTEMT, RELATIVE DENSITY,
L R QR CONSISTEMCY, S0IL STRUCTURE,
{NY MIMERALCEY.
ounepa| OB A MHAa A Qrganic matier (3. Femaesdar 13 Sty sand wih ampla collac Lezing slaw ass
_ lighd browm color steel hand auger and hamogenized with _
1 stainlass steel bowl and spoon.
- “Izampla colecied at 375 {hit groundwater)
13375 MA MA MNA Salurated medium to coarse sand, ight browr ] 5. sleed hand awger and bhumaganizad with
stainless sleel bowl and spoon,
5__ —
10 _
15 _‘
20 ]
25 _ —

Aps A BOHNG s 5

5 3ECHT)



. CH2ZMHILL

|FROJECT HUMBER

160403.F1.ZZ

BDRING NUMBER

Q5 5502

SHEET 1 OF 1

FROJECT ! SOIL SAMPLING } LOCATION :  MASD, Viegues
ELEWATION ; _ M _
ORILLNG METHOD AND EQUIPMENT LSED Hand Auger o o
DATE: 12MG00 START : 1400 END - 1405 LOGGER | ). Hayes, K. Karvazy
EPTH BELOW SURFACE [FT) STANDARD CORE DESCHIPTICN COMMENTS
INTERYAL [FT) FEMETRATICIM
RAELEWERY 4INY TFET SO MAKME, LECE GROUP BY MBOL, COLOR,
WTYFE RESULTS MCISTURE COMTEMT, RELATIVE DEMNSITY,
[T v e OR COMSISTENGY, E0IL STRUSTURE,
M3 MINERALCGEY.
Torace|  oa NA WA MNA Btran s'ﬁi:,« satw] wiih lew amall rock = 5 cm diam. Sarmpke collected Lo 55U using stainless
_ Bnd some organse mater. Modidm 2 coanse _| stesl hand auger and homaopeanlzed with
oangsiency. stainless steel bowd and spoon.
5__ —
10 - -
15 -
20 _ ]
25 _ —

ADR A Dol Hgs bs
25 55007



o CH2MHILL

PROJECT HUMBER BORIMNG NHUMBER

160403.F1.ZZ Q5 S503 SHEET 1 OF 1

FPROJECT @ S0IL SAMPLING LOCATION - MASD, Yieques )
ELEVATION : I __NA_ — S
DRILUNG METHOO AND EQUIPMENT USED Hand Auger _ e
CATE:  12/D6430 START @ 1420 END : 1425 LOGGEER | L Hayes, K. Kavazy
IDEP’I’H BELCW SUAFACE [FT} STaNDARAD ORE LESUHIP TGN CUMAMEMLS
INTERVAL {FT) FEMETRATION
RECCWVER'Y ¢IM) TEET E0IL MAME, UECE GROUP SYMBOL, CCLOA,
#TYPE RESULTS WISTLURE CONTENTE, RELATIVE DENGITY,
&-B-AT 6 QR COWNSISTERGY, BOIL STRUCTURE,
(M) MIMERALHGY.
Tdace| o8 TR A HA Sandy sl with Small guantly of rocks, dask, DEMpIE Clecled LIS Skl using slanoss
_ Drowin Caloe, high Organic mater composition _| sleal hand augar and homogenlzed with
slainlass seel bowl and spoon.
5__ _ _|
1a -
15 —
20 —
25 — -
npp A borng kags.ala

Q5 S50




|PROVECT NUMBER BORING NUMBER

. 160403.FL.ZZ Q5 SS04/SBO4  sHEET 1 OF 1
CH2MHILL
i
SOIL BORING LOG
FROJECT: SO SAMPLING B o LOCATION :  NASD, Viequas
ELEVATION : . MA —
DRILLING METHOD AMD EQUIFMENT LSED Hand Auger o _
DATE: 1241600 START : 1420 END : 1425 LOGGER ; J. Hayes, K, Karvazy
DEPTH BELOW SUAFACE {FT) STAMDARD CORE DESCRIPTICN COMMENTS
INTERVAL {FT) FEMETRATIOMN
REGUVERY (IM} TEST S0IL NAME, USCS BAOUP SYABOL, COLoR,
BTYPE RESILTE MOISTURE COMTENT, RELATIVE DEMSITY,
B*-E'-H"-6" A CONSISTENGY, SO 2TRLUCTURE.
(M MINERALDIEY
urfacel  OHB" WA HA A TIGMR Qe SRy St - tghly arganic and most sampie callected using stainless sleel hand
_ lSand it tirmd 1 Fracium ,_Jaj.mr ant mixed wiih 3.3teel bawl and apoon.
& -1 | MA 1) A Dok, grey sandy ailt - highly Organic, salurated, Sampla collacted LD SEO4 USing
_ _Istanless steel and auger and rmixed with
ctanfess sleel bowl and spaoon,
- _1'Water table hit at 1'. a
3 __
0 — —
15 -
o0 — —
. 25 - —

App & baring Iegs.xls
Q5 55004}




PROJELT HNUMBER BORING NUMBER
. 160403.F1.ZZ QS S805/SBO5  sHEET 1 ©OF 1
PROJECT : SOIL SAMPLING LOCATION @ NASD, Viegues
ELEWATION : o EA i
DRILLING METHOD AMND EQUIPMENT USED Hand Auger L o o
DATE: 120600 START : 1420 END : 1425 LOGEER : [ Hayas, K. Karvazy
|DEFTH BELCW SLIRFACE [FT) STANDARD CORE DESCRIFTION COMMENTS
INTERVAL (FT) FEMETHATICN
RECZWERY (IMNt TEST SOIL MAME. US0S GROUP SyMBOL, COLCR,
¥»TYPE RESLILTS MG TUHE GOMTEMT, RELATIWE DEMSITY,
B-E"-67-6" A COMSISTEMEY, S0 STHUCTUARE,
] MINERALCKSY.
Surmce] O-6° ™A, HA NHA Silty sand, high orgaaic content, greylsh coloe sampla collacted wsing slainless steel hend
- _Jawgar ang nved with . sterl bowl end spacn.
B - F HA HA MA [Saburabied sty sand. Slreng crgank: odor Eampla collecied ©5 SBOS using
_ Zand is line to coarsa [wall gradd) _|strinless steel and awgar and mixad with
stainless steel bowd and spoon,
_ _|water tabla hit at 1°.
5_ — —
_ J —
10 -
15 —
20 — —
25 - —

App A boring logs sl

215 53005




0 CH2ZMUBILL.
-

PROWECT NUMBER

160403 .FL.ZZ

BCHING NUMBER

QS 8506

SHEET 1 OF 1

SOIL BORING LOG

35 5SSO0

PROJECT : SOIL SAMPLING __ LOCATIOM: NASD, Vieques -
ELEVATION : B - MA -
DRILLING METHUD ANL ELWIFMENF USEL Hand Auger L )
DATE: 1240610 START : 1440 EMD: 1445 LOGEER -1 Hayes, K. Karazy
DEPTH BELCAY SURFALE (FT) STANOARD CORE DESCRIFTION DOMKMENTS
INTERVAL [FT) PEMETRATION
NECOVERY [IN] TEST SOIL NAME. U253 GROLUP SWMBECEL, COLOR,
#T1PE RESLILTS MOSTURE QU ENT, RELATEYE DEMSITY,
B-E"-H-B QR COMSISTEMSY, SCIL STRUCTURE,
i) MINE RGN 3
Tracel o 3 21 {13 Weedium brown sandy silt, Righ Grgane: Mater Campe CONBGHENT s SO0 BEiNg SEniess
conbent {black). _| =steal hand auger and homogonlzed with
- etainleas stesl bowd and spoon.
5 _ —_
i0
15 _
s |
.23 —_
App A hawirrg bopga. wls



. CH2ZMHILL
o

PAMJECT HUMBER BORING NUMBER

160403.F.ZZ Qs SS07/3B07  sHEeT 1 OF 1

SOIL BORING LOG

PROJECT : SCIL SAMPLING LOCATION :  NASD. Wegues e
ELEVATIUN MA —
DRILLING METHCD AND ECHIPMENT USED Hand Auges o _ o
DATE: 1208/00 START : 1635 END: 1640 LOGGER | J. Hayes, K, karvaoy
CEFTH BELCW SURFACE (FT) STANDCAAD COARE DESCHIPTION COMMENTS
IMNTERVAL [FT) FENETRATION
RECIWERY [IN) TEST 5000 MAME, BEGE GACUF BYMBOL, SOLOA,
# T FE HESLULTS MOISTURE COMTEMT. RELATIVE LENSITY,
&'-69-6" 5" OfH COMESIBTEMGY. SOIL STRUGTURE,
(M) MINERALCHGY.
Sonace| AT LA A HA Atk fiay coarse sy sand with organics. sainple collacled using slamkess steel hano
aaer and mieed with 3. steal bovd and spoon. _
oE =11 H& HA HA [Cank grey coarse sitty sand with some organica. Groundewater Tound el approdirmalely 1.26 -
_{Sample collected GE SBOTusing siainless _
stesl bowl and spoon
£ - _
10 — —
15 —
20 _ —]
. 25 —
(A

App A boring loga. ds
05 35007



PROLECT HUMBER BORMG HUMBER
. 160403.F1.ZZ QS SS08 SHEET 1 OF 1
CHZMHILL
PROJECT sow sAaWMeiNGE LOCATION - MASD, Vieques
ELEVATION : — . MA —_—
DRILLING METHOD AND ECLIPMENT USED Hand Auger o _
DATE: 12/08/K START : 1410 EMDO; 1415 LOGSER 1J. Hayas, K. Harsazy
DEPTH BELOW SURFACE (FT) STAMDAAD COAE DESCRIPTION COMMENTS
INTERWAL {FT} PEMETRATHI
RECCWERY (M TEST 20IL MAME, USCS GRACUP SYMBOL, COLDH,
N1THE RESULTS MCISTURE COMTEMNT, RCLAIINE BENSITY,
H-a' 5" OR CONSISTENGCY, SCIL STAUCTURE,
{N) MIMERALOIEY.
Sunece| L- MA A NA [FFediim Brown Bandy aity. Sand is medine k sampe collecled £ 5508 using stainless
_ OO 5 steel hard auger and homogenized with
stinkss steal bowl and spoon.
5__ —
i [v] —
15
20
- -1
.25
[

App A borimg doga. ks
{15 55008




|PROJECT NUMBER BORING NUMBER
‘ 160403.F1.2Z Qs SEDO1 SHEET 1 ©OF 1
CH2ZNHILL
-
SOIL BORING LOG
PROJECT : SOIL SAMPLING LOCATION . NASD, Yieques o
ELEVATION . HA . e e
DRILLING METHOD AND EQUIPMENT USED Hand Auger S
OATE: 120800 START : 1620 ENMD @ 1625 LOGRAER . J. Hayes, K, Karvazy
DEPTH BELOWY BLURFACE (FT) STANDARD CORE DESCRIPTICH COMMENTS
INTERVAL (FT3 PENETRATICH
RECOVERY (IN) TEST SCIL MAME, USCS GROUP SYMBOL, COLOR,
#TYPE AESULTS MOISTURE CONTENT, RELATIVE DEMSITY,
o CHR CONSISTEMGCY, SOHL STRUCTURE,
iH) MIMERALOGY
Bunace| oo | HA HE 273 Highly orpanic black sil with aUlfursas wdar Hample collecied W5 GELKY ] LS SIBMess
_| sieal hand augar and hamogenized with
stainless steel bowd and spoan.
5, - _
10 —
15 _
20 —
. 25 ]

App A boring logs.sls
Q5% SEDN




PROJECT HUMBER BORING HUMBER
. 160403.F1.ZZ Qs SEDD2 SHEET 1 OF 1
CH2MHILL
PRCWJECT - SOHL SAMPLING ___LOGATION :  HASD, Yieques o
ELEVATION: N .. S .
DIRILLING METHOD AND ECHIPMENT USED Hand Auger _ ___ }
DATE: 1206000 START - 1600 EMD: 1810 LEKSGER .. Hayas, K. Karvary
DEPTH BELCW SURFACE (FT) STANOARD CORE DESCRIPTICHN COMMERNTS
INTERWAL {FT} FPEMETHATICN
AECTWEHY 1IN TEET SOIL NAME, USCE GROUP SYMEDL. COLOH,
ATYEE HEEBULTS MOISTURE CONTENT, RELA TIVE DEMSITY,
[ i OR COMSISTEMCY, S0IL STRUCTURE,
(M MINERALCSY.
surlaca] O-B° WA MA H& 'Whlo shall eagmants i a dark Grown ta Cample collected Lo SRLMGE uming slanlass
_ black colored ailt _| =tenl hand auger amd homogenized with
stamless sieel bowl and apoon.
& _ _

1 — —

15 ]

20 _ —

25 _ ]
[

App & boring lugs.xls
05 BEDCE




0 CH2MHILL

PROJECT NUMBER
160403.Fl.ZZ

BORING NUMBER
QS-MwWo1

SHEET 1 aF 1

- SOIL BORING LOG
PROJECT : _MNASD Phase I, PA/S ) _ ~_LOCATION : 05 Background, Green Beach o
ELEVATION DRILUING COMTRACTOF Geoworks

DRILLING METHOD AND EGUIPMENT USEE Hand auger

WATER LEVELS &' START - R EMND : 12/ 400 LOGGER : M. Glasen
DEPTH BELOW SURFACE [FT) STAMDARD AE DESCRIFTICN COMMENTS
IMTERVAL (FT) PENETRATICN

RECOAWVERY [1M) TES! S0IL NAME, USCE CROUP BYMBCL, COLOR, DOEFIH GF CAaSiNG, ONILLING RATF,

#HTVPE RESULTS MOISTURE CONMTEMT, RELATIWE DENSETY, DAILLING FLJID LOSS,
B"-5=-G'-8" QA CORMNIISTENGY, S0IL STRUCTUHRE, TEETS, AMD INSTALUMENTATICH.
s )] MINERALOGY, OWR {pormd:  Breathing Zone  Apgve Hale
O-5 HNA Hand 2% Sand] with shell, medium gray, ine sand, 50% shall u ]
_ amer wat |

25

12

Backymunid walks. ks




PROJECT NUMBER BORING NUMBER
160403.FI.ZZ QS-MWQ2 SHEET 1 OF 1

‘ CHZMHILL
- SOIL BORING LOG

PROJECT HASD Phase U, PASS 1 ___LQCATION .  OF Background, Green Beach Road
ELEYATION . CRILLING CONTRACTOF Geoworks
DRILLING METHOD AND EQUIFMENT LISEL Hand auger -
WATER LEVELS &' START : ####HHHHE EMD ; 13144003 LOGGER : M. Clasen
DEPTH BELOW SURFACE {FT} STAMNDARD CORE DESCRIPTION COMMENTS
INTERVAL {FT) FEMETRATICN
RECOVERY (IM) TEST SOIL MAME, USCS GROUP SYMBOL, COLOA, OUFTH OF CASING, DRILLING HATE.
#IYPE RESULTS MOISTURE CONTENT, RELATIVE DEMNSITY, GRILLIMNG FLIND LOSS,
B-6"-5"-6" DR COMNSISTENGY, S0IL STALUCTURE, TESTS, AND INSTEUMENTATION.
[M] MINERALTKSY. O [ppmy;  Braathing Fone  Above Hola
U-a MA Hand MNA Barg win shed, medim gray, The sand, S05s sl 1] [4]
_ auger wed -
8_ —
10 | —
15 _ ]
20 __ -
2 _ _

Eakgrourd wells.xls



. CH2ZMHILL

[PROJECT NUMBER
160403.F1.ZZ

BORING NUMBER
QA-MWO1 SHEET 1 OF 2

FROJECT : Background Sampling LOCATION - MWOD1 - HW 200 o
ELEWATICN : ) __DRILLING CONTHACTOFR Geownrks o
DAILLING METHOD AND EQUIFMENT USEL Mobile Drifl Model B-61
WATER LEVELS : ETART - 1450 (12/07 /004 END : LOGGER - E. Izam
DEPTH BELCYW SUIRFACE (FT) ETaNDARD CORE DESCHIPTION COMMENTS
INTERYAL (FT) PEMETRATION
RECCWERY (IR} TEST SOIL MAME, LISCS GROUM BYMBOL, COLOA, DEF1H OF CASING, ORILLING RATE.
#HTYPE RAESILTS MOISTURE CONTENT, RELATIVE DENSITY, DRILLING FLUID LOSS,
g"-5"-5'6" DR CORNSISTEMCY, SOIL STRUCTURE, TESTS, AND INSTRUMENTATION,
{M) M IR ERALDGY, OWM (pomy:  Brealhirg Zare  Abava Hedo
G- MA LAtingGs A Sandy clay, brown, 5o MEIGIUNG GoNLen, leoaety e Ll 2 1
_ lpacked, fawr pabies (rounded, 1447 _|Forque converter clutch pressure 240-280
5 _ — _
B -8 A Cuttings MA Sendy ¢lay, lighl brawn, laoealy packed
o_ — . L L —
11 -13 MA Cutlings MA [Mosty clay, boown, molsiure coplent 7-8% Giround is hard packed, drill bit i smoking
_ S0E 5ilt _{{(vapor) .
15 _ .
16" - 18" MA Cuttings WA, Silty clay, brownish gray, very hand, sorme Wary hard ground, dill 4t is smoking
_ tpabblea Cargular) 147 - 1/2° _{vapaor} _
20 _
T2z .28 WA Cutings MA ksitty clay, tght brown, pebibles (Irapments, angular  |Muoisture is vaporlzed by drill bt N
_ o« 144 ] _
25 __ 11600 - End of day —

Backgnound wells.xls



PROJECT HUMBER BOAING NUMBER
. 160403.F1.ZZ QA-MWO1 SHEET 2 OF 2
CH2MHILL

- SOIL BORING LOG
PROJECT : Background Sampling R LOCATION . KMWOOT - HW 310
ELEVATION ~ DRILUNG CONTRACTOF Geoworks o
DRILLING METHOD AND EQUIPMENT USEL Mabile Drill Mode| B-B1 ] N
WATER LEYELS ; STAAT : END : 7400 120800 LOGGER : M. Clasen
DEPTH BELDW SURFACE {FT) STANCARD CORE DESCRIPTHON COMMENTS

INTERYAL (FT) FEMETRATION
RECOWERY (N} TEST SO MAME, USCS GROUP SYMBOL, COHLDR, DEPTH OF CASING, DARILLUIMG RATE,
¥TYPE RESULTE MOISTURE CONTENT, AELATIVE DEMNSITY, DRILLING FLLIO LDSE,
6"B"8".6" OR CONSISTENCY, S0IL STRUCTURE, TESTS, AMDH INSTHUMENTATION.
[H] MINERALTWGY . VM (ppri}y: Brepthing Zone  Above Hole

35 __

0 .

45

Th= 45" BLS
a0 _ —
B _ —

Backgrownd wel |5.xls




PROJECT NUMBER

BORING NUMBER

. 160403.F1.ZZ QAMW-2 SHEET 1 OF 1
CH2MHILL

- SOIL BORING LOG
PROLECT : MASD Phasa i Background LOCATION :  CAMW-2 along HY 200

ELEVATION :

CAILLNG CONTRACTOF Geoworks

DAILLING METHOD AND EQUIFMENT USEL HAS B4

WATER |LEVELS 6.0t STARY - hitidiiiiih EMD : 12-14-00 LOGGER : M. Clasen
DEFTH BELOW SUIRFACE [FT) STANDARD CORE DESCRIFTION COMMENTS
INTERVAL {FT] PEMETRATION
RECCWVERY {IM) TERT Bl MAME, LSS GROUP 5YMEOL, COLCR, DEFTH OF CASIMG, BRILLING RATE,
¥TYPE RESULTS MOISTURE CONTENT, RELATIVE DEMSITY, DRILLING FLLHTY LSS,
E"-6"-6"5" R COMEBISTENCY, SCIL ETAUCTURE, TESTS, AND INSTRUMENTATION.
(M} MINERALLIGY, O [pomi:  Bresthing Zoe  Abowve Hals
G-z P A CUmngs MR Zand, [wht gray, iing, soma cilt, mace shall, moist [4] u
8_ —
1 &s MA Cuttings MA Sity sarwd, Ight geay, very fow, tace shell, wel - i} i)
O _ —
1012 MNA Cuttlrgs MA Silt with sand, Tight gray, very fime Irace shell, wel o 0]
15 —
20 .
25 .

Background walls. xls




PAOJECT NUMBER BOAING HUMBER
0 160403.F1.ZZ AQC-K-MW-3 SHEET i OF 3
CH2MNMHILL
PROJECT . MASD VIEQLIES P.R. LOCATION :  AQCK {(UPGRADIENT) o
ELEVATION ; o DAILLNG GONTRACTOF  GEOWORKS o
_DHILLlNG ME!-HGD AND ECLUIPMENT USED : 8.25" DIA. HAS ___
WATER LEVELS : ~-52 BLS START : 1100 1207700 EMD - 1030 1240800 LOGGER | MUY
DEFTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS
INTERWAL {FT} PEMETRATICHN
RECOVERY (N TEST SOIL MAME, USES GROUP SYMBOL, COLOR, DEFTH OF CASING, DRILLING RATE.
WTYPE RESULTS MOISTURE CONTENT, RELATIVE DEMNSITY, DRILLING FLUID LOSS,
ey DR COMSISTENCY, SOIL STRUGTURE, TESTS, AND INSTRLIMENTATLON.
M} MINERALCHE'Y, O (pprm)  Breathing Jone  Aboeg Hole
BILTT SAND [2M), DARK REGDIEH EmN. WINCTL
_ CLAY COMTENT LOOSE DRY. MINGA GRAVEL
5_ _ .
- SAND (SP) WITH BOME GRAVEL , MED BROWN, |
: LOGSE, MINGR CEAY. _ _
o . .
HOT AUGERS
- SAND {SP) AS ABOVE SOME CLAY PASIS - -
15 _ —
20 ] .
28 _ | . |
_ v _ _

NASD-AOC K xS



PROJECT NUMBER BORING NUMBER
. 160403.F.ZZ AOC-K-MW-3  SHEET 2 OF 2
CHZMHILL
- SOIL BORING LOG
PROJECT : NASD ¥IEQUES P.P. o LOCATION :  ADC-K (UPGRADIENT}
ELEVATION : L DRILLING CONTRACTOF  GEGWORKS _
DRILLING METHOD AND EQUIPMENT UISED : B.25" DIA_HSA & AIR HAMMER

WATEFi LEVELS : ~52 BLS START : 120700 END ; 1500 12/04/00 LDGGEF’I LML
DEFTH BELOW SLURFACE (FT} STAMDARD CORE DESCRIPTION COMMENTS
INTERWAL {FT] PEMETRATHIMN
RETCCWERY [1M) TEST SOHL NAME, USCE RO 5YMBOL, COLTA, DEFTH DF CASING, DRI TIRNG RATE,
#TYFE BESULTS MOISTURE CONMTENT, RELATIVE DENSITTY, DRILLIMG FLUID L35S,
B"-6°-8"-6" QR COMSISTENGY, SN STRUCTLURE, TES 5, AMLY NS | HLIMEN 18 FICH.
M) MIMERALDGY. OWM (pormy:  Brealning Zone  Above Hale
35 —
a__ —
45 —
A0 __
-— ' -—
15AHD (3P SOME MINOR GRAYEL, FIME,
- LOO2E DAY |
55 | —

HASD-ACIC-K. xla




. CH2MHILL
|t

PROJECT NUMBER
160403.FL.ZZ

BOHING NUMBER
AQC-K-MW-3

SHEET 3

oF 3

SOIL BORING LOG

PROJECT :
ELEVATION : _

LOCATIHIN :

DRILLING CONTRACTOR

DRILLING METHOD AND EQUIPMENT USED :

AOC-K UPGRADIENT

WATER LEVELS : -52 BLS START : END: 1030120800 LOGGER  MLW
DEPTH BELCW SURFACE {FT} STANDARD COAE DESGRIFTECN COMMENTS
IMTERV AL l:FTﬁ PENETRATION
ARCCVERY [IN) TEST A0 MAME, USCE GRCLIP SYMBCOL, COLCR. DEPTH 1FF T MG, CRILLIMNG PATE,
#HTYPE RESULTS MOISTURE COMTENT, RELATIVE GEMNSITY, DAILLING FLLID LOSS,
B*-B*-6"-8" DR CONSISTENGY, SOILSTRUCTLIRE, TESTS, SMND INSTRUMERNTAT T,
(M) MIMERALDAGY . 1O {upm}: EI-rEhath'I'lEr Zane  Abhowa Hola
7 WATER
55 _ ]
' _
7o _
L J
a TO = 76' BLS -
8O _
BS _

MASD-ADC-E. ks




PROJECT NUMBER BORING NUMBER
‘ 160403.Fl.ZZ KTD ROCK 01 sHEET 1 OF 1
_ CH2Z2MHILL
PROJECT : RockSampling LOCATION:NASD
ELEVATION: . DRILLING CONTRACTOR:NA .
DRILLING METHOD AND EQUIPMENT USED : Rock Hammer T ————
WATER LEVELS : START : 12/04/00 END : 12/04/00 LOGGER : M. Clasen
DEPTH BELOW SURFACE (FT) STANDARD : CORE DESCRIPTION COMMENTS
INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST SOIL NAME, USCS GROUP SYMBOL, COLOR| DEPTH OF CASING, DRILLING RATE,
#TYPE RESULTS MOISTURE CONTENT, RELATIVE DENSITY, | DRILLING FLUID LOSS,
6"-6"-6"-6" OR CONSISTENCY, SOIL STRUCTURE, TESTS, AND INSTRUMENTATION.
(N) MINERALOGY. OVM (ppm) Breathing Zone Above Hole
Surface[ NA NA NA Weathered granodiorite, highly oxidized, iron
. and manganese, hematite, limonite, quartz _ w
and feldspar, crystals, soft, crumbly,
" reddish brown. = -
35 - ===l
40 __ - —
i
45 o —
50 __ o] -
-55 ot — a—

App A Rock Sampling Log
RockLOG (01)



IPROJECT NUMEBER BORING NUMBER
160403.F1.ZZ KTD ROCK 02 SHEET 1 OF 1

o CH2MHILL
- ROCK SAMPLING LOG

fFIDJE’CT : Rock Sampling L_CI_{_EATII.‘.‘.IN t NASD _
ELEVATION : o DRILLING CONTRACTOR : MA -
ORILLING METHOD AML E[]_I:J_IF_‘M_ENT UBI_ED__: ] _Hl:_:uc__lg Hammn._er e
WATER LEVELS . START ; 12104000 END : 12045 LWFGER - M. Clazen
CEFTH BELOW SURAFACE (FY) STANBARD CORE DESCRIPTION CORMENTS
IMTERWAL [FT}) FPEMETHATICHN
RECOWERY §IM) TEST SO MARE, UESCS GROUP SYMECL, COLOR, CEPTH OF CASIMG, DRILLING AATE,
HITTHE HLESULTE MCHE TUNE COMTEMNT, NELATIVE DEMEITY, CRILLIAG FLUID LSS,
Br-B-6"-6" OR CONSISTENSY, SL STRLICTUSE, TESTS, AND INSTRUMERNTATICN.
M) MIMEHALOGY, QWM (ppmy:  Breathirg Jone  Abows HGH
Burace] MNA& HA HA Granodiovite, faldspar, quartz, Dictibe, mica,
. +25-257% maflc runerals, slighty weethered, .
cedizsd won ared magnedite, hard. crystalling, biack,
_ qrey and white. _
95 _ -
N 1
40 —
45 _
a0 —
a3 —
L

App & Rock Ranpling Log
RAuckLOG (2]



PROMECT HUMBER BORING HUMEER
. 160403.F1.ZZ KTD ROCK 03  soHeer 1 oF 1
CH2MHILL.
PROJECT:  Rock Sampling e LOCATION : NASD
ELEVATION : oo mee o . DRILLING COMTRACTOR . NA e
DRILLING METHOD AND EQUIFMENT USED : Rock Hammer e
WATER LEVELS . START . 12/06/00 END : 12050 LOGGER . M, Clasen
DEPTH BELOW SURFACE (FT) STARMDARD [RE DEECHIPTION LOMMENTS
IMTERWAL (FT) FEMETAATION
RECOWERY (N} TEST SOIL NAKMF . LISCS CROLP BYMBOL, COLOR, CEPTIVOF CASING. TRILLING RATE,
w1 TPE HESLU 15 RCIET UNE CONTENT, RELATIVE GEMSITY, LHILL MG FLLLG LOSS.
G°-6°-G"-G" OH CONSISTENCY, 30IL STRUCTURE, TESTES, AND INSTHLMENTATICON.
[ICH MINERMALCHSY. O%wA (ppmy:  Breathing £one Bkavu ok
Sunace| MA HA A Wealherod grancdiodbe, coected irom Factred
_ Inighiy ozldized, mafic miverala, waailesrad K _
inoresides, taldsar weathered W clay, saft, crambly,
redddsh brown ard tan. _
35 __
40
45 _
L
33 _
|

App & Rock Samphing Log
Rercdd DG (7



. CH2MHILL

PROJECT HUMBER

160403.FL.ZZ

BORING NUMBER

KTD ROCK D4 SHEET 1 OF 1

-
ROCK SAMPLING LOG
PRCWEST : Rack Sampling LOCATION - NASD
ELEWATION : . DRILLING CONTRACTOR @ MA
_I:_JHILLING WMETHOD AND EQUIPMENT USELD - Rock Hammer
WATER LEVELS . STAHT : 1208400 END : 1206400 LOMAGER - M. Clasen
JoEFTH EELCWY SURAFACE (FT) STAMOARD CORE DESAHIFTHIN CLHMENTS
INTERWAL {FT) PENETRATION
RECOWVERY (IN] TEST S0NL NAME | LISCS BRI SYMACE | COLOA, CEPTH QF CABING, DEILLING RATE,
#TTPE REZLLTE MOISTURE CONTENT, NELATIVE DEMSITY . LaHGL T IMCa FLIDICY LICIE,
H*-R"-R"-5 DE CONSISTENCY, SOIL STHUCTURE, TESTS. AND INSTALMEMTATICHN.
(M) MAIBIE RAL KRG R [pEmE Begatheng Sord Abave Hale
Surlacal WA A MNA Waathared grerodicribte, haghly oxidized, ¥an end
manganese, hematite, Inonlte, quariz amd _
id3par, cryatala, soft, rumbly. reddish brown.

35 _ —

40 —

45 _

s

85 . —

App A Fock Sampling Log

AockLO (4]




PROJECT HUMBER EORING NUMBER
160403.F1L.ZZ KTD ROCK 05 S8HEET 1 OF 1

. CHZ2MHILL
- ROCK SAMPLING LOG

PRCJECT:  PRockSampling LOGATION : NASD e e
ELEWATICH : . _DHLLING CONTRALTOR | NA e
DRILLING METHOD AND ECUIPMENT USED : Rock Hammar o ) o
WATER LEVELS - START @ 12/06/00 END : 12/08/00 LXSGER @ M. Clasen
[EFTH BELCW SLURFACE (FT) STANDAAD COAE DESCHIFTION COMMENTS
INTERWAL iFT) FEMETRATICN
RECOWFRY (IR TEST S0t NAME. USCSS GROUP SYMBACI, S0 OF. DEPTH CF CASIMNG, ORILLIMG AATL,
mTY~E RESULTS MOISTURE GOMTEMT, SELALWE ENSITY, DRILLING FLLNG LJSE,
Br-gratat OR COMNBISTENGY, SOIL STRUCTURHE, TESTS. AMC INETRUMENTATICN.
LMY MAIRT A ALCKEY. CAM [pprn).  Broalning Zong  Ahove Hoke
Surmaca N, WA A Grarodiorite, alightly ceddizud, highes guarz conent
_ less boate, hard, gray, with bleck mafc ]
minerals, 10-20% Irea ouida
35 -
40 __ —
45 —
S0 —
85 _ | —
-

App & Aock Sampkng Log
RinizhLCHG 45)


mmarrow
Typewritten Text


CHZM HILL
WELL SAMPLING FIELD SHEET

PROIECTE 160403 FLZZ _
WELL NUMBER: QE-MWO1  |SITE: Background - Groen Baach
FIELD CREW: E. Isam, E. Cabale

CAENG A AL
DEFTHTOWATER  (FT): = 38 OF CASING
WELL DEFTH {(FT}: AL 2 N 0.1432
WATER COLUBMN EFTy: = 3.68 4 N D.5528
GALFT OF CASING ¥ 1.02 & IN. 14648
CASIMNG VOLUME (GAL = 0584 B IN. 2601
MO, OF VOLUMES  min {3 [x 3 10 IN. A4.0797
FURGE WOLUME (SAL) = 1.75 12 IN. 5.8748

. METHOD OF PURGING (clrcle one)

PUMP. 5B, CEMT. FERIST.  } OTHER: BAILER : TEFLON, 55, 0THER:
TIMVE CRY; 1715 - 1734 BAILER VL {pal 25 33
FLOWRATE {gperm) 0123 1o 0088 gpm RECHIRED PULLS:

FURMF TIME (il 15 VOL PURGED (gals).

VO PURGED {gals): 1.0 CTHER:

FIELD FARAMETERS FIELD MEASUREMENTS WATHIN 0% { M

15t 2nd 3rd 4th Sth &thy

TME 1724 1728 1733

YOL igal} 02604 0.530) 0.7%0]
FFH {s.unhs) ta.F &.81 &7

ORP (M) 112.2 a4.4 =234

TEMP.{CY 24.64) 25,24 26,44

Salinity {pplh 47560 47220 44249

0 img/L) 17.24] 2.3H 8.33

Turbidiy (NTUY 132 113.3 44.5

COND.fumhas/cmy 17457 AR477 48486

SAMPLE FPARAMETERS ( r- RAB OR JCOMPCSAE ). _ o U

FILTERED METALS COLLECTELD: ¥ / M, i .0uwm.0.45¢m, OTHER
QBSERVATIONS T
COLOR @ AMEER |, TAN | BROMWMN | GREY | MILKY WHITE , OTHER:
e
ODOR: NOME | LOAW { MEDIUM ) HHGH | VERY STROMNG |, H{EFEJEL LKE . CHEMICAL 7, LINKMOWH,
=iy —
TURBIDITY: MCME @ MEDIUM . HKsH |, VERY TURBID. HEAWY SILTS
COMMENTS: Mo pUfge volurmes wos used due to small water column. Litle to none sedimants. Wal was
previously purged dry while develaping.

CTHER: PLERZE GE BACK OF SHTFOT SRETCHING MAFS WELL LA AT FCHES ECT. SEE BACK OF SHT ¥ LT

& C. SAMPLE TYFE: DUFLICATE . EQUIPMENT BLANK .,  OTHER :

&L C. PARAMETERS:

: 1241842000 Jw FES

SIGNED/SAMPLER: E. tsern 124182000

FAGE OF




CH2M HILL
WELL SAMPLING FIELD SHEET

PROJECT2 160403.FI 22
WELL NUMBER: SN2 !SITE: Bokground- Road to Green Beach, swamp near Klan! Logoon
FIELD CREYY: E. Isem, E. Cobalke
CATNG LA, SALFFT

GEPTH TC WATER Fr = J.58 CF CASING

WELL DEFTH (FT): F.35 @ 0.1632

WATER COLUMM (FT: = 177 4 I 05528

AT O CASING X 1632 & N 1.4688

CASING WOLUME {SALY = 0.&15 2 IN. 2811

WO, OF YOLUMES Imin.{S} |}t 3 10 IN. 4.0797

PURGE WORME (ALY = 1.844 12 IN. 5.8748

. METHCOD OF PURGING (circle one)
FUMIP. SUE. CENT. F{ERiST. ) OTHER: BAILER : TEFLOM, 55, OTHER:

TIME GN: 137 F 1344 BAILER WO, (gl 25 f 43
FLOW RATE  {gpm: D218 RECIUIRED PULLS:

PUMP TIME  {rmiim): 11 YOL PURGED: {yalsy:

WOL PURGED (galsy: 2.1 QOTHER:

FIELD PARAMETERS FIELD MEASUREMENTS WATHIMICEG ' / M

[E] 2nd ard Ath ath &ith

TIME 1314 1318 1340 1325

YOL (gal 0525 FOE 1,950 211

IpH {zunits) 5,82 674 &6.72 .99

ORF (i) -127.8 1657 1792 -190.8

TEMP.{C) 2726 273 EF i 2732

Sadinity {(pph 55A70 v AT 300 béabh

DO (mg/L) 2.58 245 2.87 a3

Turldiby (HTU) 1577.2 15801 13729 158006

COND.umhosfem) q357 SBG11 BRAZS Bag

SAMPLE PARAMETERS { GRAB OR JCOMPOSITE 3

- FILTERED METALS COLLECTED: Y .FF‘ 1%10@:2 U[HL—.[E.}

COBSERYATIONS

e —

RILKY WHITE | OTHER:

lcolor CCLEAR AMBER . TAN . BROWN , GREY
. e T

lopoR: NONmEDIUM  HIGH , VERY STRONG . 155 . BLIEL LKE , CHEMICAL 7, UNKNOWN
T —— o ——

TURBIDITY:  NONE (m MEDIUM , HIGH . VERY TURBID. HEAWY SILT:
-In:ﬂmnm Slighf S sl
OTHER PLEASE USE BACK OF SHLFOR SKETCHIMNG MAFS WELL LQC;ﬂDN MNOTESECT, SEEBACKOFSHT ¥ f N
la.c. sameie Tvee: DUPLICATE . EQUIPMENT BLANK ,  OTHER :
GLG. PARAMETERS:

E 12¢20/2000 P 1325
SIGMED/SAMPLER: E. Iz 1242042000

PAGE OF_




CH2ZM HILL
WELL SAMPLING FIELD SHEET

PROJECTE } 60404727
WELL NUMBER: AW ISIE: Background-along main road
FIELDy CREW: E. lsem, E. Cabale

I CATIMC A, GALFT
DEPTH T WATER  (FT): = 29.42 OF CASING
WELL DEPTH (FTY: 45.94' 2 I 0.1632

i g =m—
WATER COLUMN ¢FT: = 1654 4 IN. 0.5528
GALFT OF CASING % 01030 & IN 1 4488
CASING VOLUME (3A1) = 2694 8 IN. 2.611
NG, OF VOLUMES  moln £3) [« 3 0N 4.0797
PURGE VOLUME (SAL = 5083 12 iM. 5.8748
METHOD OF PURGING {(circla one) J—

PUMP. 5UB. CENT. KEmiaT, ) OTHER: BAILER : TEFLOM, 55 OTHER: .
TIME TR IS BAILER VO ooy @ PR
FLOW RATE  {gpmy: Stopped REGUHRED PLALLS:

PUMPTIME  (rmind: Pumping WOL. PURGED (gyoks):
VOL PURGED (gaks): OFHER:
FIELD PARAMETERS FIELD MEASUREMENTS B} WIHINTO ¥ 7 N
I 2nd 3] T 5ih &ih
TIME 1417 \
)
VOL {gal} 1850 ™.
pH (s.units) 7.4 \
<—{BAILED DRY |
ORP {mV) -253.5] [~
TEMP.(C) 27.44 \
Salinity (pph) 3332 \
DO {mgyL) 7 541
Turtigity (NTW} 96,2
R

C.OND. {jumhosfcm) 347z
[SAMPLE FARAMETERS | Gmsfor«zj'mmms_m Y. P J—

FILTERED METALS COLLECTED: ¥ / 1_1.00Mm,0.450m, OTHER)

OBSERVATIONS —
COLOR  CLEAR . AMBER {CTAN )JEROWN . GREY . MILKY WHITE . OTHER:

"‘\_,____,.o-l'

SEOR:

NONE LOW | MEDIUM , HIGH | VERY STRONG | H2S | FUEL LIKE , CHEMIC.AL 7, UINKNCW

g ———

MOME | LOW MEDAU . HIGH , VERY TURBID HEAWY EILT!

TURBNMTY:

COMMENTS: FUMp colld not Bl weter fram well. Used bailer bui we

pracduce snough wotar to sampla.

Left site & corme bock jo sample at time below. Note: filtered sormpile was colected @ 1730, The Unfiifered sarmpls wil

b collected 12721700 In ardar to et well rechargs - was collected @ 0810,

COTHER: PLEASE LISE BACK OF SHTFON SKETCHING MAPS WELL LOCATION BOTES ECT,

— — o
SEERACN OF SHT ¥ / N.[\ ‘)

€.C. SAMPLE TYPE: (E:IJ;IJC;E, ECWIPMENT BLANK ,  OTHER :

Q.C. PARAMETERS: 12/21/00 @ DB10 fUnfiterady

E.-

1242042000 I g

1738 (Filkerect)

SIGNED/SAMPLER:

E. lzem

PAGE CDF




CH2M HILL
WELL SAMPLING FIELD SHEET

PROJECTR 160403 FI.7Z
WELL NUMBER: QANMWOZ  {SITE: Background -akeng road nesr Mosauito Pier
FIELD CREW: E Cobtwale, E. zetn
CASING e, AL
DEFTH TOWATER  {FT: = .31 OF CASING
"WELL DEPTH (FFx: 1?4&' 2 IN. 0.1632
"'\-.._____...-"" s —
WATER COLUMM (ET): = 111 4 IN 0.5528
GALST OF CASING % 0163d & IN 1 4588
CASING VOLUNE (GALY = 1R B N 24611
MO, OF WOLUMES  min £33 |« 3 10N 40797
PURGE VOLUME (GALY = 5.45 12 IN. 5 8748
. METHOD QF PURGING (circle one) _
PUMP.  5UB, CENI. RERIST. ) OTHER: BAILER : TEFLON, S5 ,OTHER:
TIME OM; 1449 - 1817 ——— BAILER VOL.. (gyaly 25 | 33
FLOW RATE  (goemy: 0.003 REQUIRED PULLS:
PUMP TIME  (mini: a8 YOL. PURGED {gals):
VOL. PURGED (gals) 5283 OTHER:
[FIELD PARAMETERS FIELD MEASUREMENTS WITHIMTO% 7 / M
Tst Znd arch 2th At ATh
TIME 1458 1459 1507 1505 15100 1517
VOL. {goh 1.321 1.8 2378 317 KR | 520
|EH (s.uniis) &, 483 &.8] & 77 &.704 &.75
ORP (V) 505 H7F 777 -100.5 1213 1215
TEMP.£C) 28,91 28 85 28,3 2H.87 28.0 28,7
salinlty (ppt) ea39] 10136 10239 10297 10295 10242
DO {mg/L) 374 37 394 4.57 495 532
Turbldihy (NTU) 1586.3] 1079.5 1584.9 1586.% 1587.1 1587.5
COND.{umhos/em) 1 Dlel 10004 11013 11058 11060} 11005
SAMPLE PARAMETERS { GRAB OR JCOMPOSITE ) e
FILTERED METALS COQLLECTED: Y / I"kl.Dy.l‘nfD.ﬂm, OIHER&
OBSERVATIONS —
COLOR: { CLEAR 3 AMBER . TAN . BROWN ., GREY ., MILKY WHITE | OTHER:
"I-.._____...r"
ODOR: { MONE LOW . MEDIUM . HISH . VERY STRONG |, H2S . FUEL LIKE . CHEMICAL 7. UNKNOWI,
S ——_
TURBIDITY: MONE { LOW ). MEDIULM . HIGH , VERY TURBID. HEAWVY SILT!
CORMMENTS: Tumi ey clear
JOTHER: FLEASE ISE BACK OF SHTFOR SKETCHIMNG MAFS MELL LD ATICN MOTES ECT.  SEE BACK OFSHT ¥ f N
QLC. SAMPLE TYPE: @PUC;@. EQUIPMENT BLANK . OTHER:
"'\-..___._,_.-F"
Q.C. PARAMETERS:
SAMPLE DATE/ TIME: 1272072000 i@ 1518
SIGNED/SAMPLER:

PAGE_____OF



CH2M HILL
WELL SAMPLING FIELD SHEET

PROJECTS 160403 FI.ZZ
WELL NUMBER: Kid - NAYY Q1 | SITE: Background-in mogozine area
FIELD CREW: E. Cobale, ). Hayes
CARIMG DIA. GALSFT
loePH TOWATER T = 21,23 OF CASING
WELL DEPTH (FT): 74, 2 IN. 01532
WATER COLUMM OFT): = 7] 4 M 0.£528
GALFT OF CASING % 2411 & IN. 1.4588
CASING VOLUME (GAL) = 1455] (T8 N 2611
"--.._____,..-F" e —
M. OF VOLUMES  rair (3 b SJ 10 IM. 4.0797
PURGE VOLUME (ALY = 434 12 IN, 58745
J— METHCOD OF PURGING {circle one)

PUMP:  SUE {ENT. PERIST. OTHER: BAILER : TEFLON, 55 OTHER:
TIRAE A TRoer— BAILER WOL.. (ool 25§ .33
FLOW RATE  fgpr: 0.0 RECHNRED PULLS:

PUMPTIME  (Fmin; 15 VOL. PURGED (gals):
WYOL, PURGED {gailsy: A OTHER:
\FIELD PARAMETERS FIELD MEASUREMENTS WITHINTDH ¥ 7 N
IE] 2nd ard Ath Sth i
TIME 1500| 1510] 1515
YO (gal)
'_pH {5.unlls) 7.3y AL Al
DORP (M) -4.5 99 86,2
TEMP.{C) 26,45 2707 27.08]
Salinlty (ppl) - - -
DO {rgfL) 0.31 017 07
Turkidity (NTLD) 7.8 8.5 54
COND.{urmhos/cm} 1149 1135 1147
SAMPLE PARAMETERS ¢ B OR MPOSITE 3 : e T
FILTERED METALS COLLECTED: ¥ ¢ M1 0y, 0.45¢m. OTHER)
OBSERVATIONS —
COLOR: (CLEAR ) AMBER . TAN , BROWN . GREY . WILKY WHITE , OTHER:
e —
ODOR: { MNOWNE LOW , MEDIUM |, HIGH . VERY STRONGS . H25 . FUEL UKE . CHEMICAL 7. UNKNCWH
S
TRBIDMY: ( NONEY ., LOW MECHUM . HIGH . VERY TURBID. HEAVY SILTS
COMMENTS: |
Mot furbid even during inifial purge.
(THER: FLEASE LISE BACK F SHT.FOR SKETCHING MAPS WELL LOIZATION MOTESECY.  SEEBACK OFSHT ¥ 7 N
.. SAMPLE TYPE: CHJPLIC ATE EQULNPMENT BLANK, ,  OTHER: M3, MED, FO
&, PARAMETERS:
E: 12713/ 2000 FL 1530
SIGNED /SAMPLER: J. Hoyves 1241342000

FAGE OF




CH2ZM HILL
WELL SAMPLING FIELD SHEET

PROJECTR 160403 FI.ZZ
WELL NUMBER: NAVY 07 |SITE: Background- In mogazine area
FIELD CREW: J. Howves, E. Cobale
CABIMIG DA =ALTFT

DEPTH TO WATER  (FT) = 21 .4 0F CASING
WELL DEPTH ¢FT: a4zl 2 . 01632
WATER COLUNMM (FT: = 925 I _ 0.6538

{5 IN ) 1.02
GALIFT OF CASING % | (12 -
CASING VOLUME (SAL = ol BN 2 411
NG, OF VOLUMES  raln.(3) [« A 10N 40797
IPURGE VOLUME (SAL = 589 12 N 58748

J—— METHOD OF PURGING (circie ona)

PUMP._ SUB.[LENT, PERIST, OTHER: BAILER : TEFLON, 55 (THER:
TIME M ToE BAILER WL, {gal FEEE]
FLOW RATE  (gpom) 10.0 REGILIRED PULLS:

PUMP TIME  {min®: 10 VOL, PURGED (gails):
WVOL. PURGED {gails): 80.0 CITHER:
FIELD PAMME%_ER FIELD MEASUREMENTS _ WITHNIDE Y / N
Vst 7N Ard At S Ah
TIME 1045 1065 1056 1058
VoL (gal) [.0004 m_ch a0.000] T
[pH (s.units) 7.67 7.59 7.63 D
ORP () -149.1 -182.4] -164.2 R
TEMP.(C) 2197 26,77 26.7] Y
Salinity {pgt) - - -
DO {mg/L) D18 0.13 0.14
Turbidity (NTU 259 o608 54,5
COND.(umhos/em) 943 019 520 ¥
SAMPLE PARAMEIERS { *. RAB R JCOMPOSIE - T ——
- FILTERED METALS COLLECTED: ¥ / M_1 Oufn,0.450m, OTHER
OBSERVATIONS —
COLOR:  CLEAR , AMBER m BROWN . GREY ., WILKY WHITE , OTHER:
e ——_
QDOR:  MOMNE . LOW { MEDIUM ) HIGH |, VERY STRONG . H25 , FUEL UKE , CHEMICAL 7, UNKNOWM
g ——
TURBIDAY: NOMNE {, LOW ). MEDIUM ., HIGH , VERY TURBID. HEAVY SILTE
COMMENTS: |
CTHER: PEASE LISE BACK OF SHT.FOR SKETCHIMNG RAFS MELL LOC ATHN MOTES ECT, GEE BACK QOFSHT ¥ 7 N
.. 5AMPLE TYPE: CUPLCATE , EQUIPMENT BLANK . (OTHER:
. C. PARAMETERS:
[SAMPLE DATE/ TIME: 12714/2000 FL:] 1125
SIGNED/SAMPLER: J. Hoaves 1241452000

FAGE GF




CH2M HILL
WELL SAMPLING FIELD SHEET

PROJECTE_ 16DADAFLZ2

WELL NUMBER: NAWY D8 [SITE: Background- in mogazing area

FIELD CREW: J. Hoyes, E. Cakale. E. sem

| CAEIMS DA SALFT

CEPTHTO WATER  (FT: = 28,20 QF CASING

WELL DEPTH ¢FTx 5815 2 IN. 0.1632

WATER COLUMM {FTx: = me] AN D.5525

o s’

AT OF CARING i .02 AL :

CASING VOLUME (2L = 3055 YL 2.51)

WO, OF VOLUMES  min {3 1x 3 10 IN. 40797
|PURGE VOLUME (GAL = 91,45 12 IN. 5.8745

p— METHOD OF PURGING (circle one} —
FUMP: SUR.JCCNT, PERIST. OTHER: BAILER : TEFLOM, S5 OTHER:

TIME OWd: el BAILER WL (pal 25 7 .23
FLOW RATE (gpmm: 100 RECHIRED PULLS:

PUMETIME  {mim’: 14 VOL PURSED (galsk:

YOL PURSED (goils): 1500 COTHER:

FIELD PARAMETERS FIELD MEASUREMENTS WITHINTO% Y f N

st g ard At hih &t

TIME 47 750 555 DA

VOL {gal) 0.000 80000 130,000 ISD.C.'GJ

pH {r.units) 7.4 7.55 737 7.37

fory (mv) g 505 -5, -5%.4

TEMP.IC) 26.99 26.28] 2658 2654,

Satinity (R - - - -

DO {mg/L) 0.13 0.2) 0.18 D19

Turbidity (T 799 102.3 119 1701

ICOND (umhos/cmy 875 8700 &50] Bcﬂl

SAMPLE FARAMEIERS ( GRAB OR YCOMPOSITE ): P .

FILIERED METALS COLLEGIED: ¥ 7 I 10U/, U450, CTHERY
DBSERVATOMS —
COLOR: (¢ CLEAR 3 AMBER , TAM , BROWN . GREY | MILKY WHITE . OTHER;
e
COOR: MOMNE DLOW |, MEDIUM |, HIGH . VERY STRONG . H2S |, FUEL UKE , CHEMICAL 7, UNKMOMWIN
'-..___...-'"

TuRmDITY: ¢ NONEYC LOW ). MEDIUM |, HIGH |, VERY TURBID. HEAVY SILT¢

COMMENTS. i

OTRERE PLEASE USE BACK OF SHIFOR SRETLHING RMAPS WELL LOCATION NOTES ECT.  EE BACK OF SHT ¥ / M.
2.C. SAMPLE TYPE: CUPLICATE . EQUIPMENTBLAMK , OTHER:

2.C PARAMETERS:

. 1241472000 P 1000

SIGNED/SAMPLER: J. Hoves 1241442000

PAGE OF.




FROJECTR 160403 FLEF

CH2M HILL
WELL SAMPLING FIELD SHEET

WELL NUMBER: ADC-K-MW-3

[SITE: WATER WELL - PUBLIC WORKS

FIELD CREW: E. I5ERM, E. CABALE (ecrve Blonk if on previous poge)
CARNG DIA. GALSFT
DEPTH T WATER (FTy: 2468 OF CASING
WELL DEPTH (FT); $B.85 2 N (D163
WATER COLLIMMN {FT): = 14,20 4 IN. 0.5528
GALFT OF CASING X 1637 4 N 1.4588
CASING WOLIME (GAL) = 2317 & IN. 2.611
JNC}, OF VOLUMES min.(3) x 3 10 (N, 4.0797
PURGE VOLUME (GAL) = G W52 12 IN. 5.8748

METHOD OF PURGING {circle one}

SAMPLE PARAMETERS

PUMP:  SUR. GENT. PERIST. OTHER: BAILER : TEFLOM, 55 ,OTHER:

TIVE QN 1216-1228 BAILER YOL.. fgal 25 f 5
FLCAW RATE  (gpwm: 0.5 L/6.57 SEC RECHRED PLLLS:

FUMPTIME  {min): 12 MIN, WO PURGED (pak):

WOL PURGED (gals: #0 L OTHER:

[FIELD FARAMETERS FIELD MEASURE N WATHINTCHE ¥ 4 M

st ngd 3 4ih 5th &

TME 1500 1502 1504 1507

WOL igal) L 6L 4L 501
IpH {s.units) 4.01 .89 6.0 £.93

CRP [my) 1838 14315 148.5 153.1

TEMP.{C) 27.57 27 4% 97.48 27 45

Salinity (ppil 1840 1631 1834 1840

DO (mg/L) 5.24 A.44 6.2 10.45

Tuibkdity {NTU) 1580.9 1580.7 15806 7495

COND.(urnbasfom) 1331.0 1922 12 1928

GHAB OR) COMPOSITE )

FILTERED METALS COLLECIED, v/ N 1.0urm0.d3um, OTHEE

CBSERVATEKONS

COLOR:  CLEAR . AMBER ¢ TAN . BROWN . SREY |, MILKY WHITE , OTHER:

DDOR: MOME 3 LOW |, MECIUM , HiisH |, VERY STRONG . H25 . FUEL LIKE . CHEMICAL 2, UMKNOWN

TURBICHTY MONE , LOW . WMEDIUM . HizH . VERY TURBIE. HEAWY SILT!

COMMEMNTS: Pumed for 10 mins, In-order 1o see if it cleared, but wos the some.

PLEALE LISE BAGK OF GHTFOR SKETCHING WMAPS WELL LOR AR NOTES E1. SEE BACK GF SHT ¥ 7 N

JCTHER:

& C. SAMPLE TYPE: DUPLKCATE . EQUIPMENT BLANK . OTHER:

& C. PARAMETERS:

1510

SAMPLE DATES TIME: 12/19/2000 I @

SIGNED/SAMPLER:

FAGE__ _ OF




[PROVECT HUMBER WELL NUMBER

160403.F1.22 Qs MWO1 SHEET 1 OF 1
. CH2MHILL
- WELL DEVELOPMENT LOG
PAQJECT :  MASD, Viequea, Backpmund LOCATION :  CS-MWiH

DEVELOPMENT DDHTHACTCJH I MA - L ——
DEYELOPMENT MEI'I-_I'DE?!_:‘_’_\E_EQUIFM ENT USED : Gacpumg o
START WATER LEVELS : 2820 START: 930  END- 1005 LOGGER ' J. Hayas

MAXIMLIM DRAWEOWN DURING PUMPING:
RAMGE AMD AVERAGE DISCHARGE RATE: 0.2 gal/min
TOTAL GUANTITY OF WATER DISGHARGE 6.5 gal o
DISPOSITION OF DISCHARGE WATEF: | grey in color, tha diearad up. | _

Water Yolume Water
Dizchanged Level Turbidity | Temperaiure Conductivity Rermarks
Tire {al {ft BTOS) (MTLY {"C) pH {urmhos/om) | foolor, odor, sheen, sediment, ot}
93z | 04 3.88 1121.7 26.82 7.62 45424 | Sulfur oder
245 3 BOB.1 26.41| 7.49 43525 L
1000 6 52.1 2R.88 751 ABAEE

Background wells xk:



PADJECT NUMBEHR WELL NUMBER

o 160403.FL.ZZ Qs Mwo2 SHEET 1 OF 1

CH2MHILL
o WELL DEVELOPMENT LOG
PROJEGT:  NASD, Vienues, Backpround N LOCATION : _ 05-MWo1 L
DE"JELDPMENT ﬂDNTHAGTUH A . I o
DEVELOPMENT METHOD AND EQUIFMENT USED : Geopump - _ T
START WATER LEVELS :_ arit START: 8 END - 1058 LOGGER : J. Hayes T

MAXIMUM DRAWDOWN DURING PURMPING: L
RANGE AND AVERAGE DISCHAAGE AATE 0.2 galimin.

TQTAL QUANTITY OF WATER DISCHWAGE 70gal _ L B
CIEP2SITION OF DISCHARGE WaTER: on tha gmund This well is not in 4 conlaminated site. o
Water Yolume Wakar
Dizcharged Lewval Turidity | Temperature Conductivity Remarks
Time {gal) {ft BTOC) (NTU) "G nH {pmhosicm) | jeolor, odor, sheen, sedimant, ate.)
1025 | 086 | 371 1477 BT36 753 E0494|Clear o
10T | 4.4 175 27 .47 734 4210 )
1055 | B | 18.5 ozt 7.2 54553
| 1056 - pif W 26.97] i1 GdHea

Badegriured wells. de



IPROJECT NUMBER WELL NUMBER
‘ 160403.FL.ZZ QA MWO1 BHEET 1 OF 1
CH2MHWILL
- WELL DEVELOPMENT LOG
PROUJECT:  NASD Backpround LOCATION . CARNGY
DEVELOPMENT CONTRACTOR:  NA _
DEVELOPMEMT METHOD AND EQUIPKMENT USED : Seaplrg
START WATER LEVELS : . BDSN ETAAT: 1110 END: 1225 LOGGER : . Hayes
MAXIMLIM DRAWDOWN DURING PLIMPING: o
AAWGE AN AVERAGE DISCHARGE RATE:
TOTAL QUANTITY OF WATER DISCHARGE — d gal e
DISPOSITION OF DI3CHARGE WATER: On he grgand - wall net cloza o known contaminated area.
Watar Volume Water
Discharged Lewvel Turbidity { Tempearalure Cond g tiviny Remarks
Time {gal} {t BTOC) (NTL} {"CY pH {pmhosfcm} | foolar, ador, shean, sedimant, atc.)
1113 0.5 15627 2737 B35 3633 Reddish color, odorless
145 15 15641 2751 2.04 2244 _
1225 i ey 2803 7.74 3232 __ ]
CRY >

Rackyrowwd welle.xl3



PHROJECT HUMBER WELL NUMEER
. 160403.F|.ZZ QA MWD2 SHEET 1 OF 1
CH2Z2MHILL
- WELL DEVELOPMENT LOG
FROJJECT:  _Backgrowund Sampling for NASD, Vieques, PR LDCATION :  CidiNgz o
DEVELOPMENT CONTRACTOR . CHEM HILL ) .
DEYELOPMENT METHCD AND ECQUIFMENT LISED @ Geopump o
START WATER LEVELS . _ B85 11 START : 1738 END 1800 LGGEA - E. lzarm
MAXIMUM DRAVWDCWN DURING PUMPING:
RANGE AMD AYERAGE DISCHARGE RATE from (207 gorr - 104 gom
TOTAL GUANTITY OF WATER DISCHARGE 8.5 gal e
DISPOSITION OF HSCHARGE WATER:  To the ground - well was not in known contaminaled arga.
Watar Volums Water
Dischnargad Lervel Turbidity | Temperature Conductivity Remarks
Time tgal} (ft BTOC) (MTLI {°C) pH {umhosiem) | (color, edor, shean, sadiment, etc.)
Littie sediment, light Brown, no odor
1736 03 .95 A455| _Ea0B 6.76 2570 | otherwise clear water
1749 08 7o 440 2718 5.8 GBES [ almeat clear
1745 2 I O 1L A | 25.85 B.77) 9641 (almost clear
1748 4.5 8.3 104.4 274z &7 10080 | gimost clear
1752 G 8.4 131.3 27.88 8.6 101 16| claar )
1800 8.5 8.33 73.8 27681 6868 JCB47lclear

Background wolls,



PROJECT KUMBER WELL NUMBER
. 160403.F1.7Z AOC-K-MW.-3 SHEET 1 OF 1
CH2Z2MHILL

-~ WELL DEVELOPMENT LOG
PROJECT : NASD VIEQUES, PR. ) _LOCATION:  AOCK YIEQUES PR
DEVELOPMENT CONTRACTOR . CHEMHILL L -
DEVELOPMENT METHOD AND EQUIPMENT USED: BALER ™7 e
START WATER LEVELS : 5162 FT_BLS START : 1530 120800 END: LOMSGER : MLW -
MAXIMUM DRAWDOWN DURING PUMPING:
RANGE AND AVERAGE DISCHARGE RATE: I -
TOTAL QUANTITY OF WATER DNSCHARGED: - ]
DISPOSITION OF DISCHARGE WATER: T e _

Water Valurme YWater
Discharnged Loy Turbidity | Temperature Conduclivity Famarks
Tlrne foal) it BTOR) (NTL ) pH [umhosicm) | {color, odor, sheen, sedimant, aig)

Py

1630 0 STARTBRAILING

700 II0ORY ETPE_ o

MASL0- A0 s



PROJECT HUMBER WELL HUMBER
15040 FLE22 NAVYO SHEET 1 OF 1

o CH2ZMHILL
- WELL COMPLETION DIAGRAM

PROJECT:  MAZD, ¥leques, PR ] LOCATION Magasing Araa

CRILLING CONTRACTOR © M4

DRILLING METHOD AMD ECAIPMENT USED : A

WATER LEVELS @ 21.23 FT BELCHY TO(C START . MA END - M& LOGGER : J, Hayes

3b 1= Groumd alevation a1 well Hé
— B 2- Tegal casang chevation MA
. > o 9
3- Wellhead protection eover bps10 [ Manhole cover within enclosed ghelta
a) deain ubet HO
bl concreta pad dimensions 24 M by 24 IN
4- Dipype of wall cazing 8 N Duetia Iron pipa
5« Typa'glot size al screan MNA
I TE.96 I B~ Type scrasan liller MA
8) Cuandity usesd MNA
7= Type af zaal NA
a) Quanlily used NA
8- Groul
&) Grout rex used MNA
by Mathod ol placermsn HA
&) Vol of well casing grou HA
Development methed WA
Development time HA
Erlimaied purga velume 436 BAL
Comments  Exlstirg water proguction well that wes deetroyed alter sarmpllry
by anothar confracior 83 part of NASD clogure requiremenla.
¥

Barhgicund wells. sz KRR, B



PROJECT NUMBER WELL NUMBER
1680403.F1.22 MAVY(T7 SHEET 1 oF 1

. CH2MHILL
- WELL COMPLETION DIAGRAM

PROJECT :  MASD, vieques, PR LOCATION - Magerina Area
DRILLING CONTRACTOR : MA

DRILING METHOD AND EQUIPMENT USED . NA
WATER LEVELS : 21,81 BTOC START: NA END - Na LOGGER : I Hayes

1 \\ 1- Grourd slevalion a1 well NA

| T T 1 2- Top of casing clevabon Ha

3~ Wellnead protection cover v Manhola cover wilhin abandoned shallar
ay drain tube? HE
by conereta pad dimensiona 60 [ by B IN

Cea]
L]

4= Diastype of wall casing 5 IN Ductile iron pipe

[TRA ] 5 Typefslotaire of acresn NA
L&
B Type scrasn filar A
¥ a) Duanlity usen A
T Type of swal MNA
a) Cuantity userd MNA
B Grout
a) Giroul mix used NA
b Mathed of placement A
c} Wod. of well casing groul MA
Drerveloprmant method A
Dhaveloprment time MNA
Estimatad purga velumo 680 GAL
Cormmoents  Exlsting water product|on well that was destroyed after sampling
by arodhes cortractor &g part of NASD cosure requirements.

Backgegund weds. s R TR




[PAOJECT HUMBER WELL NUMBER
160403.R.ZZ NAVYOS SHEET 1 oF 1

@ crzvii
e WELL COMPLETION DIAGRAM

PROJECT : MASD, Vieques, PR o LOCATHIM - Magazing .P-Iea_

DRILLNG CONTRAGTOR: A
DAILLING METHOD AND EQUIPMENT USED: NA
WATER LEVELS : 28.2 BTOC ETART : NA EMD @ NA . LOGGLA ; J4. Hayes

1~ Ground alavation at wall NA

2+ Top of casing elevation MA

3- Wellhead protection eover type_Manhole cover within abandonod shelker
2} drain fube? ND
b} eoncrols pad dimensions B0 IN by 60 IM

4» Diaftypa of well casing % IN Ductile Iron plps
G- Typefsko! pize of Boreen HA
B~ Typa scraon e NA
g} uantity wsed MA
7- Typer of seal MNA
a} Quaniity wsed HA
B Groul
a) Grout mix used NA
b} Method ol placement MNA
&) Yol. of well casing groul A
Dervasloprmant malthon MA
Dewscloprenil tive HA
Estanated purge volurme 91 55 (Al
Cornrnenls  Exlsting water produetion well thet wes destroyed after sampling
by Anothar contracior as part ol MASD cinsure muiremarnts.

Eackgrcund wells. 2le FOTN N N K




PROJECT MUMBER WELL HUMBER
. 160403.F1.22 QA - MW SHEET 1 OF 1
CH2MNHILE
-~
WELL COMPLETION DIAGRAM
FRQJECT . MASD Viequas, FR -~ ] LOGATION . Along asphall mainsoad
DRILLING CONTRACTOR : Gegworks . — .. . -
DRILLING METHOD AND EQUIPMENT USED: HAS B-51 _ o ) -
VIATER LEVELS : &0 FT BLS START - 1100 | 208,00 END ;. 12-11-00 LOG3ER . EL & EC.
1- Grownd elevation al well N&
2 Top of casing slavalion WA,
aj vant hola? MO
3 Welthead proleclion cover byps 47 square Stel vaull
a) weep holo? No
bY corerete pad dirensisns 2.5 x 2.5 x 4"
d= D mype of well casing 2 dimmeder SCH 40 PyC
E- Typa‘ghot sizg of screen 2" Ramater SCH 40 PV
010 5L0T
6 Typa sereen filter Washed sand and e gravel
a) Quanlity used 10 bags, 304
7- Typa of seal Emvirg Plug, Sodiurm Benicnite
ay Cuantity usenf 172, 504# bag
8- Grout
8} Grout mily wsed Camant mived wisand
i} Malhesd of placement pour
cj Vol of wall casing grout -—
Developrmenl method
Dervgdopmetit ivnn
Esttmaled purge wohime
Comments Mo sump an well
Backawound wallz.ds AH A A 0



FROJEST HUMBER WELL NUMBER
. QA-MW2 cHEeT | oF 1
CH2MHILL
- WELL COMPLETION DIAGRAM
PROJECT - MASD Background LOCATHIN Background - HY 200

CRILLING CONTRACTOR | Geoworks =
DRILLING METHOD AND EQUIPMENT USED :  HAS B-51 T
WATER LEVELS - 6.0 FT BLS START: 120127000 END: 121400 LOGGER : M. Clasan

—
2a

1- Ground elvation al well

2+ Top of casing elevation
a} went hole?

F Wellead proection cover tvps Steel above fround
a) vesep hala? Mo
b) conerety pad dimensions 2.58' x 2.5

4~ [ha_typse of wall casing 2' diamaler SCH 40 PYC
- Typefslot size of screan F diarmater SUH 40 PYC
0010 SLOT
B~ Type sereen filier Washed sand ard gravel
A} Chaantity used 4 bas
T+ Typa ol 3eal Ervire Plup, Sodium Bemonie
A Quartity used 12 bag
8- Grout
A) Groul mix usad cament wisand
b} Method of placameant paur

£} Wod. of wall casing groat

Dovedoprient mehod

Developrmemt T

Eslimated purge volums

Cammentz Mo aurmp on wel

Biriugruning widls xls L T R



@ crzmini
-

[PRCJECT NUMDER

160403.FI.ZZ

WELL NMUMBER

QS - MW1 SHEET 1

OF 1

WELL COMPLETION DIAGRAM

PACLECT :  HASD Yieguas, PR

DRILUNG CONTRACTOR : Geownrks

DRILLING METHOD AND EQUIPMENT USED - HAS B-61

WATER LEVELS : 6.0 FTBLS

LOCATION: __ Green Beach Araa

START | 1001 127144 END - 12-14-00 LOGGER : M

1- Ground alevation at well NA
2- Top ol casing skavation HA
a} vard hala? N

3- Weilhead protection cover type 4" square sleal covar

&) weep hola? Mo

bl concrele pad timengicns 25 x2.5 x4"

4- Diaflype ol well casing 2* diametar BCH 40 PYC
5= Type/olot size of screen 2" dlamstar SCH 40 PYC
Q.010 SLOT

B- Typa scraan Flter Washed sand and fina grewvel
o} Quantity usad 1ibag, 04

F- Type of eeal Emving Plug, Sodium Benlanite
a) Quantity wsed 144, 504 ban

& Grou
a) Gt mix uzad Comant mixed wisand
k) Melhed ol placarmant pour

ch Wol, of wel casing grout ——-

Davalopment mathed

Dewalopment fime

Estirnatad purge volume

Comments  No Sump on well

Background welk.xla

KARKSES wEmy



PROJECT NUMBER WELL NUMEER

. 160403.F. 27 Qs - MW2 SHEET 1 Of 1
CH2MHILL

- WELL COMPLETION DIAGRAM
PRQUECT :  MASD viegues, PR - . LOSATION : .. Geeen Baach Area

DRILLIMNG GONTRACTOR . Gerwnrks _
GRILLING METHOD AND EQUIFMENT LISED T HAS B8

WATER LEVELS - 6.0FT ELS START : 1030 12/ 14/0C___ END . 121400 LOGBER: MG

1- Qround elevation at well HNA
2- Top ol casing ekwation MNA
a) vent fke? N

8- Wellhead protection anar typs 4" squae sles| cover

dy woep hole? ]

by concrete pad dinvensions 2 6 X 2.5 x 4"

4= Dig.type of wall casing 2 diammlar SCH 40 PYC
3 Typefsiot size of scrman 2* digmater SCH 40 PYT
D010 BLOT

B- Typs screen liller Mashed sand and fine gravel
a} Quantily wsed 108, 3

- Type of eeal Envirg Plug, Sodium Bentonile
a) Cuantity used 1/4, 504 beg

&- Grout
a3 Groul rix usad Cement_mixed wiaand
b} Methed of placement Qe

o) Voo of wallf casing grout -

Davefopmant metwd

Cealoprrent lime

Eslirmasted pume wolurma

Camments ko sume on wall




PFAOJECT HUMBER WELL HUMBER
160403.FL.ZZ AOC-K-MW-3  shEer 1 oF 1
. CH2MHILL
- WEILL COMPLETION DIAGRAM
PROJECT : MASD VIEQUESPRA.  LOGATEN AOGK
DRILLING CONTHAGTOR :  GEOWORKE . . - _
ﬁL_[NG METHOD AMD EF-'IUIFI"-I'IEHT VUSED: B.5 DA HAS e e
WATER LEVELS - STAAT : TG 1R EMD : 1500 12800 LOGGER : MLW
3.,
Y
ib \ \ /- 2 1 \ ¥~ Ground alevation al well HA
Y T = ] | 2 Top of casing slevatian 7Y
3. F Wellhoad protaction cover type B DIAM. FLUSH MOLUNT
a) drair tub? HG i _
b} carcrete pAd dimensions A
B——— 55
4- Dia.fype of widl caslag 2 DIAM, SCH 40 PYC
| 57" |
I g I 8- Typeisid slze of sorasn 2" DHAM. Z0H 40 PYG 10 SLGT
¥
= R 2
I B I B~ Type screan fittar WASHED SANMD AND GRAYEL
4-—" ¥ &) Duantity used 10 BAGS
7- Typa ol seal EMVIRC PLLMG SODIUM BENTONITE
a) Chuanlity waad 1/2 504 BAG
8- Grout

o

2} Grout mix used

CEMENT WrSAND

b} Kadhod ot placamant

) Vol of wall caalmg groul

Davalopment method

Dreverloprmart time

Estimated purge volume

Commanta

NASD-ACHE-K i

M0 N




Appendix D
Analytical Data - Groundwater
NASD Background Investigation

SitelD BACK BACK BACK BACK BACK BACK BACK BACK BACK BACK-IR
StationID| KTD-NAVY1 KTD-NAVY1 KTD-NAVY7 KTD-NAVY8 QA-MWO01 QA-MWO02 QA-MWO02 QS-Mwo1 QS-MW02 AOC-K-MWO03
SamplelD BKG067 BKGO068FD1 BKG070 BKG069 BKG045 BKG046FD1 BKG047 BKGO025 BKG026 NDE220
DateCollected 12/13/2000 12/13/2000 12/14/2000 12/14/2000 12/21/2000 12/20/2000 12/20/2000 12/18/2000 12/20/2000
Parameter Units (not used) (not used) (not used) (not used)
DISSOLVED METALS
ALUMINUM, DISSOLVED UG/L 220 = 95U 95U 95U 95U 95U 95U 95U 95U 95 U
ANTIMONY, DISSOLVED UG/L 24U 24U 24U 24U 24U 24U 24U 9.1 3817 24U
ARSENIC, DISSOLVED UG/L 29U 29U 29U 29U 29U 29U 29U 557 29U 29U
BARIUM, DISSOLVED UG/L 7B 753 627 153 1203 230 = 230 = 870J 400 = 200 =
BERYLLIUM, DISSOLVED UG/L 0.33J 033U 033U 033U 033U 033U 033U 2213 1J 033U
CALCIUM, DISSOLVED UG/L 56000 = 59000 = 24000 = 19000 = 180000 J 330000 J 330000 J 660000 J 650000 J 110000 U
CADMIUM, DISSOLVED UG/L 027U 0.27U 0.27U 0.27U 0.27U 0.27U 0.27U 1.1 0.27U 0.27 =
CHROMIUM, DISSOLVED UG/L 0.87U 0.87U 0.87U 0.87U 0.87U 0.87U 0.87U 46 293 0.87 U
COBALT, DISSOLVED UG/L 043U 0.43U 0.43U 0.43U 57J 0.43U 0.43U 113 557 043U
COPPER, DISSOLVED UG/L 08U 08U 08U 08U 08U 08U 08U 08U 08U 0.8 U
IRON, DISSOLVED UG/L 2800 J 2900J 14000 J 4300J 25U 4203 4203 410 = 490 J 25U
LEAD, DISSOLVED UG/L 16U 16U 16U 16U 16U 16U 16U 16U 16U 16U
MAGNESIUM, DISSOLVED UG/L 34000 = 36000 = 12000 = 15000 = 150000 = 310000 = 310000 = 1500000 = 1700000 = 71000 =
MANGANESE, DISSOLVED UG/L 94 = 98 = 1400 = 210 = 31007 1000J 1100J 18000 J 8700 J 190 =
MERCURY, DISSOLVED UG/L 0.025 U 0.025U 0.025U 0.025U 0.025 UJ 0.025 UJ 0.025 UJ 0.025 U 0.025 UJ NA
NICKEL, DISSOLVED UG/L 197 2117 1817 19737 123 2] 247 323 213 093U
POTASSIUM, DISSOLVED UG/L 2500 J 2600J 40000 J 2000J 13000J 60000 J 60000 J 400000 J 720000 J 5800 J
SELENIUM, DISSOLVED UG/L 46U 46U 46U 46U 46U 46U 46U 46U 46U 46 U
SILVER, DISSOLVED UG/L 057U 0.57U 0.57U 0.57U 0.56 U 0.56 U 0.56 U 0.56 U 0.56 U 057U
SODIUM, DISSOLVED UG/L 150000 = 150000 = 130000 = 170000 = 360000 = 1500000 = 1500000 = 10000000 = 12000000 = 200000 =
THALLIUM, DISSOLVED UG/L 6.3J 8.6J 547 517 5517 6.4J 713 16= 34U 34U
VANADIUM, DISSOLVED UG/L 251 3J 07U 19737 323 267 2813 3J 597 4977
ZINC, DISSOLVED UG/L 6.7J 5617 5U 103 153 5U 5U 20U 20U 5U
TOTAL METALS
ALUMINUM UG/L 95U 95U 320 = 95U 3500J 95U 1303 3000 R 950J 2000 =
ANTIMONY UG/L 24U 24U 24U 24U 24U 24U 24U 513 523 24U
ARSENIC UG/L 29U 29U 29U 29U 29U 29U 29U 29U 29U 29U
BARIUM UG/L 733 733 713 1537 180J 220 = 210 = 960 J 390 = 250 =
BERYLLIUM UG/L 033U 033U 033U 033U 033U 033U 033U 183 14 033U
CADMIUM UG/L 027U 027U 027U 027U 027U 027U 027U 1J 027U 0.27 U
CALCIUM UG/L 56000 = 58000 = 25000 = 18000 = 180000 J 330000 J 320000 J 660000 J 630000 J 120000 =
CHROMIUM, TOTAL UG/L 0.87U 0.87U 163 2] 6.8J 0.87U 0.87U 597 373 4977
COBALT UG/L 043U 0.43U 1517 0.43U 200 123 0.43U 123 8.6J 541
COPPER UG/L 08U 08U 08U 08U 157 08U 08U 44 2813 12
IRON UG/L 3400 = 3500J 29000 J 23000J 4800 J 4403 480 J 2700 1300J 3800 =
MAGNESIUM UG/L 34000 J 35000 = 13000 = 14000 = 150000 = 310000 = 290000 = 1400000 = 1600000 = 76000 =
MANGANESE UG/L 100 = 98 = 1600 = 300 = 3200J 980J 910J 17000 J 8600 J 400 =
LEAD UG/L 16U 16U 4.7 = 16U 16U 16U 16U 16U 16U 16U
MERCURY UG/L 0.025 U 0.025U 0.025U 0.025U 0.025 UJ 0.025 UJ 0.025 UJ 0.025 UJ 0.025 UJ NA
NICKEL UG/L 1817 197 573 291 197 2.8 317 240 397 9.2
POTASSIUM UG/L 2600 J 2500 40000 = 2000J 10000 J 59000 J 56000 J 490000 = 700000 J 6000 J
SELENIUM UG/L 46U 46U 46U 46U 46U 46U 46U 46U 46U 46 U
SILVER UG/L 057U 0.57U 0.57U 0.57U 0.57U 0.57U 0.57U 0.57 U 0.57 U 057U
SODIUM UG/L 140000 = 150000 = 130000 = 160000 = 350000 = 1500000 = 1400000 = 10000000 = 12000000 = 210000 =
THALLIUM UG/L 72730 783 8.8J 6J 34U 6J 4.8 18 = 6.9J 81J
VANADIUM UG/L 197 32137 1817 221 75 = 32137 357 763 857 20J
ZINC UG/L 8.4J 9.9 1300 = 140 60 = 5U 5U 20U 20U 5U
Data Flags:

TPA/138650/FINALREPORT_OCTOBER 4,2002/APPENDIX D

U = Undetected; analyte was analyzed but not detected above the method detection limit.
UJ = Detection limit was estimated; analyte was analyzed and qualified as undetected.

J = Estimated value; compounds detected at concentrations between the reporting limit and the method detection limit.
B = Analyte was detected in the associated method blank.

(not used) = Data not used in final background groundwater data set

Groundwater
Page 1 of 1



Appendix D
Analytical Data - Surface Water
NASD Background Investigation

SitelD BACK BACK BACK BACK BACK BACK BACK BACK
StationID QB-SW01 QB-SW02 QB-SW03 QB-SW03 QB-SW04 QS-Swo01 QS-Sswo1 QS-SwWo02
SamplelD BKGO083 BKG084 BKG085FD1 BKG086 BKG087 BKG022 BKG024FD1 BKG023
DateCollected 12/20/2000 12/20/2000 12/20/2000 12/20/2000 12/20/2000 12/06/2000 12/06/2000 12/06/2000
Parameter Units (not used) (not used) (not used) (not used) (not used)
TOTAL METALS
ALUMINUM UG/L 16000 R 230000 R 500000 R 350000 R 220000 R 5000 J 1500 J 530J
ANTIMONY UG/L 3.7 7.6 1337 107 9.4 24U 24U 3.3
ARSENIC UG/L 7817 15= 19= 18 = 13 = 15= 527 29U
BARIUM UG/L 100 J 480 J 1200 J 760 J 630 J 373 207 17
BERYLLIUM UG/L 281 54 = 11 = 8.4 = 6.8 = 11 127 25
CADMIUM UG/L 1.7 16 = 39 = 23 = 11 = 11 0.27 U 0.27 U
CALCIUM UG/L 570000 J 830000 J 12000000 J 8600000 J 1600000 J 390000 = 380000 = 480000 =
CHROMIUM, TOTAL UG/L 4.4 68 = 120 = 78 = 59 = 4.3 127 0.87 U
COBALT UG/L 547 63 = 120 = 76 = 54 = 2] 1173 0.43U
COPPER UG/L 16 J 350 = 970 = 610 = 430 = 147 45 0.8U
IRON UG/L 14000 J 190000 J 340000 J 230000 J 160000 J 4900 = 1600 = 590 =
MAGNESIUM UG/L 1900000 = 8300000 = 14000000 = 13000000 = 2100000 = 1200000 = 1100000 = 1600000 =
MANGANESE UG/L 620 J 7100 17000 J 10000 J 5600 J 85 = 46 = 28 =
LEAD UG/L 16U 75 = 150 = 93 = 85 = 16U 16U 16U
MERCURY UG/L 0.025 UJ 0.025 UJ 0.025 UJ 0.025 UJ 0.025 UJ 0.025 UJ 0.025 UJ 0.025 UJ
NICKEL UG/L 4.2 397 61 = 43 = 327 5.2 3.3 3.1
POTASSIUM UG/L 980000 = 4500000 = 6300000 = 5800000 = 980000 = 620000 J 580000 J 810000 J
SELENIUM UG/L 46U 18.4 U 18.4 U 18.4 U 46U 46U 46U 46U
SILVER UG/L 0.57 U 13 247 1.3 057U 0.57U 057U 0.57 U
SODIUM UG/L 14000000 = 47000000 = 65000000 = 64000000 = 13000000 = 8600000 = 8200000 = 11000000 =
THALLIUM UG/L 347 34U 13.6 U 34U 34U 9.7 757 51
VANADIUM UG/L 44 370 = 69<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>