-

‘ - - -

' N62661 AR 000189
! NAVSTA NEWPORT RI
: 5090.3a

l -

TANK CLOSURE INVESTIGATION
TANKS 53 AND 56
TANK FARM 5
NAVAL EDUCATION AND TRAINING CENTER
NEWPORT, RHODE ISLAND

Prepared by:

TRC Environmental Consultants, Inc.
East Hartford, Connecticut
Project No. 6760-N81-90

June 1991

TRC

TRC Environmental Consultants, Inc.
5 Waterside Crossing, Windsor, CT 06095
(203) 289-8631

Fax: (203) 2986399

A TRC Company




| e R

[V
[

Wwwwwww
NEOY OV B W N

4.0
4.1
4.2
5.0
5.1
5.2
5.3
6.0
7.0
APPENDICES
A
B
c
D

TABLE OF CONTENTS

INTRODUCTION

'BACKGROUND /OVERVIEW

Site History
Previous Investlgatlons

FIELD INVESTIGATION ACTIVITIES

Purpose/Approach

Tank Sampling Procedures

Surface Soil Sampling Procedures
Drilling and Soil Sampling Procedures
Well Construction N
Ground Water Sampling Procedures N
Quality Assurance/Quality Control

OBSERVATIONS AND FINDINGS

Geology/Hydrogeology
2Analytical Results

DISCUSSION OF RESULTS
Contaminant Occurrence and Migration.
Comparison to Regulatory. Standards
Risk Assessment

REMEDIAL ALTERNATIVES

REFERENCES

PREVIOUS SITE INVESTIGATION DATA
TEST BORING LOGS FROM PREVIOUS INVESTIGATIONS
TEST BORING LOGS AND WELL CONSTRUCTION DIAGRAMS

QUALITATIVE HUMAN HEALTH EVALUATION

ii

15
18

22
22
31
31
32

35



TABLE

10

11

12

13

FIGURE

SAMPLE ANALYSES SUMMARY

SURFACE SOIL SAMPLE DESCRIPTIONS

BOREHOLE DEPTHS AND WELL CONSTRUCTION DETAILS
SUMMARY OF WATER LEVEL MEASUREMENTS AND ELEVATIONS
CONSTITUENTS DETECTED IN OIL SAMPLES FROM TANKS
CONSTITUENTS DETECTED IN WATER SAMPLES FROM TANKS

CONSTITUENTS DETECTED IN DISCRETE SURFACE SOIL
SAMPLES

CONSTITUENTS DETECTED IN SURFACE SOIL SAMPLES FROM
TANKS 53 AND 56

BACKGROUND SOIL SAMPLE RESULTS

CONSTITUENTS DETECTED IN SOIL SAMPLES FROM WELL
BORINGS

CONSTITUENTS DETECTED IN GROUND WATER SAMPLES
COLLECTED ON JULY 20, 1990

CONSTITUENTS DETECTED IN GROUND WATER SAMPLES
COLLECTED ON OCTOBER 25, 1990

SUMMARY OF GROUND WATER SAMPLE RESULTS EXCEEDING
DEVELOPED ACTION LEVELS

- LIST OF FIGURE

NAVAL EDUCATION AND TRAINING CENTER VICINITY MAP
SITE LOCATION MAP
TANK FARM 5 SITE MAP

SITE MAP (SHOWING MONITOR WELLS INSTALLED DURING
PREVIOUS INVESTIGATIONS)

MONITOR WELL LOCATION MAP

iii



5 SURFACE SOIL SAMPLE LOCATION MAP

; 6 GROUND WATER LEVEL CONTOUR MAP - TANK FARM 5 -
1 JULY 17, 1990

7 GROUND WATER LEVEL CONTOUR MAP - AREA OF TANKS 53
AND 56 - JULY 17, 1390

4 8 GROUND WATER LEVEL CONTOUR MAP - AREA OF TANKS 53
b AND 56 - OCTOBER 25, 1990

e

iv




j

1.0 INTRODUCTION

As part of an on-going underground storage tank closure on
Tank Farm.S on the Naval Education Training Center (NETC) in
Newport, Rhode Island, TRC Environmental Consultants, Inc. (TRC)
was retained by the U.S. Department of Navy-Northern Division to
investigate the area around Tanks 53 and 56 on the tank farm. The
investigation was directed at determining if petroleum hydrocarbons
had migrated from the tanks into the surrounding soils and/or
ground water. The investigation consisted of the installation of
monitor wells and the collection of soil and ground water samples.
Information from a 1990 remedial investigation of the entire site
conducted by TRC was also used in this assessment. Included in
this report is a brief history of Tank Farm 5 (Section 2.0), a
description of the TRC field investigation and findings (Sections
3.0 and 4.0), a discussion of the significance of the findings with

regard to contaminant migration, regulatory considerations, and

public health (Section 5.0), and a presentation of potential

remedial alternatives (Section 6.0).
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2.0 BACKGROUND/QVERVIEW
2.1 Site History

Tank Farm 5 is located approximately one mile north of the
NETC in the town of Middletown, RI (see Figure 1). Tank Farm 5 is
bordered to the north and northwest by Defense Highway, to the
southwest by a cemetery, to the east by residences and to the north
and northeast by Greene’s Lane and Gomes Brook. Tanks 53 and 56
are located in the western portion of the 85-acre tank farm (see
Figure 2).

Eleven underground storage tanks, numbered 49 through 59,

comprise Tank Farm 5. Each tank is constructed of prestressed
concrete and has a capacity of 60,000 barrels (ERA, 1988). The
tanks were constructed in 1942 and 1943, The tanks are

approximately 116 feet in diameter and 33.5 feet deep. The tanks
are covered by approximately 4 feet of soil. Each tank is
surrounded by a ring drain area which cohsists of 12 inch
reinforced concrete drain pipe located within an permeable backfill
approximately 4 feet wide. The drain is connected to a sump pump
to remove the ground water from the backfill area, reportedly to
prevent tank dréinage or tank flotation (ERA, 1988).

The underground storage tanks in Tank Farm 5 were used for
fuel storage from World War II to 1974. 1In 1975, the Navy began
using Tanks 53 and 56 for used oil storage as part of an oil
recovery program. Between 1975 and 1982, Tanks 53 and 56 were
utilized to contain used oil for alternate use as heating fuel for

Building 86 (ERA, 1988). In 1982, The State of Rhode Island
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Department of Environmental Management (RIDEM) adopted hazardous
waste regulations which were applicable to the waste o0ils in the
tanks. 1In 1984, the Navy decided to discontinue use of the tanks
In 1988, a tank clésure prlan addressing Tanks 53 and 56 was

prepared for the Navy by Environmental Resource Associate

(ERA, 1988). Currently the por

rf

tion of the tank farm bound by Tank
52, an old burning pit, and Defense Highway is occupi

recently constructed fire fighting training center.

Sampling of the water, o0il, and sludge in Tanks 53 and 56 was
conducted in 1983 by Environmental Rescources Associates, Inc. (ERA,
1988). The presence of three phases in the tanks was a result of
the tanks being filled with water for ballast after their use was
discontinued. According to the ERA report, the sample analyses
results indicated that the 0il phase in both tanks was determined
to be hazardous due to the concentration of lead in the oil.
Similarly, the sludge layer in both tanks was also determined to be

hazardous by ERA due to the presence of significant concentrations
of lead, cadmium, chromium, barium, mercury and silver. In
addition, the water in Tank 56 was found to contain hydrocarbon

compounds.

In 1985, a total of four ground water monitor wells {(MW-53E,
MW-53W, MW-56E, and MW-56W) were installed in the ring drains of
Tanks 53 and 56 (see Figure 3). The results of ground water sample

analyses are summarized in tables from the ERA report in Appendix




A. The ground water sample results indicated the presence of
several chlorinated and aromatic hydrocarbons in the samples from
wells in the Tank 53 ring drain. In addition, trace concentrations
of mercury (MW-53E - 1.2 ppb, MW-56W - 1.4 ppb, and MW-56E - 0.8
ppb) were detected in wells in both tank ring drains. Cadmium (7
ppb) was also detected in one ground water sample from the ring
drain of Tank 56. No other metals were detected in the ground
water samples from the four wells. Split spoon so0il samples
collected from the Tank 53 ring drain borings showed fuel oil
staining and odor.

Six additional monitor wells were installed around the tanks
and sampled by ERA in 1986; five to the north and west of Tank 53
and one 300 feet south of Tank 56. The analytical results of the
ground water samples from these wells (summarized in Appendix 3)
confirmed the presence of organic compounds in the Tank 53 ring
drain. The sample results also indicated the.presence of organic
compounds in the ground water at a distance of 150 feet to the
north of Tank 53 (at well MW86-2). At the time of sampling, a
floating 0il layer was piesent in the Ténk 53 ring drain wells
(wells MW-53E ahé MW-53W). The hydraulic gradient data developed
for the well network indicated a ground water flow direction to the
northwest across Tank 53 and a downward vertical hydraulic gradient
at nested well pair (MW86-3) installed to the northwest of Tank 53.

In 1986, the four ring drain monitor wells (MW-53E, MW-53W,
MW-56E, and MW-56W) were resampled by ERA. The results of the

volatile organic analysis of these samples confirmed the presence
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of several volatile organic compounds in the ground water in the
Tank 53 ring drain, and the absence of VOCs in the ground water in
the Tank 56 ring drain. The boring logs and the well construction
information from the ERA investigations are presented in Appendix
B. |

In 1990, the tank samples were characterized and surface soil
samples were collected from above each of the tanks under a
remedial investigation of the entire site by TRC. The findingé of
this investigation with respect to Tanks 53 and 56 are presented in

this report.
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3.0 FIELD INVESTIGATION ACTIVITIES
3.1 Purpose/Approach

The purpose of the TRC 1990 tank closure investigation was
three-fold: 1) to install additional monitor wells and collect
soil and ground water samples to determine the presence and extent
of contamination near Tanks 53 and 56; 2) to replace monitor wells
which were damaged by contractors working adjacent to the new Fire
Fighting Training Center; and 3) to install a large-diameter well
near Tank 53 for possible free-product recovery.

As directed by the Navy, a total of five new wells were
installed near the two tanks. Two additional monitor wells, MW-9
and MW-10, were installed northwest of Tank 56. These wells were
installed to provide information on the ground water gquality
downgradient of Tank 56. Based on the information presented in the
ERA tank closure plan (ERA, 1988), ground water in this area of the
site flows to the west or northwest. Two monitor wells were also
installed near Tank 53 to replace wells damaged during the
construction of the adjacent Fire Fighting Training Center. The
replacement wells are as follows: MW-7 in place of damaged well
MW86-3; and MW-B’in place of damaged well GHR. In addition, one
8-inch diameter well (RW-1), suitable for free-product recovery,
was installed adjacent to the north side of Tank 53. Soil‘and
ground water samples were collected for laboratory analysis to
assess the nature and extent of contamination around each tank.

In addition to the new soil boring and monitor well sample

results, this assessment considered the analytical results of tank




and surface soil samples previously collected by TRC at the site.
The tank contents were sampled during TRC's 1990 remedial
investigation of the entire tank farm under the Navy'’s Installation
Restoration Program. The tanks were sampled to characterize the
tank contents. Surface soil samples were also collected under that
investigation to assess the general surface soil quality around the
tanks. A summary of the samples and corresponding sample analyses

used in this assessment is provided in Table 1..

3.2 Tan ampling Procedur

0il and water samples were collected from both Tanks 53 and 56
as a part of the remedial investigation being conducted at Tank
Farm 5. Floating oil samples were collected by fastening a
dedicated laboratory sample container to a stainless-steel
extension rod and lowering the container through the tank fill pipe
to the depth of the floating oil layer. The pontainer was then
submerged into the oil layer ahd the o0il was allowed to flow into
the container. The oil sample was then raised to the surface and
transferred into the appropriate sample container.

The water sémples were collected by use of a discrete interval
liquid sampler or teflon bailer. To prevent the contamination of
the water sampling device as it passed through the floating oil
layer, a section of 3" diameter, ASTM grade PVC piping (with
parafilm wrapped around the lower end) was first lowered through
the o0il layer to the desired water sampling depth. The water

sampling device was then lowered down through the PVC piping and
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pushed through the parafilm cap to a depth of approximately five
feet below the floating o0il layer and a water sample was collected.
The sampler was then raised to the surface and the water was
transferred to the appropriate sample container through a bottom
check valve on the sampler.

The o0il and water samples were analyzed for the full list of
TCL parameters (oil samples less pesticides and water samples less

pesticides/PCBs).

3.3 Surface Soil Sampling Procedures

Two surface soil samples were collected at both Tanks 53 and
56 as part of the remedial investigation being conducted at the
NETC site. The two surface soil samples from around each tank
consisted of one composite sample from the tank area and one
discrete sample from the center of each tank area. The discrete
surface soil samples are designated as SS—53D and SS-56D; wheras
the composite samples are designated as SS-53 and SS-56 (see Figure
5). Descriptions of the surface soil samples are provided in Table
2.

All surfacé’soil samples were collected with a decontaminated,
dedicated stainless-steel spoon. Surface so0il samples to be
analyzed for total petroleum hydrocarbons and volatile organics
were collected from a depth of at least 6 inches below grade.
These samples were transferred directly to the appropriate sample
container to minimize the loss of volatile compounds from the

sample, All other surface soil samples were collected from between




K
124
r

the 0- to #6-inch depth. When composite so0il samples were
collected, the compositing of the soil samples was performed by
collecting an equal amount of sample from each location and placing
the samples into a decontaminated stainless-steel bowl, and mixing
them thoroughly with a dedicated stainless-steel spoon. Each
composite sample consisted of four aliquots collected from four
adjoining quadrants of approximately equal area above a tank.

The composite surface soil sample collected at Tank 56 was
analyzed for the full target compound 1list (TCL) and total
petroleum hydrocarbons (TPH). This one surface soil sample was

collected and analyzed separately as a split sample with the US EPA

during the site remedial investigation. The remaining surface soil

samples were analyzed for TPH and lead.

3.4 Drilling and Soil Sampling Procedures

The five new wells (MW-7, MW-8, MW-9, MW—lO, and RW-1) were
installed as a part of the TRC tank closure investigation between
September 11 and 20, 1990 at the locations shown on Figure 4. The
drilling contractor was Construction Drilling Services Inc., of
Chelmsford, MA.-’The borings for the monitor wells and recovery
well were drilled using hollow stem augers; 6-1/4 inch inside
diameter (ID) augers were used at monitor well locations and 10-1/4
inch ID augers were used at the recovery well location. Competent
rock was encountered at two of the monitor well locations (MW—S and

MW-9). At well location MW-8, the bedrock borehole was advanced

using the standard rotary drilling method with a pure bentonite and




potable water mixture as the drilling fluid. At well location
MW-9, the bedrock borehole was advanced by Nx rock coring using
potable water as the drilling fluid.

Split spoon soil samples were collected from the overburden
soils in advance of the augers at all well locations. The sampling
interval varied from continuous to five-foot intervals. Upon
opening the split-spoon sampler, the samples were scanned with an
organic vapor analyzer (OVA) and HNu (PI-101) to identify the
presence of organic vapors. All visual observations and instrument
readings were noted in the boring logs.

Generally, one soil sample was selected for chemical analyses
from each boring based upon OVA/HNu readings and field observations
(e.g., depth to water table, odors, staining). Given the presence
of visually observed soil contamination in the recovery well boring
and the lack of sufficient sample recovery for the MW-7 well boring
sample, two soil samples were collected for analysis from the
recovery well boring. The soil samples were collected directly
from the split spoon sampler and placed in laboratory-supplied jars
using. a decontaminated, dedicated stainless-steel spoon. All
samples were préserved after collection for holding and overnight
shipment by storing on ice in a cooler.

The boreholes were advanced into bedrock at all locations. As
noted above, at well locations MW-8 and MW-9 competent shale
bedrock was encountered below a layer of weathered rock. 2at well

locations MW-7, RW-1, and MW-10 weathered bedrock was encountered.

10
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Geologist’s logs and well construction diagrams for the five new

wells are presented in Appendix C.

3.5 Well Construction

Upon completion of each of the respective well borings, a well
was installed in the borehole. The four monitor wells are
constructed of four-inch diameter, Schedule 40, threaded,
flush-joint PVC casing and slotted (10-slot, 0.010-inch) screen.
The recovery well is constructed of eight-inch diameter, steel
casing and steel, wire-wrapped (10-slot, 0.010-inch) screen. The
casing and screen assemblies were placed into the borehole through
the augers and set to the desired depth. The borehole annulus
adjacent to and extending to approximately two feet above the top
of each well screen was backfilled with clean silica sand. A
two-foot thick bentonite pellet seal was placed above the sand pack
and the remainder of the borehole annular space was filled with a
bentonite/cement grout. A protective steel casing with locking cap
was cemented in place to secure the well head. The well
construction diagrams are provided in Appendix C.

Following ihstallation, the monitor wells were developed using
a Waterra pump. Fine-grained material around the well screen was
drawn into the well and removed by the agitation'and pumping action
of the Waterra pump. The pump utilized dedicated, ASTM drinking
water-grade polyethylene tubing and check valves. The water was
removed from the well with the pump and check valve assembly at a

low rate. All wells were pumped for a minimum of one hour or until

11




BREE BB IR

Fy

EXISYY ]

%f

W

the water achieved visual clarity. All water produced during the
well development was contained in 55-gallon drums.

The well locations and top of casing and ground elevations
were surveyed by SAI Surveying of Jamestown, RI. The well

elevation and depth data is summarized in Table 3.

3.6 round W x mpling Procedur

Two rounds of ground water samples were collected by TRC in
the area of Tanks 53 and 56 as part of this investigation and TRC'’s
remedial investigation of the site. The first round of ground
water samples was collected on July 20, 1990 under the remedial
investigation, prior to the installation of the five new wells., At
that time, samples were also collected from seven existing monitor
wells: MW-53W, MW-53E, MW-56W, MW-56E, MW86-1, MW86-2, and MW86-4.
Monitor well MW86-5 was dry on this sampling date and thus was not
sampled. Two of the ground water samples (MW-53W and MW-56W) were
analyzed for the full target compound 1list (TCL) (by USEPA CLP
methods) and total petroleum hydrocarbons (TPH, EPA Method 418.1).
All but one of the remaining well sampleé (MW86-2) were analyzed
for TPH and leadl The ground water sample from MW86-2 was only
analyzed for TPH due to insufficient water in the well for a sample
for lead analysis.

The second round of ground water samples was collected by TRC
on October 25, 1990 under the TRC tank closure investigation, and
included eleven wells: MW-53E, MW-53W, MW-56E, MW-56W, MWw86-1,

MW86-~2, MWB6-4, MW-7, MW-9, MW-10 and RW-1. Monitor wells MW86-5

12
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and MW-8 were dry on this sampling date. The samples from wells
MW-56E, MW-56W, MwW86-1, MW86-2, MW-7, MW-9, MW-10, and RW-1 were
analyzed for volatile organic compounds (VOCs, EPA Method 8240),
base/neutral/acid extractable compounds (BNAs, EPA Method 8270),
priority pollutant metals (arsenic, chromium, copper, nickel, lead,
zinc), oil and grease, and total suspended solids (TSS). Due to a
insufficient sample volume (i.e., low volume of water in well and
a very slow well recovery), the ground water samples from wells Mw-
53E and MW86-4 were only analyzed for VOCs and BNAs, and VOCs and
TSS, respectively. There was insuffient water in well MW-53 for
sampling; however, an o0il layer present in the well was sampled and
analyzed for VOCs.

Prior to sampling, the water levels in the wells were measured
to the nearest 0.01 foot using an electronic water level indicator.
The volume of water in each well was calculated, and three times
the standing volume of water was purged from each well using a
teflon bailer. When the wells d4id not recharge quickly enough to
permit removal of three times the standing water volume, the wells
were bailed until nearly dry and allowed to recover.

Ground wéfer samples were collected in dedicated,
decontaminated teflon bailers connected to dedicated teflon leader
and polyethylene rope. The teflon bailers were decontaminated in
the laboratory using protocols outlined in the QA/QC plan. The
teflon bailers were wrapped in aluminum foil for transport to the
site prior to their use. During the collection of a ground water

sample, the bailer was slowly lowered in a well to a depth of

13
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approximately five feet below the water level in the well. The
bailer was then retrieved from the well and the water sample slowly

transferred to the appropriate sample containers.

3.7 Quality Assurance/Quality Control

To check the quality of the data, blanks and duplicate samples
were submitted with the environmental samples for laboratory
analysis. Field blanks were used during thé soil and ground water
sampling programs as a check on proper sampling eguipment
decontamination and sample handling. The field blanks consisted of
laboratory-supplied, analyte-free water which was poured over the
decontaminated sampling equipment and collected for laboratory
analysis. The field blanks were analyzed for the same compounds as
the environmental samples. Trip blanks were used to as a quality
control check on blank water gquality and sample container and
sample contaminant influence during container shipment and sample
collection. The trip blanks were prepared at the laboratory and
accompanied the bottles from the laboratory to the field, and the
sampies from the field to the laboratory. The trip blanks were
analyzed for VOCé.' Field blanks and trip blanks were subjected to
the same chain-of-custody and handling as the environmental

samples.

14
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4.0 OQOBSERVATIONS AND FINDINGS
4.1 Geology/Hydrogeology

Tank Farm 5 is located along the east shore of Narragansett
Bay. Land surface slopes generally to thé north and west across
the tank farm site, from an elevation of over 90 feet above mean
low water (mlw) to less than 10 ft mlw along the eastern portion of
Gomes Brook on the northern edge of the tank farm. The average
slope of the land surface in the tank farm area is 0.04 ft/ft,
slightly less to the north-northeast, and greater to the west.

Site specific geologic data gathered during the site remedial
investigation and from previous investigations indicates that the
bedrock surface slopes generally to the north and west across the
site from an elevation of over 70 feet above mlw near Tank 59
(Boring B-9, Fahlguist, 1945) to approximately 40 feet above mlw
near Tank 48 (Boring B-7, Fahlgquist, 1945). It should be noted
that bedrock was excavated at most, if nbt at all, of the
underground storage tank locations during the tank
construction/installation. This may have required excavation 10 to
30 feet into be@rock, to a total depth of approximately 40 feet
below grade at the tank locations. As a result, the existing
bedrock surface at the tank farm is very irregular.

The bedrock underlying the tank farm consists of brown to gray
shale. At some locations quartz lenses were observed, and core
descriptions vary from shale to schist. Z2Zones of weathered rock

were observed above the more competent bedrock. The observed

15
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thickness of the zones of weathered rock range up to 27 feet
(MW86-3; ERA, 1988).

The native unconsolidated soil on the site consists of brown
to black fine sand and silt. In many locations the fine sand and
silt are mixed with angular shale rock fragments, suggesting
disturbance during construction and grading. Surficial soils in
many locations consists of similar regraded silts and sands with
rock fragments. Observed overburden thickness ranges from 11 to 40
feet, based on the investigations around Tanks 53 and 56.

Background information indicates the presence of ring drains
around the tanks. The geologic information from borings in the
Tank 53 and 56 ring drains (T53E, TS53W, TS56E, T56W; ERA, 1988)
indicates that the ring drain fill is composed of fine to medium

sand with some silt.

Ground water 1levels in the Tank Farm 5 monitor wells were
measured on July 17, 1990 and October 25, 1990; in conjunction with
ground water 'sampling activities. = The ground water level
measurements and elevations are summarized in Table 4.

?igure 6 sbpws the ground water level elevation contour map
developed from Qater levels measured at site monitoring wells on
July 17, 1990. This map shows that water level contours over the
Tank Farm 5 area generally mimic the land surface contours with
ground flow directions to the north and north Qest directions. The
ground water level elevations contours in the area of Tanks 53 and
56 on July 17, 1990 are shown on Figure 7, Figure 7 includes

ground water level data from wells installed by ERA in 1985 and

16
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1986. The ERA wells installed in the tank ring drains were not
used in developing the ground water contour maps for reasons
discussed later in this section. In general, the ground water
gradient near the tanks 1is to the west-northwest, towards
Narragansett Bay, at a slope similar to that of the land surface.
Wells installed in the ring drains around Tanks 53 and 56 show that
the presence of tank excavations and ring drains (high permeability
backfill) appear to influence the water levels near the tanks.

Figure 8 shows the ground water level elevations in the
vicinity of Tanks 53 and 56 on October 25, 1990. The new monitor
wells were available for water level measurement on this date; as
a result, there was more water level data available in the vicinity
of each tank. The general water level trend shows a gradient to
the west.

Generally, water level elevations obtained from the wells in
the areas of Tanks 53 and 56 describe a shooth, east-to-west
sloping water table around these tanks. However, water level
elevations from those wells near the tanks appear to suggest minor
gradient reversals from the east-to-west trend. This phenomenon
may be caused by the excavation of portions of bedrock around the
tanks during their construction and the subsequent backfilling of
the tank ring drains with more permeable sands. The appearance of
gradient reversals may also be caused by the use of ground water
elevation data from wells completed to different depths which
intersect geologic units having different hydraulic heads. Given

these reasons, the ground water levels from the tank ring drain

17
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wells (MW-53E, MW-53W, MW-56E, MW-56W, and RW-1) were not used in
preparing the ground water level contour maps for the tank area

(Figures 7 and 8).

4.2 nalytical Resul

Samples of soil and ground water were collected to aid in
determining the soil and ground water quality in the vicinity of
Tanks 53 and 56. The sample results are presented below, and are

discussed in greater detail in Section 5.0 of this report.

Tank nten

Samples were collected of 0il and water contained within Tanks
53 and 56. The positive analytical results (i.e., those with
detected concentrations) are summarized in Tables 5 and 6,
respectively.

The product samples contained high concentrations of
chlorinated and aromatic hydrocarbons, base/neutral/acid
extractable compounds and several metals. The oil sample from Tank
56 also contained a detectable (but not quantifiable) concentration
of PCB Aroclor 1516 (estimated 1.6 ppm).

Water samples from Dboth tanks contained detectable
concentraﬁions of cﬁlorinated and aromatic hydrocarbons,
semi-volatile organics, and several metals. The tank water samples

were not analyzed for pesticides/PCBs.

18
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Surface Soil Samples

Composite and discrete surface soil samples were collected
from soils above Tanks 53 and 56. One near-surface soil sample was
also collected from an upgradient site location away from any tanks
on the site. The surface soil analytical results are summarized in
Tables 7, 8, and 9. Surface soil samples from above both Tanks 53
and 56 show detectable, but low, concentrations of petroleum
hydrocarbons (9.5-31 ppm) and lead (8.6-17.9 ppm). One surface
soil sample, 8S-56, was also analyzed for TCL volatile and
semi-volatile organics compounds, pesticides/PCBs, and metals. A
trace concentration of one volatile organic compound,
tetrachloroethene (2 ppb), and several semi-volatile organics and
polynuclear aromatic hydrocarbons were detected in the sample. In
addition, the pesticide 4,4-DDT was detected along with 4,4-DDE, a
DDT degradation product at low concentrations. No PCBs were
detected in the surface soil sample. Several metals were detected
in sample SS-56; however, most of the metals detected are naturally

occurring in soils.

il m
Subsurface soil samples were collected in conjunction with the
test boring and well installation program. The soil boring sample
analytical results are summarized in Table 10.
Of the six soil boring samples submitted for laboratory
analysis, only three samples contained detectable concentrations of

volatile organic compounds, (excluding those compounds also

19
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detected in the trip, field and lab blanks). One sample from the
recovery well boring, RW-1, contained both aromatic and chlorinated
hydrocarbons. The recovery well is located in the ring drain of
Tank 53.

Five of the six soil boring samples were also analyzed for
base/neutral/acid extractable compounds (BNAs) and total petroleum
hydrocarbons (TPH). All five samples contained detectable
concentrations of both BNAs and TPH, with the greatest
concentration of each in the two soil samples from the recovery
well boring. The lowest concentrations of BNAs was found in
borings for wells MW-9 and MW-10 near Tank 56. The BNAs in these
soil boring samples consisted soley of phthalates which were also
detected in qguality control blanks.

Four of the six soil boring samples were analyzed for metals.

Metals were detected in all four of the soil samples.

round W by

Two rounds of ground water samples were collected from monitor
wells in the vicinity of Tanks 53 and 56. The first round of
ground water samples was collected on July 20, 1990 during the site
remedial investigation. The second round was collected on October
25, 1990 during the tank closure investigation. The analytical
results from the July and October 1990 sampling rounds are
presented in Tables 11 and 12, respectively. Both data sets show
the presence of volatile and base/neutral/acid extractable organic

compounds the in ground water samples from wells around Tank 53.
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The highest concentrations of contaminants were observed in ground
f. water samples from wells installed in the Tank 53 ring drain (MW-

53W and MwW-53E).
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5.0 DISCUSSION OF RESULTS

5.1 ntaminan urrence and Migrati

Samples of oil and water from Tanks 53 and 56 indicate the
presence of several chlorinated and aromatic hydrocarbons as well
as several polynuclear aromatic hydrocarbons, phenols and metals.
The distribution of these analytes in so0il and ground water

surrounding the tanks is discussed below.

Surface Soils

The samples of soil above the tanks show low concentrations of
total petroleum hydrocarbons and lead, which were the indicator
parameters used on all samples. The highest total petroleum
hydrocarbon concentration observed was 24 ppm (sample $S-56). Lead
was detected in all surface soil samples. The highest lead
concentration detected in the surface soil samples from these tank
areas was 56.6 ppm in sample SS-56. ‘This samples 1lead
concentration ranges from 3 to 9 times greater than the background
near-surface soil sample lead concentration (6.2 ppm) or other
surfaée soil samples collected from soils above Tanks 53 (SS8-53 @
16.2/17.9 ppm aﬁé 8S8-53D @ 9 ppm) and 56 (SS-56D @ 8.6 ppm).

One surface soil sample, S§S-56, was analyzed for volatile
organics, base/neutral/acid (BNA) extractables, PCBs/pesticides,
and metals (see Table 7). Only a trace concentration (estimated 2
ppb) of one volatile organic compound (VOC), tetrachloroethane, was
detected in the sample. Although the surface soil samples were

collected from 6 inches below grade, it is possible that any other
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VOCs once present in the surface soils were not detected and are
not longer present as a result of natural volatilization of the
VOCs. Heavier hydrocarbons, specifically the polynuclear aromatic
hydrocarbons (a subgroup of the BNA compounds), were also detected
in low concentrations. The PAHs are persistent and generally have
low water solubility and a high affinity for organic carbons in
soils, so leaching and water transport of the PAHs is unlikely
(except in the presence of solvents). The only other BNA compounds
detected in surface soil sample SS-56 were phthalate esters.
Phthalates are common laboratory contaminants (common in lab
blanks) and were also detected at similar concentrations in the
background near—surface soil sample.

Although PCBs were detected in the o0il sample from Tank 56,
PCBs were not detected in the composite soil sample from above Tank
56. The pesticide DDT and its metabolite, DDE, were detected in
the soil above Tank 56 (pesticides were not analyzed for the oil or
water)f As with the PAHs, PCBs and DDT/DDE have low water
solubility and high organic carbon partition coefficients.

Several other metals (besides lead) were also detected in
surface soil sample SS-56. Most metals were reported as having
concentrations at or below those reported in the background soil
sample (Table 9). Nearly all of the metals detected in sample SS~
56 were reported at concentrations greater than the background
sample. Several of metals were detected at concentrations at or
greater than 2 times background 1levels. These metals include

chromium, copper, mercury, lead, and zinc. All but the levels
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detected for mercury (54 ppm) fall within typical range of
concentrations for these metals in soil (USGS, 1984). Further
discussion on the metals levels in the tank area soils is presented

in the risk assessment section of this report.

rf il

A total of six soil samples were collected from the soil
borings for the four new monitor wells and the recovery well. The
volatile organic compounds methylene chloride and acetone were
reported in all of the samples. Both compounds are common
laboratory contaminants and were also reported at varying

concentrations in trip and field blanks. Only a soil sample from

.~ the recovery well boring (RW1l-1) had methylene chloride and acetone

levels significantly greater than those detected in the blanks.
Very low 1levels of trichloroethene (estimated 2 ppb) and
tetrachloroethane (estimated 1 ppb) were detected in well boring
soil samples M8-1 and M10-1, respectively. In the absence of the
other volatile organic compounds detected in the tank water and oil
samples, these findings are not considered significant.

The shallow’soil sample (5-7 ft below grade) from the boring
for recovery well RW-1, which is installed in the Tank 53 ring
draih, showed the highest concentrations of contaminants. Both
volatile organic (chlorinated and aromatic hydrocarbons) and
base/neutral/acid extractable compounds (PAHs and phthalates) were
reported present in the scil sample (RW1-1). Soil samples from

this boring were observed to have petroleum-like odors and
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staining. The odors and staining decreased with depth in the
boring. These observations are consistent with the analytical
results of a second sample collected from the boring at a depth of

33-35 feet below grade in the RW-1. This sample had no detectable

- volatile organics (other than methylene chloride and acetone), and

only limited concentrations of PAHs and phthalates.

As préesented previously, trace concentrations of chlorinated
hydrocarbons were detected at distance from the tanks in each of
the samples from borings for wells MW—B‘and MW-10. Phthalates were
also detected in soil samples from borings for wells MW-8, Mw-9,
MW-10, and RW-1. The three samples from the monitor well borings
{M8-1, M9-1, and M10-1) were collected at or neér the water table.
These sample results suggest that significant organic compound soil
contamination has not occurred as a result of ground water
transport.

The analytical results for metals indicate the presence of a
numerous metals at all soil boring sample locations. Metals are
typical in any soils analysis, and their significance is usually
determined by comparison of the detected levels to concentrations
in background séﬁples and national averages. In most cases, the
reported metals concentrations were greater than those reported in
area background soil samples; however, the levels were typically
within national ranges for these metals in soil (USGS, 1984; USEPA,
1983). One soil boring sample (M9-1) had a lead level of 850 ppm
reported. This 1level is considerably greater than the

concentration observed in other site soil samples and greater than
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referenced typical published lead background concentrations. Many
metals will adsorb to soils, particularly clay soils which have a
high cation exchange capacity. Metals are generally resistant to
leaching except under very low pH conditions. At this particular
site, this appears to be exemplified by the absence of unusually
high metals concentrations in the ground water samples collected

from wells downgradient of the tanks.

round W xr

Two rounds of ground water samples were collected from wells
around Tanks 53 and 56. The first round of samples was collected
on July 20, 1990 and included only limited analyses (petroleum
hydrocarbons and lead on most samples; VOCs, BNAs, pesticides/PCBs
and metals on samples from wells MW-53W and MwW-56W). The second
round of samples was collected on October 25, 1990 and included
several additional analyses (VOCs, BNAs, metals, and oil and grease
on most samples) as well as samples from additional monitoring
wells. A summary of the sample analyses performed on the ground
water samples 1is presented in Table 1. Since Tank 56 1is
hydraulically upéradient of Tank 53, the below discussion will
proceed from the Tank 56 area, using nearby upgradient monitor well
MWB86~1 as background, to the Tank 53 area.

The first round of ground water samples showed the following
from wells installed in the ring drain of Tank 56: no detectable
VOCs or BNA compounds in the water sample from well MW-56W, and no

detectable petroleum hydrocarbons in the water samples from wells
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MW-56E and MW-56W. The second round of sample results for ground
water samples from wells in the ring drain of Tank 56 did not
indicate the presence of volatile organics or base/neutral/ acid
extractable compounds (other than those detected in the field,
trip, and method blanks). The 1levels of questionable VOCs
(methylene chloride and acetone) detected in the samples were also
generally consistent with the VOC results of the background ground
water sample from upgradient monitor well Mw86-1. Samples
collected from wells downgradient of Tank 56 (monitor wells MW-9
and MW-10) showed no significant concentrations of volatile
organics, or base/neutral/acid extractables as compared with
background and the quality control blénks.

Inorganic analyses of the first round ground water samples
showed lead concentrations in the Tank 56 ring drain wells (80.5
prb in MW-56E and 44.5 ppb in MW-56W) at levels slightly elevated
over background (21.6 ppb in MWw86-1). During the second well
sampling round, the detected concentrations of most metals in the
Tank 56 ring drain wells and other downgradient well samples (from
wells Mw-9 and MW-10) were less than' those reported in the
upgradient, backéround ground water sample (MW86-1). Chromium was
detected in one ring drain well sample (15.8 ppb in MW-56E) at a
concentration slightly above the detection limit (10 ppb) at which
chromium was not detected in the background well MW86-1.

The first round of ground water samples from the Tank 53 ring
drain wells (MW-53E and MW-53W) both showed the presence of

petroleum hydrocarbons. Oil was present in both ring drain wells
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during the sampling. Aromatic hydrocarbons, chlorinated
hydrocarbons, and polynuclear aromatic hydrocarbons were also
present in the ground water sample from well MW-53W. Sample MW-53E
showed lead concentrations (115 ppb) elevated over background (21.6
ppb). The sample from well MW-53W was also analyzed for priority
pollutant metals, and several metals were detected at
concentrations considerably elevated over background.

The second round of ground water samples collected from wells
in the ring drain of Tank 53 showed the presence of several
volatile organics and base/neutral/acid extractable compounds. 0il
was still present in both of the ring drain wells during the
sampling; however, insufficient water was present in well MW-53W
for sampling. An oil sample collected from this well had high
concentrations of volatile organic compounds. The ground water
sample from nearby downgradient monitor well MW-7 showed
concentrations of volatile organic compounds and oil and grease,
but only trace concentrations of base/neutral/acid extractable
compounds.

Two additional monitor wells generally downgradient of Tank 53
(MW86-2 and MW86;4) were also sampled. The first round sample
results showed no detectable concentrations of petroleum
hydrocarbons in both wells. Lead was detected at slightly less
than background concentrations (21.6 ppb) in well MW86-4 (20.2
ppb), and was not analyzed for in the sample from well MW86-2
(insufficient water in well). Trace concentrations of several

chlorinated hydrocarbons were detected in the MW86-2 sample in the
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second round; none were detected in the MW86-4 sample.
Base/neutral/ acid extractable compounds and oil and grease were
not detected in the MW86-2 sample in the second round, and were not
analyzed for in the MW86-4 sample (insufficient water volume in
well).

Reported metals concentrations of second round ground water
samples from monitor wells RW-1, MW-7, and MwW86-2 were less than
the concentrations reported in the sample from background well
MW86-1 for nearly all analytes. The one exception was chromium
which was detected in the sample from well MW86-2 at a
concentration (12.4 ppb) slightly above the detection limit

reported for the background sample (10 ppb).

Discussion/Summary

Comparison of analytical results for samples collected as part
of this sampling program to available background soil and ground
water quality information indicates areas near the tanks have been
affected by on-site activities.

Surface soils above the tanks have been affected to some small
degree, based on the results of a limited soil sampling program.
PAH compounds and petroleum hydrocarbons were detected in surface
soil samples, but at low concentrations. It should be noteq that
the surface soil samples were collected from grade to a dep&h of
six inches below grade. Since there may be two or more fe%t of
soil above the tanks, the s0ils below 6 inches and immedi%tely
above the tank may have higher concentrations of oil resid#als.

|
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This is dependant upon how any oil may have been deposited in the
areas (e.g., spills or tank overflow), and upon what natural
processes (e.g., biodegradation) may have occurred to reduce any
contaminant concentrations.

Subsurface soil samples collected from borings (M-9 and M-10)
downgradient of Tank 56 did not show o0il residues. In the absence
of o0il residues, the apparently elevated concentrations of lead and
a few other metals in the soil sample from boring M-9 cannot be
clearly attributed to discharges from Tank 56. Soil sample
analyses results and field observations (i.e., stains and odors)
indicate the presence of oil residues in the RW-1 boring samples.
The RW-1 boring samples were collected from the ring drain located
around Tank 53. Soil samples from boring for nearby downgradient
wells, MW-7 and MW-8, show no significant impacts from the tank or
site activities. This suggests that the area of contaminated soil
beyond the Tank 53 ring drain may be limited. At locations such as
well MW-53W, where product has been observed in the well, some soil
contamination beyond the ring drain should be expected.

Ground water sample results from wells in the vicinity of Tank
56 show no signi%icant indications of contamination. However, in
the vicinity of Tank 53 free product has repeatedly been observed
in the two ring drain monitor wells (MW-53W and MW-53E) and some
dissolved hydrocarbons have been detected in ground water samples
from these wells and other nearby downgradient wells (RW-1 and MW-

7). Other ground water sample results from the Tank 53 area
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indicate that some dissolved hydrocarbons were observed in the

ground water at least as far downgradient as well MWB86-2.

5.2 Comparison to Regulatory Standards

Table 13 provides a summary of ground water sample analytical
results which exceeded developed action levels. No applicable
action levels are available for the soil matrix. Soil cleanup
levels are typically decided by the regulators on a case-by-case
basis, taking into consideration factors such és human health risk,

land use, toxicity, and feasibility of cleanup.

5.3 Risk Assessment

A qualitative health risk assessment was performed by TRC to
determine the potential impacts on human health associated with the
use of Tanks 53 and 56 on Tank Farm 5. The complete risk
assessment report is provided in Appendix D of this report. The
primary objectives of the risk assessment were to examine exposure
pathways and to estimate the potential adverse effects associated
with the contaminants of concern at ihe site under current
conditions. The conclusions of the risk assessment indicated that
while a variety of toxic agents have been found on-site, including
arsenic, lead, mercury, polycyclic aromatic hydrocarbons, and the
pesticides'DDT and DDE, the potential for an adverse effect on

human health is low. This was based on the levels of contaminants

detected and the current uses of the site.
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6.0 REMEDIAL ALTERNATIVES

Revieﬁ of the data from the sampling programs indicates that
surface soil, subsurface soil, and ground water have been impacted
by oil storage and releases af the site. In addition.these
environmental media outside the tanks, o0il and water from within
the tanks will need to be removed and properly handled as part of

any tank closure.

Tank nten

Free product ffom within the tanks could be pumped off and
removed from the site for proper disposal. Water from within the
tanks could be pumped and treated using air stripping technology
and, if  necessary, activated carbon to satisfy discharge
requirements. Any sludges from within the tanks would need to be
collected and stabilized for either off-site disposal or

incineration.

Surface Soil

Surface soi} sample results show the presence of petroleum
hydrocarbons, baée/neutral/acid extractable compounds, and metals.
No significant concentrations of volatile organic compounds were
detected in the one surface soil sample analyzed for these
compounds. Shallow soils show only minor impacts from oil storage
operations. 1If hydrocarbon concentrations increase with depth in
the near-surface soils above the tanks, remediation may be required

for these soils. Remedial measures may include soil vapor
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extraction for volatile compounds, to removal and off-site disposal
of contaminated soils or destruction of heavy hydrocarbons. Under
certain circumstances, asphalt plants may be willing to accept
oil-contaminated soils to be used in the production of asphalt. If
chlorinated hydrocarbons are present, the disposal options may be
limited. Biological destruction may also be useful for either

in-place or accumulated soils.

18] rf i

The subsurface soil sample results indicate the presence of
chlorinated and aromatic hydrocar?ons and heavier polynuclear
aromatic hydrocarbons. As with the surface soil samples,
technology is available to extract and vaporize the volatile
compounds either in-place or upon excavation. The heavier
hydrocarbons, such as the PAHs, would not be amenable to vapor
extraction. If remediation of the PAHs is-required, off-site
disposal or destruction and asphalt plant use could be considered.
In-place or above-ground biological destruction- may also be

feasible.

Ground Water
Ground water sample results indicate the presence of free
hydrocarbon product and ground water contaminated with chlorinated

and aromatic hydrocarbons and polynuclear aromatic hydrocarbons in

the wvicinity of Tank 53. Ground water remediation could include
free product recovery and ground water treatment. Water table
33
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depression could be used to enhance free product recovery by
creating a cone of depression. The ground water could be treated
in the same manner as the tank water, using air stripping
technology and, if necessary, activated carbon to satisfy discharge
requirements.

The highest concentrations of hydrocarbons were observed in
the ring drain well samples, with concentrations in monitor wells
MW-7 and MW86-2 only slightly elevated over action levels. Based
on these results, the area would likely limit the area from which
ground water would need to be recovered would be limited. Pumping
the existing recovery well, RW-1, would depress water levels in the
ring drain and produce some reversal of the natural ground water
gradient near Tank 53.

Metals concentrations are elevated above action levels in
ground water at several locations, including the upgradient
background monitor well 1location. This is aftributed either to
natural ground water conditions (i.e., not related to Tanks 53 and
56 or any other tanks on the site) or to the collection,
preseivation and analysis of unfiltered ground water samples. 1In
either case, metéls concentrations in ground water are probably not
sufficient enough to drive the remedial program or to require

additional ground water treatment.
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TABLE 1
GROUNDWATER ANALYSES FOR VOLATILE ORGANIC COMPOUNDS
soplE tooATio | sk | owsw 1 wmeses | wioew |
SNPLE DATE | 10-22-85 | 11-26-86 | 10-22-85 | 10-26-86 | 10-22-85 | 10-26-86 | 10-22-85 | 10-26-86 |
methylene chloride | 178 w1 Iw  Iw  Iw [ Iw |
trans-l,2-dichloroethylene | 166 .| 1100 | 46 1400 1w W 1w [w |
chlorofora a1 1w 133 Iw 1 | w o 1. lw |
|,2-dichloroethane |21l |w 229  Iw  w | o Iw Iw
I,1,I-trichloroethane | 4400 | 930 | 4400 [3%0  |w | o T w
trichloroethylene | 1400 |80 | 785 |2 1w | w  Im Iw
tetrachlorocthylene 1262 |25 1w 116 Iw | w  Iwm Iw ]
beazene %0 130 115 Iw Iw  Iw  Iwm  Iw
toleene 1w lmo 1w 1w 1w 1w iw  Iw ]
thylbenzene a0 iw Iw 1w | o Im Iw ]
xylenes 1 e 1140 e lw | w1 o
11 gichloroethane | ® 32 Iw 1w 1w I w o Iw Iw
11 dichlocoethylene | W0 |10 w51 w | w o Iw fw |
trichlocofluoronethane | | w | w  (w s | T T
browodichlotomethane | W | 470 [ a5 Iw | w o Iw Iw

Concentrations are reported in parts per billion, (ppb).

ND indicates that trace amounts, below reportable detection limits or no amounts were

found.



TABLE 2

GROUNDWATER.ANALYSES'FOR TOXIC METALS

-y

trrrnna,

r PARMETER M4 SIE M4 S W SeE | m sew
- arsenic 0.0 w.or w.01 <0.01
§ Bariem 0.5 w.s w5 w.5
. Cadoium 0.000 ©.005 0.005 €0.005
L. Cheomium 0.05 .05 0.05 0.05
- Lead 0.5 0.05 0.05 0.05
= Mercury €0.0005 - 0.0014-  _0.001z . 0.0008.
} seleaium w.or w01 0.1 <0.01
. sitver 0.0 w.01 .00 <0.01
é ===================.’=='========="========================================’=
- Concentrations are reported in mg/l

E Samples takean 10-22-85

g




TABLE 3

SAMPLE ANALYSES

R R R T S S R R T R S S T S I I S T N e I N T I T S S S S I N S T e e e e e s e

SAMPLE LOCATION | ERA 86~1 | ERA 86-2 | ERA 86-3D | ERA 86-3S | ERA 86-4 | ERA 86-5 |
SMMPLE DATE | 10-01-86 | 10-01-86 | 10-06-86 | 10-01-86 | 10-01-86 | 12-06-86 |
wethylene chloride | M0 w0 Wl T Tw
tans-1,2-dichloroethylene | WD |3 126 11 Iw 1w ]
chloroforn w1 w15 T w0
IﬁEISZZ;I;Z;;Z;;;;"'“"""’I”BS""”"I’&B'“"""I’IQ"""‘”'?";5“""""'?'&5"“f7“'1‘&5‘"""'"I
I,1,1-teichloroethane | W0 s 101 15 1w I
trichloroethylene w0 11 L3 12 1w - w1
e
benzene 1w dw  dwm . w o wm
toluene I w 1w 2 T w w T
ethylbenzene (w0 w13 I o wm
wlees  lw Iw s w wm dw ]
L1 dichloroethane I N0 T2 1z a4 Tw o Twm T
trichlorofluoromethane | N0 1w 11 1w T T

Concentrations are reported in parts per billion, (ppb).

-

ND indicates that trace amounts, below reportable detection limits or no amounts were found.
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R S — R R R 1
s 1 0 D s
g ] .2 T
it 2 Sammer ) S
s | p——130"-35" ¢ 2 C3 60
.:4 . 1
J 1% -
1
:} 1 35°
$ ——f— Bottom of Boring 35° N
& S - Installeg Observation
: Well at 35
.t
: 20" of 1%" sch. 80 Screen }—
— 17" of 1%" sch. 80 Soligd S N
3 LT " - | One Bag of Ottawa Sand T
. % Pail of Bentonite Balls (—d—
. " | One 3''xg? Guarg Pipe —
One Bag of Cement e N
S Grouted Hole 0! to 15!
S Pressure Tested Hole _
:}\sﬁN —— 3 Tests in Hole .
GROUND SuRFacE: 1o 15 usep HW "CASING:  TRgn NV to 20 then Lored —— ‘
Sompie Type Propertions Useg l-:Othtxjo"r "
—— YFE 10 h LB  follon 2 OD. Scmpler SUMNMLRY-
D:Dry C:Ccred Wi Ngshag troce 01016, Cohesionless Dcns.ly Cechesive COnsistency Eorth By §0‘
UP:Uncislu'bed Fisien Sttle 101020%, 0-10 , Loose - 0-4 Sofy 30 + Kerg Rock Coring 15
TP:Test py Azluger ViVone Tesy some 2010359 ;g:;g ""% Oense 4-8 M/Sngy Semples
A = s . - en - .
Ei, UT-Undxslutbed Thinwoll ong 351050, i S0+ Very Desr:se lg'lBSO V-i’lli’(’f . HOLE KNOW 86-
TOWN rigsy = 1AST rtov, X
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7

pren
[

oo
s staze

)

[ TRy an wvd

. TOWKN 21138 o 1aST 120V,

. L
., suwiL) DRILLING coO., INC. e ‘
s 100 WATER STREET EAST PROVIDENCE, R. I . T
yo _Goldberg~Zoino & Assoc.,, Inc. ADORES§ Providence, R,I, Hosﬁho.
PROJECT NAME USN Fuel Stcrage Area lLOCATlON Middletwn, R.I. LINE & ST.A'
REPCRT SENT TO above PROJ.NO. ' OFFsET
1 -
SAMPLES SENT TO ; OUR JOBNO. . 87-185 SURF. ELEV.
Dot Tim
M W / T ) ] [ - -
?ROUND WATER OBSERVATICNS CASING .SAMPLER CORE BAR. START ) 9/22/86
o3 ofter Hours Type HW =-NW __NVD COMPLETE 97237858
' el 4't 3" TOTAL MRS,
S12¢1.0. 3007 . BORING FOREMAN _D. Green
Al ofter— . Hours Hoemmer Wi, BIT INSPECTOR
Hommer Foll 24" Dia. |sous encR
LOCATION OF BORING: Edge of Fuel Tank
Cosing Scmple Type Blows per & Moisture 1o, SOIL IDENTIFICATION . SAn
= Blows Depths of on Sompler Densit Remerks include color, grodotion, Type of
a y Chonge soil ele. Rock-color,1ype, concilion, herd-
W per From~ To Bomplel from To or e ! :
W foah pt 0-6)7 6121 1278 |consist. Elev. ness, Driiing time | secms cad alc, No. { Pt
Brown Sand & Gravel
(Fill)
9’ -
Brown to Black Glacial Till
21 l6n
24)_29i c Gray SCHIST, very T1 160
weathered
29"
TR CL jou
- 29 -34 ¢ Dark Gray SHALE
weathered
34!
[ t
23739 < Gray SCHIST & Quartz C3 160
very weathereg _—
397-447 C 4 oV
447 -497 C Ccy 160
49’
Bottom of Boring 49'
2 [ells
Installed lObsekvation Installed Observation
Well at 49! Well at 33!
10" or T%'| Schl 4U|Scredn : - 20" of 1%" Sch. 40 Screen
q ! .
407 of 17" Schl 40|Solid 15" of 1%' Sch. 40 Solid
One Bag of Otthawa $ang 3 Bags of Ottawa Sand
% Pail of [Bentbnitk Balls % Pail of Bentonite Balls
One 5'x4" Guard Pipe
Cne Bag of Cerent
Pressure Testpd Hole ~-14 Tests -
GROUND SURFACE TO __ 2% usEo __ M4 “CasiNG:  Then  NW o 247 Then CoTed
Somple Type Proportions Used 1401 Wi x Bof'fcn on 2 0D, Semgpler SULI ARY
D: Dry C:Cered WzNoshad feoce O;°|OC/° Cohesionless D€n5")¥ Cchesive COhsis!!n(y Eorih Bz_t.r.; _;
UP: Ungisturbed Fiston e 101020% 0'23 Loose 0-4  Soft 30 + Herd| Fock Coring _¢
TPzTest P A:luger V:Vene Tes! some  20!035% ;%:‘;g Mcg;i::” 4-8 JA/stitt \ Somples
UT:Undistuited Thinwoll €ng 35:050‘%‘ 30+ Very Dense 815 Shst HOLE NOMW ¢

1530 V-Suft



—

2524

oy

Corey

SHEET___ 1
s GUILD DRILLING co., INnG, pare ‘
100 WATIR STREET EAST PROVIDENCE, R. I - ! e
i idence T T PEwND, W 86-
1o ___Goldberg-zoino & Assoc,, Tne, |200REss _ Providence, R.I, “luneasta
PROJECT NAME %\\B\___UVN Fuel Storage Area locarion _H1ddletoun, R.T, " lorFser .
REPORT SENT 70 abﬁve - PROJ. No.w\-
SAMPLES SENT TO.___ OUR Jo8 No, 87~ - |SURFELEV.
Dety Tim
CROUND WATER OBSERVATICNS casy AN R CORE BAR. o
25 .51 16 . SING s FLE START 2/17/86
ML ofter Hours . Type HW =N/ v _RVD compLeTe 9718786
. 4" 3n TOTAL KRS,
S1ze L0, 3007 @ T—— @ — BORING FOREMAN _D. Greéen
At olter—___Hours Hemmer W, L —_————— BIT INSPECTOR
: Hommer Fon 2\4_ \ E‘L SOILS ENGR,
LOCATION OF BORING: _
'\\\% F——
< | Cosirg Scmpie Type Blews per g™ Moisture |_, . SOIL IDENTIFICATION . Sap
Somoler . ~iioio R ks | lud lor gredot; T f =
E Biows Depins of €N Somple; Densny Chenge .glrvsrfr sRkau e'co’o,o ccod}qn, r);pedo
o] per OF T so etc. Roc -Coler, type, con hon, herd-  f——
o f:c:: From. To S?mpéxo'_re“ 6127 5= OIZ-SB Conosrist Elev. ness, Drilling time, seoms ond eic. . No. !:e
—_— ] . - . > - \\‘
f— Brown Sang & Gravel —
] St |1
A Black to Brown Glacial TIppf—f—
11'
] —
Min/Ft I
N 19'-24" C 1 Cray Graphitic Syarg C1160
_ % very weathereg |
% [
1
| 247279 o] 1 CZ]5U
e R R e s e .
S —t ;
——f 1| 2 ,
\“m C ] x C380"
Z ‘
— —
S— N
S—— N
. . 1 34?
[ —— D A e A ; S
Bottom of Boring 34
- 1
- T Installeg Observation ——-——
Hell at 34 ——
20" of 1%" sch. 80 Screen
. 16" of 14" sch. g0 Solig |
A One Bag of 0Ottawa Sand
S ] ¥ Pail of Bentonite Balls
— — | One 3'x5' guarg Pipe
: e One Bag of Cement N
Grouted Hole |
-———-——-——-—_—~—————-——--—~_____ Pressure Tested Hole I
— ] 2 Tests S
_ 1 B
GROUND SuRfaCE To____ 9 USED __ W "Casing. THEN NW to 197 then
Somple Tyge

D: Ory C: Cored W= Woshed

Proportions Useo

SO WIEL 2 30"y °n 270 0. Somprer

"oce  01010%, | Cohesicnless Densiny | Conesive Consistency
UP: Ungisturted fision Wile 1010209, 0-10 ,Loose Q8 St 30+ kerg
TPz Test Py Atduger Vivone Tert s0me  201035%, ;ggg r”e‘é‘cgz:” 4-8 M/Er.’!{
UT:Unoisturt e Thim o P9 351050% | 2530y, Oense BN v
CTOMWM xrss L gay, riov, '

|

SUMM LR Y-
Eorth Berirg T

Rock Coring _1.
Scrzles

HO."*'

8 .

HCOLE
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S el

At I} ALK

- 1
Hing vy O, 1L, SHEET___ 1 ¢
D 100 WATER sTRegr EAST PROVIDENCE, R 1. . bare T
To Goldberg-Zoino & Assoc., Inc. ADDRESS Providence, R,I. ' HOLENO'————~—4
N : IN .
PROVECT NAME ___USN Fuel Storage Aren LocaTion ___Middletown, R.T | ;"FES:TS“‘
REPORT SENT TO “____jﬂzgxsm_____._____.___—_. PROJ.NOu-————————-———~———————— SURF € I
"o , - . ELEY.
SAMPLESSENTTO_____-___________—___~__~___ OURJOENO._~al_l§i—_-——-———__. D' ~—:T—
— Ofe me
CROUND wATER OBSERVATIONS - .
2 o CASING SAMPLER  CORE BAR. START - 9/18/8%
At 4D olter 20T oy, s Type L{\'{-N\j NVD COMPLETE 9/19/86
: o 3 TOTAL KRS,
Sizel D. —
- reen
A ofter—__ Hours Hemmer wy 300~ @ ———— \BIT ig»:gmco_rggesww -D- Green
Hommer Fol| . \EZ — _Dia. 1 5" ENGR.

L Z o -2 S
| __LOCATION OF BCRING: —_—
. Ax) . \
+ | Cosing Scmple Blows per 6 Moisture Strol SOIL IDENTIFICATION SAMp
I Blows | . Deping ©n Sompler Density Croo Remorks incluce co!or,grodmion,‘rype of
w per _ Fro: T honge soil elc, Rock-color, type condition, horg- 0.
< m— . - - - - - -
— I R SN R Brown Sang g Gravel —
'—'\——‘\\_‘ \\.\\ —— _‘ —
" Brown to-Black Glacial T7117 _
____-—\\.\\\ \\“\
: S N R ]
Min/Ft T
rNin
S — =/t . A ]
16°-21 c 1 Gray SCHIST with Quaresg CI B0
.‘-_“ —Nﬁ
1 Seams, Very weathereqd &
1 broken ' _ |
] % (@ 18" - 1pst water) |
- 1 TZ[8uT
l \-\[
' 1 24°
-\\—.\ .
1 Gray SCHIST & Shala
SE——— Y -
— Lo 26" | very Deathereg .
Very Weathered Rock ——r
S (Ran'Button‘Blt from 1
: 26" to 30 ) B
“—\I\\ \\30 = : v e —i—
e Bottom of Boring 30 |
‘\\\“——-\'\. . . : ————
\-\‘___\\_\\ Installeg Observation |
‘_-_ﬁ Well ar 26! S
) “‘\\\j 20! of 1%" sch. 80 Screen |—d |
— 8" of 13n Sch. 80 So1iyg ——
D 2 Bags of Ottawa Sang —
% Pail of Bentonite Ballsg —
One 3''x5° Guard Pipe 1
. One Bag of Cement S
. g L -
_ “ | Try to Pressure Test Hole |
—— but rock kept falling back
1 in hole. Didn't want to -
lose Packer, _
GROUND SURFACE 710 —_— USED "CASING: THEN NY to then Core
A . M‘\\
Sompre Type Proportions Used 1501wy, 30 folton 2 OD. Sempler SLMI AR Y-
Ory C:Coreg W2 Nograg ltoce O’oIO°/o Cohesiontess Dtnsi’y Cchesive Consis!:ncy . Ecrth Berry L -
P:Ungisturpeq Fision little 'C1020%, 0-10 . Loose 0-4  son 30 + Heia| Rock Corirg' _10
Pz Tess Py AzAuger Vivane Test some 2010359, ;828 P-.ecé.chnse 365 M/Si.l{! Scmpley — U
T . . - nNie | 113
T=Undisturteg Thinwon eng 3516509, I 30+ Very Denge 15-30 v-ss;';u [ HOLE KoW S6-
TOWHN rarss tast now. T




i G SO
GOLDELRG-ZONO B ASSOCIATES, PROJECT REPORT DOF BORING nio 2200
e iy SLA =
255 SOUTH MAIN 5T, FROVIDENCE , RHOL.. .3LAND VB Tank Farm Study CFILE Mo _C-%327
GEOTECHNICAL/CEOHYDROLOGICAL CONSULTANTS| Middletovn, RI - CHKD. EY———ﬂE
: \
ZDRING Lo, Esst Cc2st Drilling, inc. BORING LOCATION Sast Ferireter, Tanx 13
FOREIMLN 331l Kernrecy GROUND SURFACE ELEVATION . Lty
GZA ENGINTER _hike iherril) DLIE ST&RT._20/16/85 ST RAZILAL
SAMPLER: UKLESS OTHERWISE MOTED, SLVPLER CONSISTS OF 4 2° SPLIT SFODN DAIVEN USIIG & GROULDWATER T
J6CID HAMVER FLLLING 30in, patE | TwE d i) ELT
CASING: VHLESS OTHERWISE HOVED,CASING DRIVEN USING 3ODIb MIZMMER F2LLING 24 in. IN/36/8911:001 28 35 | 0
CASING SI2E: OTHER: HS Avcer
z Jo= SAMPLE P ; ]
Nl ER e T e - SAMPLE DESCRIPTION 3 STRATUM DISCRIPTIC
8~ |g 2| we l“% i) sLowsse Borrister CLASSIFICATION ¥ | g
3 24/13] 0-2 4-7-9-11 1} Fkediunm dense browm medium to fine saup,| }. <lppm lcose, ver
little + cosrse to fine Gravel, little locse ond
I S$ilt. FILL Medivm geny
Fill:
. €ilty rmedin
fine S2ND
y - 5 Irscrented
¢ 2 24738} 3~7 6-5-7-6 2) Medium dense, brown and grey medfunm to 1lppm
§ fine 4+ SAND, some Silt, little coarse %o
.
fine grey Shaly Gravel Moist FILL
’ 4
I3 ‘
id
10
s 3 24712 1C-12 2-2-3-3 3} Lcose, brown, medium to fine + SAND, 40 pem
Some Silt, trace fire Gravel : moist s
: organic solvent odor.
r
3 s
H 24732 13-17 3-2-9-5 4) Medium cense to loose, brown, medium 50 prm
to fine SAND, little 4 Silt, trace fine
?“ Gravel, roist to wet; diesel fue) ador
FlLL
i 20 »
{ 5 24/% 2U-22 2-1-2-3 5) Very loose, brown, medivmto fine SAND, 30 pen
- some Silt, trace ccarse to {ine shaley
Gravel ; moist to wet : FILL
25 v
2 & 24/8 j28-27 2~7-2-5 §1 rcdium demse, hrowvn & crey mediumts ¢ rpn
; fine 4 SAND & SILT, little - shaley coarce
= =1 to fine Grevel : moist to wet : slight
L plasticity : s)light oder. FILL
h
.
30
3 24/ 30-32 2-2-4-5 7) lecose, brown Silt, some mediuvm to fine
SALD, trace shaley Gravel, moist to wes
FlLL 7 oy
38
GRANULAR SOILS | CORESIVE 50ILS REMARKS: . ‘
BLOWS/FT. DENSITY | BLOwS/F'T, DENSITY Y Ekn el rhotdichization detector was used to screen faroles for
0-4 v, LOOSE] <2 ¥, SCFT volatile organic corpounds.
T 2-4 SOFY : : Shvey : : .
B 4-10 o 2) Ertient air ENu'monitering recorded O teo 0.2 Epin.
g LOSE s M STIFF s !
o 10-30 M.DENSE [ g .o SHIFF
30-50 DENSE 5.0 V. STIFF
250 V. CERSE | 220 HARD _
NWOTES: NTHE STRETIFLATION LINES REPRESENT THE 27PACKIMLTE BOUNSARY BLIWELN SOWTNFLS, TRLNINIONS WY £E GRLO 2L
2)m23ER LE\'[L;_E.’-D;NGSTHLVC BECH ADE 1 TrE DRILL »-o-£s1r-€ IMES END UVDER CONEITICS TIATED O
ol S, FLUCTUATICNS 14 TR . £ GROUNEWIILR MY O " She LETEE T s 1y - o TC
;’:gsszﬂr";:?s%:m 7 L‘rns Theg ké:‘sm(cukzs.\x? \E(:Gs vi’:[ CCVR DUE TO DTILR FALTOSS Tray l ECRING Hie

]
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T REPORT OF BORING o ____ -
GOLDSERG-ZOINO 8 ASSOCIATES, . FROJELT CSMEET.__ ¢ COF_=
255 SOUTH MAIN ST, FROVIDENCE | RRODE ISLAND USH Jank Farm Study FILE Nop C-5827
GEOTECHNICAL/GEOHYDROLOGICAL CONSULTANTS| —_*iedletoun. ny . BY‘—'—73
by -
2= AMPLE 3 ' '
EE sz’{ PEN Sp;ﬂﬂ - SAMPLE DESCRIPTION STRATUA DESCRIPT
B3| we. ki Zecl Er) BLOwS/6 Purmister CLASSIFICLTION ¥
35 ‘B le/9 35.5-37 2-1-2 ) B) Very lcose, crey mediuvm to {ine Sianup, 3. 1500 pem Very lcose, re
trace 4 Silt, changino to crey firne Sard, : to fire SARDYF
seme Silt, lfttle - finc shaley Gravel: wergs. Perireter drais
oily: FiLL
AD SO PPM e, . Vewemaes
S . 7/7 ] 40-30.7 | 18-50/2" 9) > P 0.5

Dense Brown coarse to medium SAND, tracd EMAL

S11t, changing ro fire SaND ¢ SILT, changing Sering Terminated av 40.
to grey, very soft, weathered shale at L0.5

REMARKS: 3.

4.
5.

Tool recovery - A rods wet to 28°' depth with oil sheen and trace b

Jack/brewn fvel product 21 tep
Elv effscals on 0-20 & D-200 ppm.

v [

Cbservation well installed consisting of 1.5-5hch ID sictied PVC screen (0.01
from 4.5 - 32.5 ft: Ottawa sand from 4- to 39
suvrfzce sea2l.

- irch slet siie)
-5 ft; Bentonite seal: steel gurard cesing 2nd cencr

™

JB’DRJNG No. I52




e I
RT CF BORING No __T157
GOLDEERG-ZOIND 8 ASSOCIATES,..(C. PROJECT REPO lS(DHEET 6 o
|24 ROWVI J T e e e
255 SOUTH MAIN ST, FROVIDENCE , RHODE 1SLANRD USH Tank Ferm Study FILE Mo _ C-5527
GEOTECHNICAL/GECHYDROLOGICAL CONSULTANTS|. Fiddlctovn, &3 CHXD. BY
BORING Co. Iast Ccest Drilling Inc. BORING LOCATION 25 ¥ cf scv2ve. 63°- nt'f center Y
FOREMAN 2id) Yepnedy GROUND SURFACE ELEVATION Laium
G2 A ENGINEER vichael Sherrild DATE STARY_10/)6/B5 DATE EnD _1R/14/RS
- CEQLIDWLIER = I00GS
S 5SS OTHERWISE MOTED, SAWMPLER CONSISYS OF & 27 SPLIT SPOON DUIVEN USING & Ly pond kA k- R,
: R o stn Tom S0 " BEVE TVWE | TURS ) ennna
; CASING: UNLESS OTFERWISE NOVED,CASHIG DRIVEN USNG 3001b. HLMILLR FALLING 24 in. 30726 3ten | 25 :0 [¢]
’ CASHG SIZE: OTHER: HS 2Aucer 5
z o=z SAMPLE
873 3] W “% (1) BLOWS/6 Durmister CLASSIFICATION B | vy
Y (23717 0-2 +~5-15-15% 1} Loose fine SAND ¢ SILT, topscil to 0.5 1.8 lecse Fil):
to Brown, medium {fine 4+ SANED, some - S5§lt, P Grzvelly mediu
- — little coarse to [ine shaley Gravel, FILL 2. fine S1MD to
. wedium to {ire
CILT with shale
- rragrents
¢ 5
1. 2 _J23/34 $=2 11~4~5-5 2) Leose, brown & grey medium to fine + (1
E..;- . SAND, some shaley Gravel to coarse Sand, FEm
- little ~ Silt; moist ; odor; FILL
10
3 [24/35 10-12 14-4-3-3 3) Loose, brown medium to fine 4 SAUD, 4
little + coarse to fine Shaley Gravel, ol
little + Silt; fuel on spoon, oder.
B
{ 13
4 24/8 1 15-17 2-2-3-3 4] Very loose, to loosc, brovwn mesium to %2
fine SAND & SILT, little Shaley Gravel rom
4 odor: roist.
= 20
o S j24/11 ] 20-22 6-3-5-2 5} Loose, brown & gray fine SiuD L SILT, 0.8
k- b little shaley Gravel: moist; slight odor. Fom
S
25 S
B ] 247193  25-27 2~3-2-3 6) Loose, brown,medium to fine SAUD & 3 2.8 prm
; SILT, little grey shaley Gravel, moist to
—= wet: slight odor.
it 30
2_j18/6 30.5~-232 3-3-3 7) Loose, brown fine SAND, scme Silt, &
little ghaley Gravel: wex; ofly sheen & Fpm
% odor. Prown fus=l staining,
3s 8
GR;‘"ULLR SOLS | COKESIVE SOILS REMARKS: 1) »an niv phetoionization detector was used to ecreen sarples fer
o BLOWS/FT _OCNSITY| BLOWS/FY.  LARSTY velastile organic compound content Asbient air readincs varied f
O-4 v LOoSE| < 2 V. SOFT 0 to 0.2 ppm. : .
A 4-10 LODSE 2.« SOFY 2) Priller reoports odor in suvger return frem 0-5 ft.
| -8 . STIFF 3) A-rods vet a% 25 ft when viled to szrple S5-7 2% 20 ft.
i0-30 M.ptws: -1 — AR P
30-20 DENSE li5.30 V. STHF
25D V. DEREE [ 220 HLRD

BROTES: IHE STRATIFALTICN LINES RIPRESENT TWE LEPROXIVLIE BONGLRY BETWEEN SO TYELS, TRLSTIONS waY € GRAGUSL
SIWITER LEVIL RTZDIIGS HZvE BLEN e E i THE OFLL HOLES

AT YIMES 20,0 UnCER COvDT1er:§ S12TLD ON
IRE BORMG LOGS. FLUCTULTIONS IN THE LEVEL OF GROUYOWE t
IRDSE FRETENT LT THE TIWE VL LSUREWENTS WERE WADE

IR MY OZCUR Duf 10 OTRLA Fl1095 Thid ‘ EQP.”JG No _ T8:w

3 Ceee e . BT —
%
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33,
GOL DEERG-ZOINO B ASSOCIATES, ...

e TSI
JECT REPORT OF BORING No. -
PROJECT CHEET. 2 oF 3
255 SOUTH MAIN ST, PROVIDENCE , RHODE 1SLAND USN Tank Farm Study FILE No C-5827
Ay * 0w MK . Y
GEOTECHNICAL /GEOHYDROLOGICAL CONSULTANTS| __tiddletoun, 3 CHxD. B
Q- &
R st AlPLE _ SAMPLE DESCRIPTION % STRATUM DESCRIPT)
g =13 3| e 1’:5'-)/';:5,(; {1} BLOWS/6 Surmister CLASSIFICATION g
as 8 21/9 35-26.8°| 9-19-20/0" | B} Medium dence, browm & ¢TCYy toarre to 4. )\6 FPM CCMFSE TO FIUE
-1/8" fine SAND, 1ittle - coarse Gravel, trace : Frry
Silt : 3.8
- Boring Terminated
20

RE’v'.ARKSt '}
S}

Sa2mple spoon free fa11 from 26 to 26.8 ft. Prebedbly penctrated drain rige.

Observaticn well installed consisting of 1.S-inch ID sictted PVC screen (0.01-inch slet sizel
from 5 f:. to 35 fr; Ortava sand frem 3.5 ft, to 315 ¢¢. Bentonite seal 3- to 3.5 ft: steel guard
casirg 2nd concrete surface seal.

jr.o;a::e No T8I




EY
- 8 THER
GOL DEERG-ZOING 8 ASSOCIATES. IN PROJECT REPORT CF BORIG o 1287
. SKEET CF
255 SOUTH MAIN ST, PROVIDENCE | RHODE 1SLAND USH Tonk Farm Study FILE No € Teis
GEOTECHNICAL /GEOHYDROLDGICAL CONSULTANTS | Hiééictiomn, I CHxpD.BY_
BORING Co. East Ccast Drilling BORING LOEATION East perireter, Tank %6
FOREMAN Bill Xennecy GROUND SURFACE ELEVATION _ Catum
G244 ENGINEER _ Michsel Sherpill DATE START__30/15/85 DATE END 10718 /RS
SAMPLER: URLESS OVHERAISE HOTED, SAPPLLR CONSISTS OF & 27 SPLIT SFOON DRIVEN USING A OV E .,,Ss[)UT.JAE.‘::JT Eﬁs.; :;E-l.';gs‘z 2710
1201 KZMMER F2LLING 30 in. A3 L] o8
CasSmG: UNLESS OTHERWISE KOTED,CALSIIG DRIVEN USHIG BOOIb, KLMWER FALLING 24 in. 10/15 1120 Rs-251] 25 0
CASING SI2E: OTHER: HS hucer 5
T joo SAMPLE N
e e T R - _SAMPLE DESCRIPTIO §| STRaTUM DESCRIPTIC
8%|g 2| ~e u% () BLOws/6 Burmister CL&SSIFICATION ¥
1 24/18 1 D0-2 3-6-5-4 1} Dark brewn fine SAKD, scwe Silt, tracefl.{ 7.8 Fedizn dense
roots -~ topsoil: Change at 0.5 ft. to: ppm to
: Brown, medium to fine ¢ SAND, little fine Jeose T,
{ shaley Gravel, l3ittle Silt
. Silty medium ¢
fire Sh%D
s to
§XNDY SILT
5 2 24/14 ] 5-7 5-8-8~8 2) VFedium dense, orey fine €MD &L coarsd 0.2 ith
to fine shaley Gravel, little + Silt FEm Shale Fraoments
10
3 24/14 | 10-12 10-7-11-10 3} Mecium dense, grey Silt, 2nd fine 0.6
. ’ Shaley Gravel, little medium to fine Sangd; o]
- moist: FILL
v
P s
4 24/8 15-17 2-3-4-4 4) Loose, greyfine SAND, some - Silt, XD
?ﬁ little fine Shaley Gravel:moist:FILL
e
i'..' 26
o S 24/1QF 20-22 1-7-6-6 5) Pecjum dense, orey and brewn fine SAED 0.6
& SILT, little - {ine Shaley Gravel, moiss potet
H . .
2
ey 25 -
A3 24/1Y 25-27 $-2-3-2 €) Loose, grey fine SAND, sore 3ilt, 7.2
- little - fine Shaley Cravel; roist to vet, PED
2 ~
¥
304
- ? 24/1Q 30-232 3-2-3~-3 7) lLoose., brown to orey medium to fine 9.8
3 SALD, little Silt;to fine SAND, some + Eom
2 Silt, trace fine Gravel: trace redium
Sand; wet. :
GRANULLR SOLS | COHESIVE SCILS REMARKS:
BLOWS/F T OENSITY | BLOWS/F T, DENSITY] 5: . &n NNy photoionirztion detector was used to screcn serples for
TSOFT | . i i L vné content.
0-4 V. LOOSE| < <. V. SOFT volatile oreca2nic n?ﬁpc n N
2-4 SOFT 2. Water encountercd im 7S~ te 3M-4y, 3~-~e - Spoon sormnlie Mol 6
-0 LOoSE 4.8 W STIFF irdicared siver Mo 29 1
0-30 M. DENSE £-15 STIFF
’ 30-50 DEKSE {15.39 V., STIrF
% >50 V. DENSE | 520 HERD . e
WOTES: HTRE STRLAIFLLTION LINES REFRESENT THE LEOrmETE BIMNCLRY BETWEE S SO TYFES, 1RLNSMIDNS way BE CRAZULL
DALTER LEVEL REZDIGS hEVE BEEN MASE 17 1ME DR HO_ES &L TNES L3 Lror ; ;
;»-E Efong LOCS FLutToe 3 € DRILL O ULWLER CONDITIDNS SIZVED O

BCRIIG 1o __TEE

TICHS 1N THE LEVEL OF GROUNCHLZIER B2Y DICLS poF = R P ShL
@ L IROYE FRESENT &Y TRE TIWE u{Lsua(v(rnsanzg wect CLR DUE 70 OTHIRA FACICRS T he
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WGho 70
* | GOLUBERG-ZOINDG & ASSOCIATES, FROJECT REPORT OF BOF? oo
255 SOUTH MAIN ST, PROVIDENCE | RHODE ISLAND

SHEET_ ¢ OF ___
USH Tank Farm Study FILE No __¢g-*:27
GEOTECHNICAL/GEOHYDROLOGICAL CONSULTANTS rideletown. RI CHrD. BY
2 - AWPLE | i
EEE ST e - SAMPLE DESCRIPTION STRATUM DESCRIPT
8|3 3] Me ""Ktc Tt BLOWS /6 Burmister CLASSIFICLZYION v
35 8 18/6 135.5-37 3-4-5 8) Loocse, brown and grey medium to fine + 24
P SKKD, and SILT, little fine shaley Gravel; FED se.
: —_— wet;FILL 3. = 3
: ; Sandy GRAVEL FilLL P
8 123/31137.5-32.5/15-14-31-5| 9) Dense brown cossse to {ine GRAVEL, 3::5: ! erd
little fine Sand, trace Silt 33
FEm
s0 8 39.8 f¢

Borehole Terrirated

rxees

E"f. N ;R

MARKS: n

Observaticn well instal)led consisting of 1.5 inch ID slotted PVC screen (0.03 inch sles tire) from
8.5 ft. to 28.5 f¢. depths: Ottowva sand from 3 ft. to 3B.5 ft: Bentonite seal frem 2.5« to 3 ft: st
guard casing and concrete surface seal.
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TFT8E PRESENT AT THE Thvl b

R ASURENESNIS WERE WLDT G

EvEL OF GROUNLwL]

LR M2y OLCLR DUE 10 CIHER FZLTOSS Than
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REPORT OF BORING No -
cvrscnurLUINO B ASSOCIATES, . FROJECT EPORT OF BORY o
255 SOUTH MAIN ST, FROVIDENCE , RHODE ISLAND USH Tank Farm Stedy FILE No C-5%27
GEO'TECHP‘UCAL/GEOHYDROL.OGICAL CONSULTANTS Xiddletown, R} CHKD BY
BORING Co.i__ Last Coast Drildling Inc. BORING LOCATIDN ¥eSt Terireter of Tank $6
FOREMAN Bill Yennedy GROUND SURFCE ELEVATION CATUtd __
GZA ENGINEER Michzel Sherrill DATE STARY_JO/1S/ES DATE £nD ___10/15/85
- - - WO FELCY
SAMPLER: UNLESS OTLAwISE NOTED, SAMPLER CONSISTS OF A 27 SPLIT SFOON DRIVEN USHG A E “E‘EOU;‘D,\,M Eﬁ,\, T gugftzn
KO KIMMER FALLING 30in, ° 2 i
CASING: UNLESS OTHLAWISE NOTED,CASING DRIVEN USHIG 3001 MAIIMER FLLLING 24 in. 10/15% 1400 1 26 25 [¢]
CASING SRZE: OTHER: HS Avoer %
z joo AMPLE ! -
:—S é}s PEN. SDEPTK - SAMPLE DESCRIPT‘ON i - STRATUM DESCRIPT
843 3] o hmgt| Sn BLOWS/E Burmister CLLSSIFICLTION B
) 24711 ©-2 6-7-10~9 1) Medium dense, browvn medium to fine 1. 172.8
SAND, some coarse to fine shaley Gravel, PEM
little Silt; dry:FiLL 2.
’ Lcese
° and
medium dense
5 . Eilty SAND
2 J24/14 &7 5-6-5-6 2) Medium dense brown and grey, fine SAUD, 13.8 2nd shaley
some + Silt, little cozrse to fine shaley PP Grazwvel
Gravel, moist. FILL FirL
10
3 | 24730 10-12 3~2-3~-6 3) Lloose, grey medium to fine 4 SAKD, and 17.2
SILT, little coarse to fine shaley Gravel, Fem
moist  FILL '
15
4 24/123 1%-17 2-9-3-5 4) Lloose, orey coarse to fine Shaley 2.2
GRAVEL, little + medivm to fine 5AND, Eom
little Silt; moist. FiILL
20
5 18/15 295.8-22 9-4-5 5) Llocse, brown and crey medium to fine 2.2
SAND, little + Silt, trace fire Gravel, FE™
moist FILL
25 . -
. & 24/1X 2%8-27 3-3~14-113 6) Medium donse, trown mediuvm to {ine 3 1D
SARD, secre Silt, little - grey cearse to
- fine shaley Gravel: moist to vet FILL
30 -
? J8/8B | 30-31.5% 5-6-~6 7} Mecdiunm densc, brovn mediuva to {ine "D
SAND, some ¢ Silt, little o grey coarse 0
to fine shaley Gravel: wet. FILL .
3T
€
GRANULAR SOLS CORESIVE SOILS REMARKS: 1} located boring 1l ft. west of stake
&OWS/FT. DENSITY | BILOWE/FT. DENSITY] .
lo-a V. LOOSE] < 2 V. SSF T 2) »n HPu photosonization cetector was used to screen soil
: 2-a SOFT samples for volatile orgenic compeounds.
4-10 Locse c-B M STIFF 3) Wet somple tip cf recovery 5-6 26. ft.
0-30 M.DENSE | g (0 STFF 4) T-o feet of raverial in augers when s2pple $5-8 avr 25 {r. attercu:
30-50 DENSE §15.30 v S1rF ¥ill vash out and atterpt sample.
350 v DENSE [ >30 HARD
ROTES: MIME STRIIFKATION LINES REPELLENT THE L5ERORIMLIE BOLCARY BLIWLLH LD YYRES, VRL1SITIONS MLY BE GRLLULL
YALILR LEVIL READINGS MAVE BLEN 82200 19 Yhg DRILL 1D ES AT TIWES 250 ULLLR CLALITICHS $ST2T(D O
TRE BOAING LOGS, FLUCTULIINNS 1N TRE v

BCRING No.
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REPORT OF BORING o _ 2°%
VUL LEERG-ZOINO 8 ASSOCIATES, In PROJECT el ©
255 SOUTH MAIN ST, FROVIDENCE , RHODE 1SLAND USH Tark Fhrm Study FILE Mo C-5%27
GEOTECHNICAL/GEOHYDROLOGICAL CONSULTANTS »i¢dletewn, P3 CHxD. BY
= = SAWPLE 3 .
zolgs s anEL - SAMPLE DESCRIPTION STRATUM DESCRIP
E=|8 3] We. kin), %¢ ¢ (1 BLOWS/§ Purmister CLASSITICAYION &
EH] Al 24230 38237 _133-11=12- ®) rModicm denso grey coarse to fine SAND, 1D Coaree to {S
little Silt change to veathered thale at 5. Fity
36.5 {¢t., ____Shajle
" Borehole terminatecd a
\
v 1.
REMLRKS: 51 Observaticn well installed censisting of 1.5-inch 3D slotted FVC screen ID.C) inch sdct size)
{rom 5- to 35-ft.: Ottewa sand frem 4.5- to 35-ft: Zentcnite seal frcm 3.5- to 4.5 {z: scecl
cverd casing and concrete surface scal.

[EC’%H"G No.
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APPENDIX C

TEST BORING LOGS AND WELL CONSTRUCTION DIAGRAMS




BORING NOC.:

ana_

NG BR=7 CONTRACTOR: fasel.] DATE STARTED: 9/11/90
PROJECT NO.:  6760-NB1 DRILLERS: QUINN/SCOTT DATE COMPLETED: 9/11/90
PROJECT: U.S8. NAVY-NETC TRC INSPECTOR: SKITH WATER TABLE LYVEL: 33.8 FT
LOCATION: NEWPORT, RI DRILLING METHOD: 6-1/4% HOLLOW STEM AUGERS LOCATION: N 163,836.034
SITE: 13-TANK FARM FIVE GROUND BLEVATION: 65.04 Mean Low Water B 552,562.617
" BORING DEPTH: 45 FT CASING ELEVATION: 71.81 Mcan Low Hater
{
i
i
| DEPTH OVA/HNu
TR BLOWS  (BPM) SOIL DESCRIPTION LITHOLOGY WELL CONSTRUCTION
o o e o o e e e e e e e e e e o e e e e e e e 2 e o e ettt et e e e e e
} LOCKING COVER |
Co |
i1 8- 2 as23 0.5 FINE SAND AND SILT, LITTLE M. SAND, TRACE CLAY, BROWN/BLACK 0.0 1
1 21 11 ) MOIST  (20%) 1
Y)Y z- & 12 14 11 F ~ M SAND, SOME SILT, DARK BROWN, MOIST  (18%) i
P 10 9 I
: N 4~ & 4 2 10 SAME AS ABOVE  {10%) )
A 7 9 |
i1 6~ 8 1311 3072 F - M SAND, SOME SILT, LITTLE WEATHERED SHALE, BROWN, MOIST {12} CEMENT/BENTONITE
23y 10 11 GROUT '
it s -10 1117 10 F ~ M SAND, SOME SILT, TRACE CLAY, METHANE-LIKE ODOR, BROWN/BLACK, MOIST {6 1
r'?' 13 9 ]
__)l 10 - 12 a5 5 SAME AS ABOVE, SLIGHT METHANE-LIKE ODOR 112%) |
] 511 )
<) 12 - 14 $ 9 >1000/1 SAME AS ABOVE, NO ODOR (%) [
4 6 4 |
‘114 - 26 s 7 30 SAME AS ABOVE, SLIGHT METHANE-LIKE ODOR 1
N 3 4 !
} 16 - 18 6 & 25 F - M SAND, SOHE SILT, SOME WEATIERED SHALE, TRACPE CLAY, BROWN/DLACK, ]
A1 5 s MOIST (12%) i
{18 - 20 ‘4 9 SAME AS ABOVE, VERY MOIST  (12%) )
t 34 |
20 -~ 22 3 s 3 SAME AS ABOVE, BROWN, WET  (10%} i
u' 5 s BENTONITE SEAL |
31 ]
A ]
LJ. » |
- 27 43 3 SAME AS ABOVE, MOIST  (4") & TOP OF SCREEXN
44 K \
- - t
1 K 4% PVC SCREZK |
4] . :: 10 SLOT .
él 3D - 32 s 5 3 SAME AS ABOVE  (8%) 2 )
[} 4 6 :: 1
1 :__ SAND PACK (NO. 2y,
i;l 2 !
I - i
135 =37 11 % 3 SAME AS ABOVE, WET, PETROLEUM ODOR (6%} ;: )
! 13 13 | |
E; 37.0 F: ,
| = '
= ;
- 42 100/6 0 WEATHERED SHALE, GRAY/BROWN. WET  (8%) ] ,
= ]
END OF BORING =~ 45 FT - )
E .
SAMPLE TF5-M07-1 COLLECTED FROM 12~14 FEET 45 b {-s - Aoaud  BOTTOM CE WELL

1




BORING NO.: MW-8 CONTRACTOR: cos DATE STARTED: 9/18/90
PROJECT NO.:  6760-N81 DRILLERS: QUINN/SCOTT DATE COMPLETED: 9/19/30
PROJECT: U.S. NAVY-NETC TRC INSPECTOR: SMITH WATER TABLE LEVEL: 35.0 FT
LOCATION: NEWPORT, RI DRILLING METHOD: 6~1/4% HOLLOW STEM AUGERS LOCATION: 169,889,678
SITE: 13-TANK FARM FIVE GROUND ELEVATION: 6€.59 Mean Low Water E 552,561.775
{”. BORING DEPTH: 46.7 FT CASING ELEVATION: 69.81 Mean Low Water
.
3
N
H
| DEPTH OVA/HNu
1 (FT) BLOWS  (PPM) SOIL DESCRIPTION LITHOLOGY WELL CONSTRUCTION
i -
t LOCKING COVER
P
{ I o 0.0
i
i
!
i
L ' 5
I 5~ 7 6 23 ° FINE SAND AND SILT, TRACE CLAY, BROWN/GRAY  (10%)
e
) 15 12 WEATHERED SHALE, GRAY  (14%)
H
At
[
CEMENT/BENTONITE
- 12 3 1 o FINE SAND AND SILT, BROWN  {14%) GROUT
10 16 FINE SAND, SOME SILT, TAN  (4")
} 15 - 17 11 17 ° SAME AS ABOVE, MOIST  {23™)
K 28 40
ot
t
- 22 10 22 0 FINE SAND AND SILT, BLACK  {(6")
39 35 WEATHERED SHALE, BROWN, MOIST  (14%)} BENTONITE SEAL
i
M
¥ TOP OF SAND
i
|25 - 27 122 0 WEATHERED SHALE, BROWN, MOIST  (12%) 25.0 = TOP OF SCREEN
kI 56 131/6% ) y
/ -
X1 27 - 28 36 0 SAME AS ABOVE 4% 1
1 100/3% =
-3 10 0/5 SAME AS ABOVE (8%} -
100/5% :‘:
3.0 - 4% PVC BCREEN
=
t:- 10 sio1
=
=
ENCOUNTERED COMPETENT ROCK AT 33.5 FERT =
SWITCHED TO MUD ROTARY DRILLING — |
DRILLED TO 46.7 FEET ::"
ADDED SAND TO RAISE WELL TO 45 FEET o SAND PACK (NO. 2}
[~
iy
-
"__
|
SAMPLE TF5-M08-1 COLLECTED FROM 29-31 FEET |
gd
5
5.0 =3 BCTTCH OF WELl,

|




BORING NO.:
PROJECT NO.:
PROJECT:
LOCATION:

SITE:

MW~9

6760-N81

U.3. NAVY-NETC
NEWPORT, RI

12-TANK FARM FIVE

CONTRACTOR: CDs

DATE STARTED: 9/11/90
DRILLERS: QUINN/SCOTT DATE COMPLETED: 8711790
TRC INSPECTOR: SMITH WATER TABLE LEVEL: 27.1 FT

DRILLING METHOD: 6-1/4" HOLLOW STEM AUGERS LOCATION: N

GROUND ELEVATION: 78.94 Mean Low Water E

169,740,518

552,856,146

BORING DEPTH: 43 FT CASING ELEVATION: 82.26 Mean Low Water
| DEPTH OVA/RNu
b tFT) BLOWS {PPM) S0IL DESCRIPTION LITHOLOCY WELL CONSTRUCTION
‘ T e o o e s k- e = e e e
] LOCKING COVER
!
1 0~ 2 5 6 [ SILT AND FINE SAND, TRACE CLAY, BROWN {12%) 0.0 0.0 i
1 €13 I
rl 2~ 4 213 [ SAME AS ABOVE (8%} 1
{ { 1 12 WEATHERED SHALE, GRAY  (B%) 1
i 1 4~ 6 L) ° SILT, SOME FINE SAND, LITTLE ANGULAR WEATHERED sm'x.r_. BROWN (&%) )
o 43/0% !
?_: i1 6~ 8 4 6 ° SAME AS ABOVE (16"} CEMENT/BENTORITE |
&»}1 7 8 GROUT t
} 8-10 71 0 SAME AS ABOVE  (10%) i
¢ 7 !
- 12 5 6 ° SAME AS ABOVE  (10%) 1
s 6 1
- 14 12 0 SAME AS ABOVE  (4%) |
12 17 M -~ F SAND, SOME SHALE FRAGMENTS, RED/BROWN, MOIST  [12") 12.4 i
-16 1110 0 FINE SAND AND SILT, SOME GRAY SHALE FRAGMENTS, BROWN  {8%) BENTONITE SEAL |
t 11 10 l
?1 16 - 18 2112 0 SAME AS ABOVE  (16%} 15.4" "™ ToP OF SAND }
$o0 24 10 ]
1 18 ~ 20 511 0 SAME AS ABOVE  (8%) 17.4 - TOP OF SCREEN !
10 8 .: '
= )
& .
] )
[ '
k= .
25 - 27 5 53 o SAME AS ABOVE, WET (6%} Sx i
13 11 WEATHERED SHALE, GRAY, DRY (8%} = '
27 - 29 13 100/3% 0 M - F SAND, SOME SHALE FRAGMENTS, LITTLE SILT, GRAY, WET  (6%) - 1
1 ) e 4% PVC SCREEN |}
::11 10 s107 ]
< 1
CORE TIMES = ]
tMIN.) <1 1 smo eack o, 2,
3 1ST CORE RUN - )
3 GRAY SLIGHTLY METAMORPHOSED SHALE WITH A FEW QUARTZ LENSES 33.0 :: i
i 3 IN LOWER END. UPPER 1.5/ HIGHLY WEATHERED SHALE. < )
i 3 RECOVERY =~ 3.5 FT. CORING RATE ~ 3 MIN/FT - )
i 3 = ;
i 38 5 2ND CORE RUN 37.4 L) BOTTOM OF WELL
s SAME AS ABOVE |
s RECOVERY = 5¢ CORING RATE = § MIN/FT 1
s |
5 END OF BORING = 43.0 FT \
43.0 Sl BOTTOM OF HOLE

SAMPLE TF5-M09-1 COLLECTED FROM 27-29 FERT




BORING NO.: MW-10 CONTRACTOR: cDs DATE STARTED: 9/14/9¢C
PROJECT NO.:  €760~N81 DRILLERS: QUINN/SCOTT DATE COMPLETED: 9/17/90
PROJECT: U.S. NAVY-NETC TRC INSPECTOR: SMITH WATER TABLE LEVEL: 23.4 F17
LOCATICON: NEWPORT, RI DRILLING METHOD: 6-1/4% HOLLOW STEM AUGERS LOCATION: N 169,767.020
SITE: 13~TANK FARM FIVE GROUND ELEVATION: 80.84 Mean Low Mater E 552,907,343
g‘ BORIKG DEPTH: 42 FT CASING ELEVATION: 83.53 Mean Low Water
|\ DEPTH OVA/HNu
1 (FT) BLONS {PPM) SOIL DESCRIPTION LITHOLOGY WELL CONSTRUCTION
— —— o e e s e e e e e e e —
[} _ ___ LOCKING COVER
S
R 0.0 0.0
)
!
H
f ' 3.
} 5 - 1 11 o FINE SAND AND SILT, TRACE CLAY, BROWN, MOIST (%)
P! 3 4 ' CEMENT/BENTONITE
() GROUT
]
gm’ )
[, r-22 10 16 0.2/20  SAME AS ABOVE, BROWN/GRAY  (12¥)
1 M s
gl 12.0
5 Ty BENTONITE SEAL
L ! 14.0 TOP OF SAND
IR s 1 0 SAME AS ABOVE WITH LITTLE GRAVEL (4%}
{ | 314 16.0.] =~ TOP OF SCREEN
Lo 117 - 29 23 48 0 SAME AS ABOVE (16") :"'1
1 50/1" ::
B
20 - 22 15 28 [} WEATHERED SHALE, LITTLE FINE SAND AND SILT, BLACK {12%) 20.0 :"‘
10073% 5
22 ~ 24 22 100/2 0/250  SAME AS ABOVE  {g%) :: 4% PVC SCREEN
:- 10 sLoT
24 - 26 27 60/1 0 WEATHERED SHALE, SOME SILT, LITTLE FINE SAND, GRAY  (8™) |
=
=
26 ~ 28 24 65 0/200  SAME AS ABOVE (18" o SAND PACK (NO. 2))
38 70/3% - E:
28 - 30 18 65 0/150  SAME AS ABOVE (127 | R
35/2% ]
30 - 32 21 100/ ©0/20 SAME AS ABOVE, MOIST (&%) ::
=
32 - 34 26 15/3 0/17 SAME AS ABOVE, MOIST (&%) —
._L:_
-‘-—4
=
36.0 ] BOTTOM OF WELL
40 - 42 23 75/4% 0/80  FINE SAND AND SILT, BROWN (6"}
WEATHERED SHALE, GRAY {2%)
42.0

END OF BORING = 42 FT

SAMPLE TF5-H10-1 COLLECTED FROM 26~28 FEET




BORINKG NO.:
PROJECT NO.:
PROJECT:
LOCATION:

SITE:

R¥-1

6760-NB1

U.S. NAVY-NETC

NEWPORT, RI

13-TANK FARM FIVE

CONTRACTOR: CDs
DRILLERS: QUINN/SCOTT
TRC INSPECTOR: SMITH

DRILLING METHOD: 10-1/4" HOLLOW STEM AUGERS

GROURD ELEVATION: 6€8.59% Mean Low Water

DATE STARTED:
DATE COMPLETED:
WATER TABLE LEVEL:
LOCATION:

9/19/30
9/20/%0
31 FT

N 169,850.215

E $52,610.86%9

SAMPLE TF5-RWl~1 COLLECTED FROM 5-7 FEET
SAMPLE TES$-RWL-2 COLLECTED FRCHM 33-35 FEET

N

N

45.¢0 45.0

_J BoTTOM OF WELL

¥

i

¢ | BORING DEPTH: 45 FT CASING ELEVATION: 72.52 Mean Low Water
| DEPTH OVA/HNu ~
1 (FT) BLOWS  (PPM) SOIL DESCRIPTION  (RECOVERY) LITHOLOGY WELL CONSTRUCTION
e e e e e e e e .
i LOCKING COVER
!
H |1 o =
1
b
i
RN I I 8 & 360/35 FINE SAND AND SILT, TRACE CLAY, TRACE GRAVEL, BROWN, STRONG
E ’ i T 06 PETROLEUM ODOR, MDIST 11e%)
g l
P t
: 1 CEMENT/BENTONITE
Lo 110 - 12 € 5 280/65 F - M SAND, SOME SILT, TRACE CLAY, TRACE WEATHERED SHALE, BROWN, GROUT
| 4 4 PETROLEUM ODOR, MOIST (12"}
F i
1
g 125 = 17 € 6 S54/% FINE SAND AND SI1LT, LITTLE SHALE FRAGMENTS, DARK BROWN, SLIGHT
1 6 14 PETROLEUM ODOR, MOIST (16%}
.
|
iy
L 120 - 22 6 3 30/10 SAME AS ABOVE (6"}
I 4 2 BENTONITE SEAL
Fg ot ~-1 TOP OF SAND
|
!
25 - 27 2 2 /s SAME AS ABOVE (a") ~ TOP OF SCREEN
2 1, -
) =
=
-
33 - 33 3 3 12/4 SAME AS ABOVE (3%) - - 8% STEEL SCREEN
3 3 —'j 10 sro7
33 - 35 & 4 s WEATHERED SHALE, BROWN/GRAY, SLIGHT ODOR, WET  (6“) |
s =
: =
. =
137~ 239 18/5 SAME AS ABOVE, OILY SHEEN AND ODOR, WET =
) :"': SAND PACK (NO. 2)
DRILLED TO 45 FT -
]
END OF BORING ~ 45 FEET .
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QUALITATIVE HUMAN HEALTH EVALUATION
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1.0 QUALITATIVE HEALTH RISK ASSESSMENT

1.1 Objectives

This qualitative health risk assessment provides an assessment of
potential impacts on human health associated with Tank Farm 5 at the Naval
Education and Training Center (NETC) in Newport, Rhode Island following
closure of Tanks 53 and 56. Tank Farm 5 is actually just north of the NETC in
Middletown, Rhode Island. The primary objectives are to examine exposure
pathways and to estimate the potential for adverse effects (cancer and
non—-cancerous effects) associated with the contaminants of concern at the site
under current conditions (baseline risk assessment).

For this assessment, two site-specific exposure scenarios have been
considered and developed to represent potential situations in which humans may
be exposed to contaminants originating from the site.

Human health risks associated with the site are presented with regard to
potential effects from the contaminants of concern. These effects may include
potential risks of cancer or non-cancerous (systemic) effects.

Ultimately, the risk assessment presented in this report is expected to be
used within a risk management framework. In making decisions concerning what,
if anything, should be done at a site (including, for example, the collection
of additional data or implementation of a remedial program), the results of
the risk assessment';hould be used in concert with other information on the
site. The risk assessment should also identify site or’land use conditions
that present unacceptable risks. The results of the risk assessment identify
contaminants and exposure pathways contributing the greatest risk to the
receptor population. From this information, recommendations for future
activities at the site can be made such that public health and the environment

are protected.

NAVAL EDUCATION AND 1-1
TRAINING CENTER
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1.2 Methodology

The methodology for this qualitative assessment is structured around the
methods accepted by the U.S. EPA in the Interim Final Risk Assessment Guidance
for Superfund, Volume I (Human Health Evaluation Manual - Part A) (1989).
Where assumptions are made, they are realistic but conservative, 1i.e.,
protective of public health. In keeping with accepted practices for
conducting such assessments, all assumptions are carefully discussed and an
assessment made of the uncertainty associated with potential health risks.

Following the guidelines accepted by the EPA, the basic components of the

public health risk assessment are organized as follows:

¢ Data Collection;

e Data Evaluation;

¢ Exposure Assessment;

e Toxicity Assessment: and

e Risk Characterization.

Data collection has been presented in the TRC report "Results of Soil and
Ground Water Sampling, Tank Farm 5, Tanks 53 and 56, Naval Education and
Training Center, Newport, RI"™ (TRC, 1991). The remaining components are
discussed below in relation to the site.

1.3 Identification of Chemicals of Potential Concern

1.3.1 Data Evaluation

Due to the qualitative nature of this assessment associated with the tank
closure, detailed data evaluation following EPA gquidelines involving the
application of statistical criteria (EPA, 1989) was not necessary. Rather,
the specific methods used in this report include the following, which conform
with published guidelines:

NAVAL EDUCATION AND 1-2
TRAINING CENTER




e All analytical data was initially sorted by media (surface soil,
subsurface soil and ground water):

¢ Data wvalidation qualifiers were assessed during the data
evaluation process. As indicated in EPA guidance (EPA, 1989),
data qualified with U or J qualifiers were considered for use in
the risk assessment when appropriate:

. Field and laboratory blanks were used to segregate actual site
contamination from cross contamination from field or 1laboratory
procedures. As indicated in EPA (1989) sample results were
considered positive only if concentrations exceeded ten times the
concentration of a common laboratory contaminant in a blank, or
five times the concentration of a chemical that is not considered
a common laboratory contaminant. For example, methylene
chloride, a common laboratory contaminant, was detected in blanks
associated with ground water at concentrations 1less than ten
times the blank concentration. For this reason, methylene
chloride was not assumed to be a site contaminant, and was not
included in the risk assessment;

¢ Three background sampling locations were available for the site.
These data, together with national background levels, were used
as a screening method to evaluate non-site related chemicals
(that is, compounds present on site due to natural, background
conditions) or commonly encountered naturally occurring chemicals.

1.4 Summary of Chemicals of Potential Concern

Chemicals of potential concern were selected based on a screening level
evaluation of the chemical, physical, and toxicological properties of the
identified contaminants and associated concentrations in environmental media.
Inorganic compounds detected in surface soil were compared to U.S. background
levels (USGS, 1984) to determine if elevated concentrations were reported. Of
the inorganics detected, only mercury and lead exceeded national background
levels. Arsenic, a known carcinogen by the oral route, did not exceed
background soil concentrations but was included as an indicator compound based
on toxicity data.

DDE and DDT were the only pesticides/PCBs detected in surface soils.
Based on the carcinogenicity of these pesticides, the fact that they are not
normal background constituents of surface soil, both were sgelected as
chemicals of potential concern.
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Base neutral/acid extractable compounds were analyzed for in surface
soils. Of these compounds, eight PAHs were detected, 5 of which are
carcinogens. Based on toxicity characteristics, PAHs as a group were selected
as contaminants of concern. Volatile organic compounds (VOCs) were assayed
for but not detected in surface soils. This indicates that any previous
VOC-related contamination of the surface soil has been dissipated, likely due

to volatilization.

1.5 Exposure Assessment

1.5.1 Development of Exposure Scenarios

The most critical aspect of a technically sound exposure assessment is the
identification of exposure routes, together with the identification of human
receptors. Based on findings from the field investigation and discussions
with field personnel, the following potential human exposure scenarios were

identified:

& Persons (children) trespassing on site.
¢ Use of an adjacent portion of the site for the NETC Firefighting

Training Center with possible exposure of employees or visitors to
contaminants.

Assessment of the impacts from exposure to contaminants in ground water
were not addressed as all area potable water is supplied from surface
impoundments. Similarly, exposure to contaminants in subsurface soils was not
addressed as no subsurface construction plans for the area have been defined.

The scenarios include a potential "receptor population”, and a consideration

of the pathways by which those receptors may encounter contaminants of concern.
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1.5.2 Exposure Scenarios Addressed in the Health Assessment

Any person having access to Tank Farm 5 may be a potential receptor for
contaminants detected around Tanks 53 and 56. Two basic receptor populations

can be identified:

1. Children trespassing onto Tank Farm 5 for recreational play.
Children have been seen riding bikes and at play on the site.
Children at play during warm weather months would be expected to
have exposed arms, legs and hands, allowing dermal contact,
incidental ingestion of surface soil {contaminants), and
inhalation of dust.

2. Workers at the newly constructed Firefighting Training Center on
the site could potentially be exposed through incidental ingestion

{ and dermal contact to contaminants in the soil. It is assumed

that the location of the Fire Training Center at a scenic site on
& Narragansett Bay would encourage the workers to spend some time
¢ each working day, during seasonable weather, outdoors. While
(W)

outside, the workers could potentially sit on the ground to eat
lunch or snack, and thereby be exposed to soil contaminants.
§ Employees are not expected to work in the vicinity of Tanks 53 and
i 56 and therefore exposure to soils other than during non-working
hours is not expected.

E‘.'\Y

- 1.6 Toxicity Assessment

i This section of the report presents a short deécription of the toxic
g effects of each chemical of concern including concentrations at which such

effects may be expected to occur, when available.

Inorganics

Arsenic

il Symptoms of arsenic intoxication consist of fever, anorexia, hepatomegaly,
melanosis and cardiac arrhythmia. Other features include upper respiratory

% tract symptoms, peripheral neuropathy and gastrointestinal, cardiovascular and

hematopoietic effects. Liver injury is characteristic of 1longer term or

chronic exposure {(Goyer, 1986).
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The chronic oral RfD is 1E-03 mg/kg/day (EPA, 199la). The critical
effects associated with arsenic ingestion are keratosis and hyperpi¢mentation
at a dose of 1 ug/kg/day in humans.

The EPA weight of evidence classification for the carcinogenicity of this
compound is "A" - a human carcinogen. Exposure to arsenic by the oral route
is known to produce skin cancer, while inhalation will cause lung cancer. The
slope factors for these carcinogenic effects are 1.4E-09 mg arsenic/kg body

weight/day (mg/kg/day) and 1.2E-06 mg/kg/day, respectively (EPA, 1991).

Lead

The health effects of lead have been well characterized through decades of
medical and scientific observation. Some of these effects include cognitive
and motor defects in children, lead-induced anemias, increased susceptibility
to wviral infections and, in chronic adult lead poisoning, peripheral
neuropathies and hypertension. It appears that some of these effects,
particularly the changes in the levels of certain blood enzymes and in aspects
of children's neurobehavioral development, may occur af blood lead levels so
low that to date, no threshold has been demonstrated. Therefore, the EPA has
considered it inappropriate to develop an RfD for inorganic lead (Goyer., 1986;
EPA, 1991). |

The EPA weight of evidence classification for the carcinogenicity of this

compound is "B2" - a probable human carcinogen (sufficient animal evidence,

inadequate/no human evidence). Lead has been shown to produce renal tumors.

Mercury

High 1level exposure to mercury vapor may produce an acute, corrosive
bronchitis and interstitial pneumonitis resulting in either death or symptoms
of central nervous system effects such as tremor or increased excitability.

NAVAL, EDUCATION AND 1-6
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Ingestion of mercuric salts results in corrosive ulceration, bleeding and
necrosis of the gastrointestinal tract usually accompanied by shock and
circulatory collapse. Renal failure occurs within 24 hours. Chronic mercury
poisoning mainly affects the central nervous system. Characteristic symptoms
include increased excitability, tremors, gingivitis, and increased
salivation. There have been some instances of proteinuria and renal damage in
persons chronically exposed to mercury vapors (Goyer, 1986). The chronic oral
RED for mercury is 3E-04 mg/kg/day (EPA, 199la), in order to prevent the
Eritical effect of renal damage. An uncertainty factor of 1,000 was applied
in order to determine the RfD.

The EPA weight of evidence classification for the carcinogenicity of this

compound is "D" - not classifiable as to human carcinogenicity (EPA, 1991).

Polycyclic (Polynuclear) Aromatic Hydrocarbons

In animal studies, symptoms of polycyclic aromatic hydrocarbon (PAH)
toxicity can consist of decreased body weight, decreased testes size,
decreased organ weights, Thematological effects, >neuropathy, increased
salivation and increased liver enzymes (EPA, 1991). These symptoms are not
associated with every PAH. Several of the polycyclic aromatic hydrocarbons
detected in Tank Farm Five have been classified by the EPA as probable human
carcinogens includiég benzo(a)anthracene, chrysene, benzo(b)fluoranthene,
benzo(k)}fluoranthene and benzo(a)pyrene. The oral slope factor for

benzo(a)pyrene is 11.1 (mg/kg/day)“l and has sufficient animal evidence to

show liver, lung and/or skin cancer in animal models (EPA, 1991).

4,4'-DDE
No RfDs for 4,4'-DDE were found in either IRIS or HEAST.

The EPA weight of evidence classification for the carcinogenicity of this
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compound is "B2" - a probable human carcinogen (sufficient animal evidence,
inadequate/no human evidence). The oral slope factor for 4,4'-DDE is 3.4E-01
(rmg/kg/d:.-w)"1 and it has been shown to produce liver tumors in animal models

(EPA, 1991).

4,4'-DDT

The chronic oral RfD for 4,4'-DDT is 5E-04 mg/kg/day (EPA, 1991) and is
based on a subchronic feeding study in rats in which the critical effects seen
were histopathological effects to the liver. An uncertainty factor of 100 was
applied in developing this RfD.

The EPA weight of evidence classification for the carcinogenicity of this
compound is "B2" - a p;obable human carcinogen (sufficient animal evidence,
inadequate/no human evidence). The oral slope factor for 4,4'-DDT is 3.4E-01
(mg)kg/day)'l and has been shown to produce liver tumors in animal models

(EPA, 1991).

1.7 Risk Characterization

The potential risks posed by the contaminants of concern (COC) have been
characterized in a qualitative sense. In some cases, simple comparisons of
surficial contamination at the site to off-site monitored levels (for example,
U.S. background levels) provides sufficient consideration of risk in a
gualitative assessment. In other instances, more detailed consideration may
be warranted. Both children and adults have the potential for exposure to

these compounds., primarily through incidental ingestion of soil. Each

contaminant of concern is addressed individually below.
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1.7.1 Arsenic

Arsenic was chosen as a COC based on the carcinogenic potential of this
element. Arsenic has been classified as a group "A" carcinogen féllowing oral
exposure by EPA (known human carcinogen).

The concentration of arsenic (6.6 ppm) in the surface soil sample SS-56
{(near Tanks 56) does not appear t§ be elevated when compared to the national
average and range of arsenic in soil. Specifically, the concentration of
arsenic detected in SS-56 is lower than the national average (6.6 ppm as
compared to a national average of 7.2 ppm). Furthermore, the background
location for this site had an arsenic level of 7 ppm. These results suggest
that arsenic in soil at this site would not be responsible for elevating

cancer risks above that experienced elsewhere.

1.7.2 Lead

Lead was chosen as a COC based on concentration in surface soil sample 56
(SS-56) and on toxicity. Lead was detected in S.S—56 at a concentration of
56.6 ppm, which exceeds the national average (19 ppm).but is well within the
national range (<10-700 ppm). However, this on-site lead level is slightly
higher than the concentrations found at the background sample location
(6.2 ppm). Lead has been shown to produce neurotoxicity (particularly in
children) and has been classified as a group "B2" carcinogen following oral
exposure by EPA. 1In recent Superfund decisions, EPA has required cleanup of
lead in soil to 200-500 ppm, depending upon the nature of the site.

The relatively low level of lead in surface soil does not appear to
present a health risk to children or employees of the FTC, although future

studies of lead effects may indicate that even low soil levels are of concern.
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1.7.3 Mercury

Mercury concentrations at surface soil sample SS-56 (54 ppm) exceed both
the national average (0.09 ppm) and range (<0.01-4.6 ppm) for mercury in
soil. Mercury was not detected at the reported detection limit (0.1l ppm) in

the background sample. Recommended drinking water standards (1-2 ug/1) and

the acceptable daily intake (ADI) for mercury of 20 ug/day (EPA, 1984) suggest

that there is a potential for adverse health effects following ingestion
exposure to soils in the area of Tanks 53 and 56. However, it would require a
soil ingestion rate of approximately 400 mg per day for the level of mercury
ingestion from this source to reach the ADI. This level of soil ingestion is
four times and two times the currently accepted values for soil ingestion for
adults (100 wmg/day) and children (200 mg/day), respectively (EPA, 1989).
Therefore, it is highly unlikely that this exposure pathway, on its own, could
be responsible for excess mercury consumption. However, since mercury
contamination of fish and other food products is also a contributor to human
exposure, it is possible that on-site soil exposure might bring the ‘total
level of mercury exposure close to the ADI. Although this is theoretically
possible, it is improbable that either adults or children would ingest, on a
daily basis, on-site soils at a rate of 100-200 mg per day.

1.7.4 Polycyclic Aromatic Hydrocarbons

PAHs were detected on site (surface sample SS-56) at a total concentration
of 1,285 ppb. All of the PAHs were detected at concentrations below the range
of background for urban soils (ATSDR, 1990). Benzo{a)anthracene, chrysene,
benzo(b)~ fluoranthene, benzo(k)fluoranthene and benzo{a)pyrene are all group
"B2" carcinogens by the oral route; however, based on the low concentration of
PAHs in surface soil, adverse health effects beyond that experienced elsewhere
are not expected under the proposed exposure scenarios.
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1.7.5 Pesticides .

4,4'-DDE and 4,4'-DDT were detected at 32 ppb and 74 ppb in surface soil
sample SS-56, respectively. Both DDE and DDT are group '"B2" carcinogens.
EPA's Office of Emergency and Remedial Response has suggested cleanup levels
for DDT in soils based on a cancer risk of 10~9 (EPA, 1988). These cleanup
levels are 3 ppm (3,000 ppb) fof a child and 21 ppm (21,000 ppb) for an
adult. Comparisons of contamination at SS8-56 with these cleanup levels

indicates that a significant health threat does not exist.

1.8 Conclusions

This qualitative risk assessment has evaluated the key contaminants
on-site in terms of the concentrations found in surface soil, the potential
for human exposure, and in terms of the toxic effects that have been observed
after exposure to these agents in clinical reports or in animal experiments.
While a variety of toxic agents have been found on-gite, including arsenic,
lead, mercury, polycyclic aromatic hydrocarbons, and the pesticides DDT and
DDE, the potential for an adverse effect on human health is low. This is
based upon the current use of the site in which trespassers (children) and
employees may inadvertantly contact the so0il and thus ingest small quantities
of contaminants in soil. Additionally, the only contaminants found on-site
which exéeed typical"background levels are DDT, DDE, and mercury. The DDT and
DDE levels are low and are not anticipated to create a body burden or adverse
health effects from incidental soil ingestion. The mercury level is high‘ and
does pose a possible threat to the health of individuals who ingest large
guantities of soil (e.g., pica children). However, for typical children
entering the site on an occasional basis, this level of mercury in the soil

should not produce an elevated risk.
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The major uncertainty regarding this qualitative assessment is that the
contaminant data were reported from only one sampling location. Therefore, it
is not possible to ascertain how representative the collected data are of the
entire site. The risk assessment is based upon the data set from one sampling
location, and thus cannot be usgd to generalize for the remainder of the
site. Thus, although the data currently available do not suggest a
significant health threat, additional sampling data are reguired to wverify

that this is actually the case.
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TABLE 1
SAMPLE ANALYSES SUMMARY
TANK FARM 5
NAVAL EDUCATION TRAINING CENTER
NEWPORT, RHODE ISLAND

TANK CONTENTS (O = Oil, W = Water, June 27, 1960)

SURFACE SOIL SAMPLES {May 10, 1990, June 14, 1950)

5 SOIL BORINGS  (September 11~20, 1990)
-
s Y
i
¥ M8-1 29-31 X X X X X
. Me-1 27-20 X X X X X
¥ M10-1 26-28 X X X x X
AW1-1 57 x X X x
E RW1-2 33-35 X X X X X




TABLE 1
SAMPLE ANALYSES SUMMARY
i TANK FARM 5
NAVAL EDUCATION TRAINING CENTER

NEWPORT, RHODE ISLAND
{continued)

IND WATER (July, 1990)

g

MW-53E X X
L MW-53W X X X X b 4 X
a‘ MW-58E X X
f’ K MW-56W X X X X X X
b MW-86-1 X X
; MW-86-2 X
. MW-86-4 X X
GROUND WATER {October 25, 1990)

g
S .

\ MW7 X X X X X
E, MW-p X X X X X
, MW-10 x X X X X
@ RW-1 X X X X X
3 MW-63E _ X X
MW-53W X-*
MW-56E X X X X X
MW-58W X X X X X
MW-86-1 X X X X X
MW-86-2 X X X X X
MW-86-4 X X

* = Oil Sample From Well
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TABLE 2
SURFACE SOIL SAMPLE DESCRIPTIONS
. TANK FARM 5
NAVAL EDUCATION TRAINING CENTER
NEWPORT, RHODE ISLAND

- “SAMPLE
' . "NUMBER ATE
‘ 88-53 6/14/90 | TPH, LEAD SILT, SOME SAND, LITTLE GRAVEL, BROWN
*DUPLICATE SAMPLE (SS-61) TAKEN
88-53D 6/14/90 | TPH, LEAD SILT, LITTLE CLAY, SOME SHALE FRAGMENTS,
' BROWN
L 8S-56 5/10/90 | VOA, BNA, PEST/PCB, INORG, TPH| SILT, SOME FINE-COARSE SAND, LITTLE GRAVEL,
- BROWN
[" SS8-56D 6/14/90 | TPH, LEAD SILT, SOME FINE-CQARSE SAND, LITTLE GRAVEL,
BROWN
td

NOTES: D - INDICATES A DISCRETE SAMPLE




TABLE 3

BOREHOLE DEPTHS AND WELL CONSTRUCTION DETAILS
TANK FARM 5
NAVAL EDUCATION TRAINING CENTER
NEWPORT, RHODE ISLAND

re

Land surface elevation 69.04 66.59 78.94 80.84 68.59
& (ftmlw)?!

Total boring depth 45.0 46.7 43.0 42.0 45.0
(ftbg)?

Depth to top of 40 2] 26 20 33
weathered rock
(ftbg)?

—~ Depth to top of - 33.5 33 - -
: competent rock
& (ftbg)?

Depth to_bottom of well 45.0 45.0 37.4 36.0 45.0
(£tbg)?

Depth to_top of screen 25.0  25.0 17.4 16.0 25.0
(£ftbg)?

Depth to top of sand 22.5 22.0 15.4 14.0 22.0
pack (ftbg)?

Depth to top of 2.5 20.0 12.4 12.0 20.0
bentonite seal
(ftbg)?

Top of casing elevation 71.81 69.81 82.26 83.53 72.52
(ftmlw)?!

b

E?
$!

1 peet above mean low water
Feet below grade

Depth of well construction measurements are accurate to the nearest 0.5 feet.

‘g
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TABLE 4

g' ' SUMMARY OF WATER LEVEL MEASUREMENTS AND
: ELEVATIONS IN MONITOR WELLS

TANK FARM 5

r Tank 53
MW-S3E 71.16 35.16" 36.00" 40.70" 30.40"
\ MW-53W 68.50 32.82" 35.70" 36.60" 31.90"
L MW-7 71.85 - - 38.89 32.96
\ MW-8 69.49 —_— - >47.90 <21.59
{" MW-86-2 60.54 25.78 34.76 —~— -
= MW-86-4 62.66 30.12 32.54 34.88 27.78
. MW-86-5 56.06 >28.24 <27.82 >28.24 <27.82
EJ RW-1 72.12 - - 39.21 32.91
m Tank 56
} MW-56E 90.39 30.92 59.47 34.06 56.33
. MW-56W 86.97 27.32 59.65 31.89 55.08
3 MW-9 82.27 — - 25.93 56.34
~ MW-10 83.53 - - 27.93 55.60
! MW~86-1 90.45 25.37 65.08 33.10 57.35
’ Other Tank Farm 5 Wells
§
Lg MW-1 33.97 17.10 16.87 - -
MW-2 42.83 13.43 29.40 - —
@ MW-3 50.08 12.30 37.78 - -—
- MW-4 52.89 32.03 20.86 - -
o MW-5 77.37 19.16 58.21 -— —
4 MW-6 75.33 9.20 66.13 - -
_— N,

Approximate due to the presence of free product.

1 Feet below top of casing.

2 peet above mean low water.

| e




TABLE &
CONSTITUENTS DETECTED IN OIL SAMPLES FROM TANKS
TAKK FARM 5
NAVAL EDUCATION TRAINING CENTER

NEWPORT, RHODE ISLAND

SAMPLE IDENTIFICATION: 0-53 0-56
OIL THICKNESS (IN): 2.4 7.2
* VOLATILE ORGANIC COMPOUNDS (PPB) *
; CHLOROMETHANE . . «..veennennnnn...
METHYLENE CHLORIDE.............. 110000 U* 110000 U*
ACETONE. . ..uueeeneenanennennnnns 57000 U*
CARBON DISULFIDE................
; 1,2-DICHLOROETHENE (TOTAL)......
1 CHLOROFORM. .« e venneannrnnanns
i 1,1,1-TRICHLOROETHANE. . . ........ 15000 J
TRICHLOROETHENE. .o eueenunensenn. 17000 3 14000 J
) BENZENE. ...erunueenacnnnannnnns 22000 J
. TETRACHLOROETHENE. «veuvenennnnns 16000 3
§ ; TOLUENE. ......... feeteeeaeteanaas 530000 110000
= ETHYLBENZENE. ........ eeenniann 220000 93000
XYLENE. . ueneeenerarnnnnnnanns 1100000 680000
{_ TOTAL VOLATILE ORGANICS......... 1920000 903000
i
* BASE NEUTRAL / ACID EXTRACTABLE COMPOUNDS (PPB) *

% NAPHTHALENE. . .......... ereeene @ 660000 3  B20000 J
ifi 2-METHYLNAPHTHALENE. ....... veen® 1700000 2300000
L FLUORENE. . v enneenecancnenaens @ 210000 3

PHENANTHRENE. . ....... erereneens ® 320000 J 260000 J

: BIS(2- ETHYLHEXYL)PHTHALATE. . ... 430000 J
I:T TOTAL BNA'S............ eveenaes 3320000 3380000

¢ TOTAL PAH'S .. eeeniennennnannnens 2830000 3380000

TOTAL CARCINOGENIC PAH'S........ 0 0
wass PLSTICIDES/PCB'S (PPB) #i++
AROCLOR-1016. .0 sveenennsanennnns 1600 J
i% whddkh INDRGANICS (PP") Ak dWhR
e ALUMINUM. .o ooernnniirnnniannnns 15.4 J*
ARSENIC....euerreroeanarananenes 0.49 U*
BARTUM. .eouemrnnennnencnanenans 7.8 U 3.7 8
CALCIUM. . onerennnnnnnranaannnns 46.7 U* 3
COBALT. .erueranernnannesonsanes
CHROMIUM. .. eeoueenaneeaconnsanen 0.87 U*
COPPER. 1. e euereneencncnannsnnens 5 U* 1.1 v
TRON. . ernreneerncanranaronnes 95.7 J*  25.3 )*
MAGNESIUN....... eresreternarens 12.5 u*
MANGANESE . ..ovvencenasnncaannacs 0.68 U*
SODIUM. .. cuuvrnarunencrnsancncss 68.3 U

v‘ ) (1 I 2.2 y* 2.3y
E LEAD. .ueeneeeanneansancacnannnns 39.8 J* 5.3

‘ VANADIUM. .. ooeneneninnenananns 5.6 Ut  14.6 U

72 (TR 14.8 7.8 U

CYANIDE.....covereinnnncacananas

NOTE: J - INDICATES AN ESTIMATED VALUE. THE VALUE IS BELON THE SAMPLE QUANTITATION

LIMIT BUT GREATER THAN Z2ERO.

U - INDICATES THAT THE COMPOUND IS BELOW DETECTION LIMITS.

Bl - INDICATES THAT THE REPORTED VALUE IS LESS THAN THE CRDL BUT GREATER THAN THE IDL.

* - INDICATES THAT THE QUALIFIER HAS CHANGED ACCORDING TO DATA VALIDATION.

*& - INDICATES THAT THE CONTAMINANT VALUE HAS CHANGED ACCORDING TO DATA VALIDATION

@ - INDICATES THAT THE COMPOUND IS A POLYNUCLEAR AROMATIC HYDROCARBON (PAH).

N/A - INDICATES THAT THE COMPOUND WAS NOT ANALYZED FOR.

A BLANK INDICATES THAT THE ANALYTE WAS NOT DETECTED.

COMPLETE ANALYTICAL SUMMARY TABLES ARE PRESENTED IN APPENDIX B.

TABLE INCLUDES ALL COMPOUNDS DETECTED IN AT LEAST 1 SAMPLE OF THIS MEDIA COLLECTED FROM
THE SITE.
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TABLE 6
CONSTITUENTS DETECTED IN WATER SAMPLES FROM TANKS
TANK FARM 5
NAVAL EDUCATION TRAINING CENTER
NEWPORT, RHODE ISLAND
PAGE 1 OF 2

SAMPLE IDENTIFICATION: W-53 W-56 FB-062690
WATER THICKNESS (FT): ) 29.15 18.03

* VOLATILE ORGANIC COMPOUNDS (PPB) *

CHLOROMETHANE. . ...... ceereeeias
. VINYL CHLORIDE......c0ucunnnn.. 23
f CHLOROETHANE. . .evvunrrnanennnnn. 210 10
METHYLENE CHLORIDE.....cc..o0n.. 46 U 6 u»
ACETONE...oeuveeinenrninnnann, 12 J»
CARBON DISULFIDE........ccennn., 10 35
¥ 1.2-DICHLOROETHANE. ............. 130 14
s ; 1,2-DICHLORGETHENE (TOTAL)...... a4 5
o CHLOROFORM. v vvvnnrnrennnansnnns
1.1,1-TRICHLOROETHANE. .......... 199 13
. CARBON TETRACHLORIDE............
~ TRICHLOROETHENE. .. evveennncnnnn.. 19
BENZENE.....crererererannsnnannn 480 ** 4
= 4-METHYL-2-PENTANOKE. ...... ceeees 250 J»*
TETRACHLOROETHENE. .o euvneennnnn.
. TOLUENE. «eeunieennnniennennernass 2200 160
b ETHYLBENZENE...eouevvennennnnnn. 140 25
{ XYLENE. .eiriniiniiinenceennnnn, 590 120
TOTAL VOLATILE ORGANICS......... 4063 406 35

R iy

* BASE NEUTRAL / ACID EXTRACTABLE COMPOUNDS (PPB) *

PHENOL. ......... eeenans eeann 56
o 2-METHYLPHENOL. ............ e 67 180
L’ 4-METHYLPHENOL .. ........... —een 30 27
ISOPHORONE . ¢« - eveneeennnarnnnns 26
- - -2, 4-DIMETHYLPHENOL . .......00ows. 140 150
NAPHTHALENE . e uvennernnnnnnrnnn @ 75 110
: - 2-METHYLNAPHTHALENE. . ...........0 70 98
E ; ACENAPHTHENE. . evveernneennnnens. @
& DIBENZOFURAN. v e onnennnrnnnnnnss
FLUDRENE. .+ enveeennennnsnnennen @ 23
] PHENANTHRENE . o v e nevnennnnnns 23 3
] O1-N-BUTYLPHTHALATE............. :
PYRENE . +enarennneeannrsnnnrnnnn @
BIS(2- ETHYLHEXYL)PHFHALATE. ... .. 63
TOTAL BNA*S.enneneeeennennnaanns 474 568 )
TOTAL PAH'S.uennenneennornnnnns 149 211 0
TOTAL CARCINOGENIC PAH'S........ 0 0 0

NOTE: J - INDICATES AN ESTIMATED VALUE. THE VALUE IS BELON THE SAMPLE QUANTITATION

LIMIT BUT GREATER THAN ZERO.

U - INDICATES THAT THE COMPOUND IS BELON DETECTION LIMITS.

“ - INDICATES THAT THE QUALIFIER HAS CHANGED ACCORDING TO DATA VALIDATION.

** - INDICATES THAT THE CONTAMINANT VALUE HAS CHANGED ACCORDING TO DATA VALIDATION.

@ - INDICATES THAT THE COMPOUND IS A POLYNUCLEAR AROMATIC HYDROCARBON (PAH).

A BLANK INDICATES THAT THE ANALYTE WAS NOT DETECTED.

COMPLETE ANALYTICAL SUMMARY TABLES ARE PRESENTED IN APPENDIX B.

TABLE INCLUDES ALL COMPOUNDS DETECTED IN AT LEAST 1 SAMPLE OF THIS MEDIA
COLLECTED FROM THE SITE.




TABLE 6
CONSTITUENTS DETECTED IN WATER SAMPLES FROM TANKS
TANK FARM §
NAVAL EDUCATION TRAINING CENTER
NEWPORT, RHODE ISLAND
PAGE 2 OF 2

SAMPLE IDENTIFICATION: #-53 W-56 FB-062690
- WATER THICKNESS (FT): 28.15 18.03

e g

want PESTICIDES/PCB'S (PPR) wwws

NONE DETECTED

#wwswas [NORGANICS (PPB) wwwwwss

SILVER...cevrnnnnen
. - ALUMINUM. ..o ieeiieinieninnnnnees
. ARSENIC....... eeesenaanns 2.6 U» 2.2 J*
i;: BARIUM. .oeeenivennennnnnnnaanns 188 J* 120 B1
- BERYLLIUM. .o evnveneenenenaranns
CALCIUM. e eerrennnnnnnan. ceeene 88000 J* 76500 180 J*
£ CADMIUM. o\ eeeeinieennarnnannns
P COBALT . eeerenennnnrnnenanns
: CHROMIUM. . oveenenrenenenannnan 13 u* 5.7 Bl
COPPER. c\eeeeenenreennennoncnns
.- IRON. ceeveenierneennonnccncannnn 667 J* 324
i MERCURY.......... ceeereavenenas .
! POTASSIUM. ...... reeereeuneennees 41400 J* 44700
: MAGNESTUM. ..oorvvernnnnnnanannns 108000 J* 121000
MANGANESE....... 1150 J» 410
= SODIUM..evunvrnernncnenncnnnnn 827000 J* 973000 J* 425 J*
: NICKEL....... ceerrannes ceerees .. 13.3 U*
& - LEAD. ceuirenernnnennanes cereenes 10.9 o*
ANTIMONY..... eereneeenees 36.1 J*
) 1181} (1
1 VANADIUM, o\ ovvvnenerennnnsnnnns 19,7 U* 61.3 U*
Lg 4 {1 R 35.1 J* 19 u» 11,7 O*
(37531 |- S
]
g NOTE: J - INDICATES AN ESTIMATED VALUE. THE YALUE IS BELOW THE SAMPLE QUANTITATION
LIMIT BUT GREATER THAN ZERO.

U - INDICATES THAT THE COMPOUND IS BELOW DETECTION LIMITS.
B - COMPOUND ALSO DETECTED IN THE BLANK.

j Bl - INDICATES THAT THE REPORTED VALUE IS LESS THAN THE CRDL BUT GREATER THAN THE I

; * - INDICATES THAT THE QUALIFIER HAS CHANGED ACCORDING TC DATA VALIDATION.
A BLANK INDICATES THAT THE ANALYTE WAS NOT DETECTED.

COMPLETE ANALYTICAL SUMMARY TABLES ARE PRESENTED IN APPENDIX B.

TABLE INCLUDES ALL COMPOUNDS DETECTED IN AT LEAST 1 SAMPLE OF THIS MEDIA

COLLECTED FROM THE SITE.




TABLE 7
CONSTITUENTS DETECTED IN DISCRETE SURFACE SOIL SAMPLE FROM TANK 56
TANK FARM 5
NAVAL EDUCATION TRAINING CENTER
NEWPORT, RHODE ISLAND
PAGE 1 OF 2

f SAMPLE IDENTIFICATION: $8-56

* YOLATILE ORGANIC COMPOUNDS (PPB) *

METHYLENE CHLORIDE.............. 13 uw

‘ ACETONE............ cereeaean 10 y*»

) 13 743 S

i : 4-METHYL-2-PENTANONE. . ...

d TETRACHLOROETHENE. o .v.-\..... .. 22
TOLUENE. cevernrnnreneanennns

i XYLENE...cciireinnnnnnnenn.

g_.}
TOTAL VOLATILE ORGANICS......... 2

§ * BASE NEUTRAL / ACID EXTRACTABLE COMPOUNDS (PPR} *

A,

. BENZOIC ACID......ceuvurnrenenes

f PHENANTHRENE . « v e nenrenennnnen @ 240 3
ANTHRACENE. ... ceeneeeeeens veen @ 453
DI-N-BUTYLPHTHALATE.......... 46 J

£ FLUORANTHENE . e eevvneneennnnnn...@ 370 J

L PYRENE.....vevvunnnnn. SO | 440 U
BUTYLBENZYLPHTHALATE............

" BENZO(a)ANTHRACENE. .............00 160 J

[ CHRYSENE.....eiennenninnnennn. 8@ 190 J

. BIS(2-ETHYLHEXYL)PHTHALATE. ..... 560 U
BENZO(b)FLUORANTHENE. . ..........00 140 J
BENZO{k)FLUORANTHENE. ...........00

E BENZOCA)PYRENE....cvvieneenen. .00 140 3

. TOTAL BNA*S........... 1331

3 TOTAL PAH'S .. eeerernnnnnanennn. 1285
TOTAL CARCINOGENIC PAH'S........ 630

NOTE: O - INDICATES AN ESTIMATED VALUE. THE VALUE IS BELOW THE SAMPLE QUANTITATION

LIMIT BUT GREATER THAN ZERO.

U - INDICATES THAT THE COMPOUND IS BELOW DETECTION LIMITS.

* - INDICATES THAT THE QUALIFIER HAS CHANGED ACCORDING TO DATA VALIDATION.

** - INDICATES THAT THE CONTAMINANT VALUE HAS CHANGED ACCORDING TO DATA VALIDATION

@ - INDICATES THAT THE COMPOUND IS A POLYNUCLEAR AROMATIC HYDROCARBON (PAH).

@@ - INDICATES THAT THE COMPOUND IS A CARCINOGENIC POLYNUCLEAR AROMATIC HYDROCARBON.

A BLANK INDICATES THAT THE ANALYTE WAS NOT DETECTED.

COMPLETE ANALYTICAL SUMMARY TABLES ARE PRESENTED IN APPENDIX B.

TABLE INCLUDES ALL COMPOUNDS DETECTED IN AT LEAST 1 SAMPLE OF THIS MEDIA
COLLECTED FROM THE SITE.
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TABLE 7
CONSTITUENTS DETECTED IN DISCRETE SURFACE SOIL SAMPLE FROM TANK 56
TARK FARM 5
NAVAL EDUCATION TRAINING CENTER
NEWPORT, RHODE ISLAND
PAGE 2 OF 2

SAMPLE IDENTIFICATION: §5-56

waan PESTICIDES/PCB'S (PPB) www«

4.4°-BDE....ovieierencnanenanan 321
4.4°-DDT..civiriniinnrinananans 74
AROCLOR-12B4....c0cvvnnnncncanan

waawuns [NORGANICS (PPM) *wwiwwe

SILVER. ceeieiiinciincennsasane.

ALUMINUNM....... sossraaan sesasnes 8060
ARSENIC......... “etessaeratannns 6.6 J*
BARIUM. ..eniiiiiiiieicinnanen. 19.9 0*
CALCIUM......... veensveseranenen B54 Bl
COBALT.............. seseesannaan 15.1 5
CHROMIUM. .. veveniniennrnnncnnnns 14
COPPER. .eeiuennnensnnsoncensnss 24.3
IRON. . ceivenieeiiinnennscnencans 25500
MERCURY....cvvuerurinencncnnnnen 54 J»*
POTASSIUM. .. evviinniieniinnnnens 182 B1
MAGNESIUM. ..cvvnnnrnininncnnnn.. 2960
MANGANESE.....covnviunencannnenns 445 g+
BICKEL..ctevrerencnnnroninannnns 21 J*
LEAD. coreinnerrcnnecnenonenss ‘ee 56.6
SELERIUM. . ..cveiivinieniiannanes
VANADIUM....ovncireinrincncnnres 21 J*
3 a3
PETROLEUM HYDROCARBONS (PPM).... 24

NOTE: J - INDICATES AN ESTIMATED YALUE. THE VALUE IS BELOW THE SAMPLE QUANTITATION
LIMIT BUT GREATER THAN ZERO.
U - INDICATES THAT THE COMPOUND IS BELOW DETECTION LIMITS.
Bl - INDICATES THAT THE REPORTED VALUE 1S LESS THAN THE CRDL BUT GREATER THAN THE IDL.
* - INDICATES THAT THE QUALIFIER HAS CHANGED ACCORDING TO DATA VALIDATION.
** - INDICATES THAT THE CONTAMINANT VALUE HAS CHANGED ACCORDING TO DATA VALIDATION
COMPLETE ANALYTICAL SUMMARY TABLES ARE PRESENTED IN APPENDIX B.
TABLE INCLUDES ALL COMPOUNDS DETECTED IN AT LEAST 1 SAMPLE OF THIS MEDIA
COLLECTED FROM THE SITE.
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TABLE 8
CONSTITUENTS DETECTED IN SURFACE SOIL SAMPLES FROM TANKS 53 AND 56
TANK FARM §
NAVAL EDUCATION TRAINING CENTER
NEWPORT, RHODE ISLAND

SAMPLE IDENTIFICATION: $5-53 §5-61 §§-53D $5-56D
DUP $5-53

PETROLEUM HYDROCARBONS..(PPM)... 16 31 8.5

LEAD (PPM)............ creesenen 16.2 J* 17.9 J* 9 J* 8.6 J*

NOTE: J - INDICATES AN ESTIMATED VALUE. THE VALUE IS BELOW THE SAMPLE QUANTITATION
LIMIT BUT GREATER THAN ZERO.
* - INDICATES THAT THE QUALIFIER HAS CHANGED ACCORDING TO DATA VALIDATION.
D - DISCRETE SOIL SAMPLE LOCATION: OTHERS ARE COMPOSITES.
A BLANK INDICATES THAT THE ANALYTE WAS NOT DETECTED.
COMPLETE ANALYTICAL SUMMARY TABLES ARE PRESENTED IN APPENDIX B.




TABLE §

BACKGROUND SOIL SAMPLE RESULTS

SAMPLE IDENTIFICATION: TF5-M6-1
SAMPLE DEPTH (FT): 0-2

*4d% VOLATILE ORGANICS (PPB) ##*

. METHYLENE CHLORIDE.............. 19 U
; ACETONE. eumenneenennnnonnrnnrnos 2 U -
‘ TOTAL VOLATILE ORGANICS......... 0

** BASE NEUTRAL / ACIDS (PPB) »*

DI-N-BUTYLPHTHALATE. ............ 120 3
TOTAL BNA'S...evnennn.... ceeenes 120
: TOTAL PAH'S....uvuenenenannnnn.. 0

o4 TOTAL CARCINOGENIC PAH'S........ 0

wa%d PESTICIDES/PCB'S (PPB) waws

: AROCLOR-1254....cueueunccnnnn... 230 u»
Wikl de INOR&“ICS ‘pp”) wkdkdkh
¥ SILVER. ....co...... creneeens .es 0.74 U
E,a ALUMINUM, ....cvennnee... ceeeenes 6090 J*
ARSENIC...\cureirnurerancnsnnnas 7
BARIUM....eoeiinnniinnennnnnnens 14.5 Bl
5 BERYLLIUM........ cereeeineiines . 0.24 U
i CALCIUM. .0vviinnnnnnnnnnnn. ceees 969 Bl
¥ CADMIUM. ...vviinneiinenneennnns 0.75 U
COBALT...cvvurrnnnnnn. e . 7.7 B
. CHROMIUM. ..vvvrnnennnnnnennnen. . 7.1
COPPER....vueeunn. e, . 12.8
¥ IRON...coonrirnneinnnannens ees 16000 J*
MERCURY....... crereieraniiaea, . 0.11 U
POTASSIUM...ccvuinnreinnnnnnn. . 178 U
'y MAGNESIUM. ...evenrnninnnnnnns 1300
E,g MANGANESE. ..oeoernerrennerenenn, 306
. SODIUM. .eouerinnrernnennceennnns 22.4 ¥
NICKEL...vueirinnnrienennnnnnnns 16.1
LEAD. .eeunnrrnieinaennniinnnans 6.2
: ANTIMONY...oureiinnnninnecnnnnns 5.4
i SELENIUM. .eoovnnrriinnrennnnenn. 0.5
YANADIUM. ...lieiiineinennen. 15
ZINC.rneeinieeineiiieinaienanns 42.3
CYANIDE.....evvnuninnrinrcennnn. 0.64 U

NOTE: J - INDICATES AN ESTIMATED VALUE. THE VALUE IS BELON THE SAMPLE
QUANTITATION LIMIT BUT BREATER THAN ZEROD.
U -~ INDICATES THAT THE COMPOUND IS BELOW DETECTION LIMITS.
Bl - INDICATES THAT THE REPORTED VALUE IS LESS THAN THE CRODL BUT
GREATER THAN THE IDL.
INDICATES THAT THE CONTAMINANT VALUE HAS CHANGED ACCORDING
TO DATA VALIDATION.

SAMPLE TF5-M0D6-1 WAS COLLECTED AT MONITORING WELL 6 AT TANK FARM 5 LOCATED
UPGRADIENT OF THE SITE.

TABLE INCLUDES ALL COMPOUNDS DETECTED IN AT LEAST 1 SAMPLE OF THIS MEDIA
COLLECTED FROM THE SITE.
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TABLE 10
CONSTITUENTS DETECTED IN SOIL SAMPLES
FROM WELL BORINGS
TAKK FARM §
NAVAL EDUCATION TRAINING CENTER
NEWPORT, RHODE ISLAND

“AMPLE IDENTIFICATION: M7-1 M8-1 M3-1 M10-1 RN1-1 RW1-2 FB-091890 TB-091190 T8-091480 TB-091850 TB-092090
IPTH (feet below grade): 12-14 29-31 27-29 26-28 5-7 33-35 **% QA/QC SAMPLES *+*
* VOLATILE ORGANIC COMPOUNDS (PPB) *
T ITHYLENE CRLORIDE..........e... 58 B 46 B 41 B 47 B 4100 B 160 B 128 138 kL] 120 B 21 8
§ TETONE..uevevnnnns eeernriaeeas 478 218 3938 18 B 3700 8 42 08 7 38 96 B 25
{4 1-DICHLOROETHANE......ovee... 530 J
1.2-DICHLOROETHENE (TOTAL)...... 300 J
S PHLOROFORM. .\ uvevernnarnnnannns 19
+1.1-TRICHLOROETHANE. . ......... 190 J
RICHLOROETHENE......0u..... . 23
TETRACHLOROETHENE. .0 vvvvneerne.. 13 150 J
TOLUENE. . .vunnnen. ereeneieees 8400
THYLBENZENE ... ceneenennnn. veen 8500
[ YLENE..eveerunnnnnns ceeeens 34000
TOTAL VOLATILE ORGANICS......... 105 69 80 66 59870 202 19 13 131 121 46
(>:BASE NEUTRAL / ACID EXTRACTABLE COMPOUNDS (PPB) +
T HAPHTHALENE. .o veernnennes, e ®@ KA 5800 370 3
2-METHYLNAPHTHALENE . ...ovet... ..@ ! 15000 1400
! ‘CENAPHTHENE............ e e | 1200 J
BUORERE .+ v ennrreraeernneneees @ | 2700 3
-HENANTHRENE....... eeraaaeas e ! 4200 440
ANTHRACENE . .o vvvnneeesennnnnnn @ | 510 3
DI-N-BUTYLPHTHALATE. ..0ovvvnnn .. i 130 J 633
T LUORANTHENE .« evnnenennen. .. e | 700 3
é YRENE..... eerraeereaeaaena, ..@ I 1100 &
BUTYLBENZYLPHTHALATE. - ..o voo .. | 630 J
BENZO(2)ANTHRACENE. ..vvenennns. e | 570 &
TIMRYSERE. 0ot e | 760 3
'IS(2- ETHYLHEXYL) PHTHALATE . ... [ 1000 8 146 JB 90 JB 5300 1100
gENZO(b)FLUORANTHENE. ....... e 88|
BENZOCK) FLUORANTHENE. . ..uve.. ... & |
BENZO(S)PYRENE............e.....€8  NA
t
[ OTAL BNA*S..vvennnnne. eeeannn 1000 270 153 38470 3310 0
TOTAL PAH'Seevnrneeererennnannses 0 0 0 32540 2210 0
TOTAL CARCINOGENIC PAH’S........ 0 0 0 1330 o 0
l;-**'--t INORGANICS (PPM) *wwwawx
4
3 {011 T NA T2y 3.8 3.4 NA 3.6
ALUMINUM. .ooiieeennnnnnnnenn . i 2750 7060 8850 1 10300
TARSENIC. v vvverrennnnnnsennnnnnn | 51.3 54.7 4.8 | 15.7
EALCIUM. e veennenns. reeenenaee. | 1360 3470 1800 ] 12700
(- TY S I 10.5 U 23.1 20.1 | 14.2
CHROMIUM. .. voiiieenunnnnnnn,s ... i 3.3 10.3 16.3 [ 13.8
OPPER. «.evvvennnns eeeeeraeaees | 24.2 28.2 38.5 i 21.1
Eguon | 22000 40000 34400 | 33900 0.406
AABNESIUM. o evvvrencnnennnnannns | 1050 U 4250 3240 | 4260
MANGANESE . .oeevreennnneeeennnnss i 87.3 816 530 | 327
NICKEL. e ereerrrerinrenrasasennns f 10.7 44.7 32.2 | 29.5
EAD. turnnnrenrnannnenennnnnenes | 33.4 850 8 I 3.5
%mmun........................ | 1.1 U 2.8 11U i 1.2
IR e eeenineeenreenansseenenns NA 32.4 77.9 61.2 NA 69.2 0.0284
4.5 8.7 15 22000 2000

" 5ETROLEUM HYDROCARBONS (PPM)....  RNA

- INDICATES AN ESTIMATED VALUE.

. THE VALUE 15 BELOW THE SAMPLE QUANTITATION LIMIT BUY GREATER THAN 2ER0.
- INDICATES THAT THE COMPOURD IS BELOW DETECTION LIMITS.

J

]

B - COMPOUKD ALSQ DETECTED IN THE BLANK.

@ - INDICATES THAT THE COMPOUND IS A POLYNUCLEAR AROMATIC HYDROCARBON (PAH).
8@ - INDICATES THAT THE COMPOUND IS A CARCINOGENIC PAH.

N/A - INDICATES THAT THE COMPOUND WAS NOT ANALYZED FOR IN SAMPLE,
A BLANK INDICATES THAT THE ANALYTE WAS KOT DETECTED.

é COMPLETE ANALYTICAL SUMMARY TABLES ARE PRESENTED IN APPENDIX B.
TABLE INCLUDES ALL COMPOUNDS DETECTED IN AT LEAST 1 SAMPLE OF THIS MEDIA COLLECTED FROM THE SITE.
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TABLE 11

CONSTITUENTS DETECTED IN GROUND WATER SAMPLES

TANK FARM 5

COLLECTED ON JULY 20, 1990
KAVAL EDUCATION TRAINING CENTER
NEWPORT. RHODE ISLAND

PAGE 1 OF 2
SAMPLE IDENTIFICATION: M -530 © MM-B3E Mii-56M Mi-56E MN-B6-1 M-BE-2 Mi-B6-4
* VOLATILE ORGANIC COMPOUNDS (PPB) *
CHLOROMETHANE. .......... ceeseaes N/A N/A N/A K/A R/A
VINYL CHLORIDE............ veneee
CHLOROETHANE....cccoureennrnans
METHYLENE CHLORIDE.............. 47 U* 6 U+
ACETONE.............. tesssacsees 10 U
CARBON DISULFIDE..... cesenenas .
1,2-DICHLOROETHANE.....covvunne. 23 )
1.2-DICHLOROETHENE (TOTAL)...... 630
CHLOROFORM. ......... teneterecens
1.1,1-TRICHLOROETHANE........... 180 J*
CARBON TETRACHLORIDE....... ceees 25 Ur»
TRICHLOROETHENE..ccvveenennnnnn. 38
BENZENE......coviiviinnnencnnnas
4-METHYL-2-PENTANONE....... vreen
TETRACHLOROETHENE....c.cvuvenens 713
TOLUENE. ..o ivniireiirennnenanens 38
ETHYLBENZENE......ccvvvvnnennsns 47
XYLENE.......... veenes cesrecscen 100 N/A N/A N/A N/A N/A
TOTAL VOLATILE ORGANICS......... 1073 0
* BASE NEUTRAL / ACID EXTRACTABLE COMPOUNDS (PPB) *
PHENOL...... feeeeeaaaas cevenenes N/A N/A N/A R/A N/A
2-METHYLPHENOL.......... ceeaenan
A-METHYLPHENOL...... ereccsanes ..
ISOPHORONE.......... N
2,4-DIMETHYLPHENOL...c.vveeenns.
NAPHTHALENE..... ... 0caes PR | 27 J
2-METHYLNAPHTHALENE. ............ @ 719
ACENAPHTHENE........ cessesscnes @
DIBENZOFURAN. ...cveeenncanncanss
FLUORENE. .. cceveiinnnansnnsees @ 45 )
PHENANTHRENE...c.viuvnenseenee. @ 429
DI-N-BUTYLPHTHALATE...ccovunnee.
PYRENE.....ivcvercnaranescnanse@- 213
BIS(2-ETHYLHEXYL)PHTHALATE...... 100 U= N/A N/A N/A N/A LT
TOTAL BRA’S. . cvriierannnannrenas 206 0
TOTAL PAH'S..cvicvnnenniacannse, 206 0
TOTAL CARCINOGENIC PAH'S........ 0 0

NOTE: J - INDICATES AN ESTIMATED YALUE. THE VALUE 1S BELON THE SAMPLE QUANTITATION LIMIT BUT GREATER THAN ZERO.

U - INDICATES THAT THE COMPOUND IS BELOW DETECTION LIMITS.

* - INDICATES THAT THE QUALIFIER HAS CHANGED ACCORDING TO DATA VALIDATION.

*#* - INDICATES THAT THE CONTAMINANT VALUE HAS CHANGED ACCORDING TO DATA VALIDATION
@ - INDICATES THAT THE COMPOUND IS A POLYNUCLEAR AROMATIC HYDROCARBON (PAH).

N/A - INDICATES THAT THE COMPOUND WAS NOT ANALYZED FOR IN SAMPLE.

A BLANK INDICATES THAT THE ANALYTE WAS NOT DETECTED.
COMPLETE ANALYTICAL SUMMARY TABLES ARE PRESENTED IN APPENDIX B.
TABLE INCLUDES ALL COMPOUNDS DETECTED IN AT LEAST 1 SAMPLE OF THIS MEDIA COLLECTED FROM THE SITE.
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TABLE 11
CONSTITUENTS DETECTED IN GROUND WATER SAMPLES
TANK FARM 5
COLLECTED ON JULY 20, 1990
RAVAL EDUCATION TRAINING CENTER
NEMPORT, RHODE ISLAND

PAGE 2 OF 2

SAMPLE IDENTIFICATION: Mal-534 MM-53E M5l-56M Mi-56E Md-B6-1 Mi-86-2 i-86-4
wikh PESTICIDES/PCB'S (PPB) www»

K/A N/A N/A N/A N/A
Wirkdrhdd INORGANICS (PPB) whhwkh
SILVER. ccvreeiiiiinencnnnnnn, .ee N/A N/A N/A N/A N/A
ALUMINUM. .ccoieviiiiiiniaiannnes . 3900
ARSENIC. ..cvvinrinnnnroncanas ves 21.4 J*
BARIUM....cuuianans Cetrsaaeieases 24 J*
BERYLLIUM.......... [ seenen
CALCTUM. .. eiinniiiainnnns caseass 44200
CADMIUM. .. cvervniiinniinnnnnnas .o
COBALT . veiiiieinrenerannnnanana 22.8 81
CHROMIUM. ...ivvvneennnns. tienes 2.4 Bl
COPPER...ccoverinronncnnaconnnes 14.4 U*
IRON.......... ceereaenees vemans 34700
MERCURY...evveerunnnrcncnoronans
POTASSIUM............. tereveanae 1780 B1
MAGNESIUM.......... sesesesacae .o 29900
MANGANESE.......ccoivineiennnsn 4720
SODIUM...eeeiiinninercnnnnnnnnas 15700
NICKEL..ceevon.... trteesieasacns 46 U*
LEAD..... cessesrereratanns cesese 13.4 g 115 44 .5 J* B0.5 J* 21.6 J* 20.2 J*
ANTIMONY. .. oovviinnnrnnnnnnanns
SELENIUM, .ovvvinviniinineinnnnns
VANADIUM. ..coinvniinncnccnnanas 10.7 u*
ZINC.oierireiiriesnnnanonnnnnans 69.8
CYANIDE............ temeseenenes . N/A N/A N/A N/A R/A
PETROLEUM HYDROCARBONS (PPM).... 230 4600

NOTE: J - INDICATES AN ESTIMATED VALUE.

U - INDICATES THAT THE COMPOUND IS BELOW DETECTION LIMITS.
Bl - INDICATES THAT THE REPORTED VALUE IS LESS THAN THE CROL BUT GREATER THAN THE IDL.
* - INDICATES THAT THE QUALIFIER HAS CHANGED ACCORDING TO DATA VALIDATION.
** - INDICATES THAT THE CONTAMINANT VALUE HAS CHANGED ACCORDING TO DATA VALIDATION
N/A - INDICATES THAT THE COMPOUND WAS NOT ANALYZED FOR IN SAMPLE.
A BLANK INDICATES THAT THE ANALYTE WAS NOT DETECTED.

COMPLETE ANALYTICAL SUMMARY TABLES ARE PRESENTED IN APPENDIX B.
TABLE INCLUDES ALL COMPOUNDS DETECTED IN AT LEAST 1 SAMPLE OF THIS MEDIA COLLECTED FROM THE SITE.

THE VALUE 1S BELOW THE SAMPLE QUANTITATION LIMIT BUT GREATER THAN ZERO.
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TABLE 12
CONSTITUENTS DETECTED IN GROUND WATER SAMPLES
TANK FARM 5
COLLECTED ON OCTOBER 25, 1990
NAVAL EDUCATION TRAINING CENTER
NEWPORT, RHODE ISLAND

PAGE 1 OF 2

SAMPLE IDENTIFICATION: -7 M-11 M-S Mi-10 MW-53E MM- 53N MM-S56E  MW-56M
DUP Mi-7 oIL

* VOLATILE ORGANIC COMPOUNDS (PPB) *

CHLOROMETHANE. . . ..

VINYL CHLORIDE....creesenneeenss 23

METHYLENE CHEORIDE.....euuevunns 138 238 338 308 12 B 7500 B 18 B 128

ACETONE. . eieerernnnnesennsaoans 338 12 8 13 B 108

1,1-DICHLOROETHENE. ... .. 42

1.1-DICHLORDETHANE. ......... s 51 52 56 3600

1,2-DICHLOROETHENE (TOTAL)...... 140 140 1400 7000

CHLOROFORM. oo vvsvevneennesacnnas 1 13 33

2-BUTANONE...... 10

1,1,1-TRICHLOROETHANE. .......... 25 24 £50 27000

TRICHLOROETHENE . « v eveeennnns 6 6 460 2200 J

BENZENE..... 16 15 200

TETRACHLOROETHENE . + o vvvveneeans 2 33 5100

TOLUENE. .« eeeesennnnnns eeeenenn 4 4 100 2800

ETHYLBENZENE. .. ... $ 5 150 22000

XYLENE. o urnnieeernnannnconcnnnes 8 8 430 38000

TOTAL VOLATILE ORGANICS...... 259 256 4 7 3564 115600 az 22

* BASE NEUTRAL /7 ACID EXTRACTABLE COMPOUNDS (PPB) *

NAPHTHALENE. ........ T - 5 73 4700 N/A

2-METHYLNAPHTHALENE. . ...... e @ 23 33 12000 |

ACENAPHTHERE. oo vevvnnnnercnnnns @ . i

FLUDRENE. .. veerernnvonnncnsnns @ 13 23 |

PHENANTHRENE . .. evvnrennecsanens @ 2000 J |

PYRENE. v evrerrrreecennncascnnne @ 330 J {

BIS(2-ETHYLHEXYL)PHTHALATE. . .... 29 213 3400 N/A 13

TOTAL BNA®S..evuuereneernnnnenne 10 14 o 0 22430 1 0

TOTAL PAH Seeveirenneecnnceonans 8 12 0 ) 19030 0 )

TOTAL CARCINOGENIC PAH'S........ ) 0 o 0 0 0 0

wawawas INORGANICS (PPB) wwwwaww

ARSENIC. .ouverernennnecsranennns 31.3 39.8 34.6 N/A N/A 26.3 62.5

CHROMIUM. .o eeeeennnnenancnnes I | 15.8 o

COPPER. veeeennnvecncncnncnnnnae 31.4 77.3 i i 0.6 51.2

NICKEL . eravrrnnnenennnaocnsonnns 52.8 95 92 I | 90.4 138

LEAD . sueeeeunrennsnccnsnessanens 3.6 32 5.8 11.4 | ] 35.6 25.2

ZIRC . eeneneerenirranceanncacnns 130 202 42.2 95.5 N/A N/A 138 189

OIL AND GREASE (PPM)............ 18.6 12.8 N/A N/A

TOTAL SUSPENDED SOLIDS (PPM).... 3060 3530 412 908 N/A N/A 6280 740

NOTE: J - INDICATES AN ESTIMATED VALUE. THE VALUE IS BELOW THE SAMPLE QUANTITATION LIMIT BUT GREATER THAN ZERO.
B - COMPOUND ALSO DETECTED IN THE BLANK.
@ - INDICATES THAT THE COMPOUND IS A POLYNUCLEAR AROMATIC HYDROCARBON (PAH).
N/A - INSUFFICIENT SAMPLE VOLUME FOR ANALYSIS.
A BLANK INDICATES THAT THE ANALYTE WAS NOT DETECTED
COMPLETE ANALYTICAL SUMMARY TABLES ARE PRESENTED IN APPENDIX B,
TABLE INCLUDES ALL COMPOUNDS DETECTED IN AT LEAST 1 SAMPLE OF THIS MEDIA COLLECTED FROM THE SITE.
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CONSTITUENTS DETECTED IN GROUND WATER SAMPLES

TABLE 12

- TANK FARM §
COLLECTED ON OCTOBER 25, 1990

NAVAL EDUCATION TRAINING CENTER

NEWPORT, RHODE ISLAND

PAGE 2 OF 2
SAMPLE IDENTIFICATION: RM-1  WB6-1  MWBE-2  MWBE-4 FB-1025 TB1-1025 TB2-1025 TA3-1025
* VOLATILE ORGANIC COMPOUNDS (PPB) *

CHLOROMETHANE . . ouveeeernnnnnnss 29

VINYL CHLORIDE......cccvvnnnnn.. 27

METHYLENE CHLORIDE.............. 168 18 1 CR 138 2 78 16 B
ACETONE...0eveneerenennennnennns us 438 3 6 38 9 J8 5 38
1.1-DICHLOROETHENE. .............

1.1-DICHLOROETHANE. ... .......... 100 1

1,2-DICHLOROETHENE (TOTAL)...... 190 12

CHLOROFORN. .. eveeeennnnneeannns 5 23

2-BUTANONE. ovveeeennnnnnnennnnns

1,1,1-TRICHLOROETHANE. . . ........ 29 7

TRICHLOROETHERE. ............ ees 5 8

BENZENE. ... eeeernrererennnneens 18

TETRACHLOROETHENE . v euunventnnss ; 13
TOLUENE. v evenrnneenennnnns 5 13

ETHYLBENZENE. .. eveeernnnnn. 1

XYLENE....eeennennn.n erereeens 18

TOTAL VOLATILE ORGANICS......... 433 17 47 8 22 3 16 21
* BASE NEUTRAL / ACID EXTRACTABLE COMPOUNDS (PPB) *

NAPHTHALENE. ... 'vveeennnennnnen. @ 16 N/A N/A N/A N/A
2-METHYLNAPHTHALENE. ............ @ 27 | | | ]
ACENAPHTHENE. .o evneeennennn....@ 19 | | | |
FLUORENE . e e eeeennnnearennnnnes @ 23 I i i |
PHENANTHRENE .« v e vvernerennnen. @ 33 i i 1 1
PYRERE. ..eeuneerennrenrnecnnnens @ i | i i
BIS(2-ETHYLHEXYL)PHTHALATE. . .... 33 N/A 12 N/A N/A N/A
TOTAL BNA’S..eeeennnrennnennnnn. 52 0 0 1

TOTAL PAH'S..uneeennrenneennnns 49 ] 0 o

TOTAL CARCINOGENIC PAH'S........ 0 0 0 0

wwawsss JNORGANICS (PPB) wewwwws

ARSENIC. ceivnererennnnnannns 19.1 159 51.6 N/A N/A N/A N/A
CHROMIUM. . vevernnneennneannnn 12.4 | [ | |
COPPER. ..uunrenennnnrenannnenns 160 91.2 i 28.8 I | |
NICKEL.euueereernnnreeennnaeennn 250 14 i | 1 I
LEAD. ceeeenreennnrennnneennsanes 7 48.6 36.2 | ] | |
ZINC.uereernrnrerannsennnsnnnens 73 334 331 | 27 1 | i
CYANIDE. ceunseenrerennnnnnnnnnnn N/A N/A /A N/A
OIL AND GREASE (PPM)..... 35.1 N/A N/A /A /A
TOTAL SUSPENDED SOLIDS (PPM).... 2450 N/A 2000 20100 N/A NA N/A

NOTE: J - INDICATES AN ESTIMATED VALUE.

THE VALUE IS BELOW THE SAMPLE QUANTITATION LIMIT BUT GREATER THAN ZERO.

B - COMPOUND ALSO DETECTED IN THE BLANK.
@ - INDICATES THAT THE COMPOUND IS A POLYNUCLEAR AROMATIC HYDROCARBON (PAH).

N/A - NOT ANALYZED FOR IN SAMPLE.

A BLANK INDICATES THAT THE ANALYTE WAS NOT DETECTED.
COMPLETE ANALYTICAL SUMMARY TABLES ARE PRESENTED IN APPENDIX B.

TABLE INCLUDES ALL COMPOUNDS DETECTED IN AT LEAST 1 SAMPLE OF THIS MEDIA COLLECTED FROM THE SITE.




TABLE 13
SUMMARY OF GROUND WATER SAMPLE RESULTS
{ EXCEEDING DEVELOPED ACTION LEVELS
! TANK FARM 5
NAVAL EDUCATION TRAINING CENTER
NEWPORT, RHODE ISLAND
Page 1 of 2

1 voas
2
Vinyl Chloride MW-53E 2 22 (P)
RW-1 27
: 1,2 Dichloroethene MW-7 140/1405 702* (F)
(total) :
?» 1,1,1-Trichloroethane MW-53E 690 2002 (F)
» Trichloroethene MW-7 6/6° 52 (F)
.- MW-53E 460
X RW-1 5
i MW-86-2 8
. Tetrachloroethene MW-53E 33 52 (F)
IJ Benzene MW-7 16/155 ' 52 (F)
MW-53E 200
;s RW-1 18
§ Toluene MW-53E 100 403 (F)
Ethylbenzene MW-53E 150 , 303 (F)
{% Xylene ) MW-53E 430 203 (F)
INORGANICS
Arsenic MW-56W 62.5 50 (F)
MW-86-1 159
MW-86-2 51.6
Nickel MW-56W 138 1002 (T)
MW-86-1 250

ﬁ MW-86-2 134
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TABLE 13
SUMMARY OF GROUNDWATER SAMPLE RESULTS
EXCEEDING DEVELOPED ACTION LEVELS
TANK FARM 5
NAVAL EDUCATION TRAINING CENTER
NEWPORT, RHODE ISLAND
Page 2 of 2

INORGANICS
Lead MW-7 . 31.6/32% 52 (p)
MW-9 ' 5.8
MW-10 11.4
MW-56E 35.6
MW-56W 25.2
RW-1 7
MW-86-1 48.6
MW-86-2 36.2

(1) The most stringent Federal standard or criteria is listed as the action
level.

(2) 7The Federal Maximum Contaminant Level (MCL).

(3) A secondary Federal Drinking Water Standard based on organoleptic data
{(i.e., taste and odor).

(4) The National Interim Primary Drinking Water Regulation (NIPDWR).
(5) puplicate samples collected at this location.

(F) - Final -

(P) - Proposed

(T) ~ Tentative

* « The action level for 1,2-Dichloroethene is based on cis-1,2-
Dichloroethene and not 1,2-Dichloroethene (total).
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