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STATEMENT OF ACCURACY

As required by the Rhode Island Department of Environmental Management Regulations for Underground
Storage Facilities used for Petroleum Products and Hazardous Materials (DEM DWM-UST05-93) Section
14.12(B)(1), effective December 30, 1993, the undersigned (author) certifies that information presented in
this UST Remedial Investigation report for Coasters Harbor Island in Newport, Rhode Island, is accurate
to the degree specified in this rebon and the Final UST Remedial Investigation Work Plan, Coasters Harbor

Island (HNUS 5/94).
;wrence Pannell‘

Project Manager, ENSR Consulting and Engineering
(under subcontract to Halliburton NUS Corporation)

As required by the Rhode Island Department of Environmental Management Regulations for Underground
Storage Facilities used for Petroleum Products and Hazardous Materials (DEM DWM-UST05-93) Section
14.12(B)(2), effective December 30, 1993, the undersigned (facility owner/operator representative) certifies
that information presented in this UST Remedial Investigation Repont Coasters Harbor Istand in Newport,
Rhode Island, is complete and accurate to the degree specified in this report and the Final UST Remedial
Investigation Work Plan, Coasters Harbor Island (HNUS 5/94).

Brian J. Hella
Remedial Project Manager
Naval Facilities Engineering Command
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EXECUTIVE SUMMARY

This report describes the results of the Underground Storage Tank (UST) Remedial Investigation at
Coasters Harbor Island (CHI), located in Newport, Rhode Island. The work was performed under the
Comprehensive Long-Term Environmental Action Navy (CLEAN) program, Contract No. N62472-90-D-1298,
Contract Task Order (CTO) No. 150, dated November 29, 1993. Field work began in July and ended in
Nov mber of 1994,

CHiI is located at the Naval Education and Training Center (NETC), in Newport, Rl and is owned and
op rat d by the U.S. Navy. The island is situated just off the coast of Newport within Narragansett Bay
and is connected to the mainland via two bridges. The island encompasses an area of approximately 0.2
square miles with approximately 80 to 90 percent of the island occupied by structures and paved areas.
There are no known potable water supply wells or potable surface water bodies on the island.

The ov rall purpose of the investigation program described in this report was to identify and investigate the
potential sources of contamination in the area along Taylor Drive and the vicinity of the electrical distribution
system manhole adjacent to Structure 143 (this investigation area was subsequently expanded to include
the access road south of Structure 149), the abandoned fuel oil line between Structure 86 and the vicinity
of Structure A138, and the immediate vicinity of Structure 74 and Porter Avenue north of the Structure; to

valuate =vailable remedial alternatives, and ultimately, to allow for selection of the best available remedial
technology for the affected areas.

The old Firefighting Training Area (FFTA) adjacent to the Taylor Drive investigation area was not included
within this investigation program as it is currently being investigated under the Installation Restoration
Program (IRP) the IRP is a program for investigating and remediating military installations which is separate
from the UST program. Groundwater samples and water level measurements were obtained from some
of the existing FFTA monitoring wells, however, to obtain data related to the Taylor Drive investigation.

A summary of the field activities, conclusions, and recommendations for further action are provided below
for each of the three investigation areas.

Tayl r Drive and Structure 143

The field investigation at Taylor Drive and Structure 143 included: inspection of 75 manholes for the
pres nce of visibie petroleum hydrocarbons; completion of six soil borings; collection and analysis of
subsurface soil samples; installation of three conventional polyvinyl chloride (PVC) monitoring wells and
four small-diameter steel monitoring wells; collection and analysis of groundwater samples from a total of
nine n wand pre-existing monitoring wells; surveying of sampling locations, and water level measurements.

RAPUBS\PROJECTS\5060045\720.ES ES-1



The conclusions reached as a result of the field investigation are as follows:

e Based on the absenc of visible petroleum hydrocarbons in the manholes, the underground
utilities do not appear to be a conduit for the migration of free-phase hydrocarbons.

e  Total petroleum hydrocarbons (TPH) were detected in subsurface soil samples from three soil
borings.

e  Trace levels of TPH, volatile organic compounds (VOC) and semi-volatile organic compounds
(SVOC) well below state or federal action levels were detected in some of the groundwater
samples; lead in groundwater samples from two monitoring wells exceeded the US EPA Drinking
Water Standard Maximum Contaminant Level (MCL).

Recommendations for further investigation are as follows:

The contamination cannot be attributed to any known existing or former UST, but may be related to the
historical use of fuel oil and waste oil during fire fighting exercises at the old FFTA located adjacent to this
investigation area. This site is being addressed separately under the Installation Restoration Program. No
furth r action is recommended under the UST program.

Abandoned Fuel-Oil Line

The field investigation along the abandoned fuel-oil line included: installation of two small-diameter steel
monitoring wells; collection and analysis of groundwater samples from both small-diameter wells for TPH;
surveying of well locations, and water level measurements.

The conclusions reached as a result of the field investigation are as follows:

e  TPH was not detected in groundwater samples from this area; floating product was not observed
during water level measurements.

The results of the field investigation indicate that the abandoned fuel oil line does not represent a sourc
of, or conduit for, subsurface petroleum hydrocarbon contamination. No further investigation or corrective
action is recommended.

Structure 74

The fi Id investigation at Structure 74 included: inspection of 55 manholes for the presence of visible
petroleum hydrocarbons; installation of two small-diameter steel monitoring wells; collection and analysis
of groundwater samples from 11 monitoring wells and a sump; collection and analysis of floating-product
samples from two monitoring wells; surveying of sampling locations, and water level and product thickness
measurements.

RAPUBS\PROJECTS\S060045\720.ES ES-2
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Th conclusions reached as a result of th fi Id invésltigation at Structure 74 are as follows:
»  The underground utilities generally do not appear to act as a preferential pathway for the

migration of petroleum hydrocarbons except along th path of the fuel-oil line between Structure
74 and Porter Avenue.

* Dissolved concentrations of TPH, VOC, SVOC and metals in groundwater do not exceed any
federal or state MCLs at this time, however the presence of free-phase hydrocarbons on top of
the water table in five monitoring wells confirms that a release of fuel oil has occurred in the
vicinity of Structure 74. The plume of free-phase hydrocarbons extends beneath Porter Avenue
north of Structure 74; the northern extent of the plume has not been determined. The trace
detection of TPH as motor oil in a monitoring well south of Structure 74 raises the possibility that
a small, separate release of petroleum hydrocarbons may have occurred in this area.

¢ Dissolved concentrations of lead in the groundwater approach the federal Drinking Water
Standard MCL in two monitoring wells.

An int rim free product recovery system has been installed north of Structure 74 to create a groundwater
captur zone. The system was brought on-line in the spring of 1995. The separate-phase floating product
that accumulates in the recovery well is collected and containerized, and groundwater pumped from the
recovery well is treated and discharged to the sanitary sewer system under permit.

RAPUBS\PROJECTS\S060045\720.ES ES-3
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1.0 INTRODUCTION

11 OVERVIEW

This report describes the results of the Underground Storage Tank (UST) Remedial Investigation at
Coasters Harbor Island (CHI), located in Newport, Rhode Island. The work was performed under the
Comprehensive Long-Term Environmental Action Navy (CLEAN) program, Contract No. N62472-90-D-1298,
Contract Task Order (CTO) No. 150, dated November 29, 1993. Field work began in July and ended in
November of 1994.

Section 1.0 of this report describes the objectives of the current investigation, provides an introduction to
the investigation areas, summarizes the results of previous investigations, and describes the locations of
former and present USTs on CHI. Section 2.0 describes the methodology of the field investigation. Section
3.0 reports on the general physiographic conditions present on CHI. Section 4.0 summarizes the results
the field investigation. Section 5.0 summarizes the conclusions and recommendations of the field
investigation and Section 6.0 contains pertinent references. The Appendices contain a list of acronyms
(Appendix A), soil boring logs (Appendix B), well construction diagrams (Appendix C), and groundwater
sample collection records (Appendix D).

1.2 OBJECTIVES OF CURRENT INVESTIGATION

The overall purpose of the investigation program described in this report was to identify and investigate the
potential sources of contamination in the area along Taylor Drive and the vicinity of the electrical distribution
system manhole adjacent to Structure 143 (this investigation area was subsequently expanded to include
the access road south of Structure 149), the abandoned fuel oil line between Structure 86 and the vicinity
of Structure A138, and the immediate vicinity of Structure 74 and Porter Avenue north of the Structure; to
evaluate available remedial alternatives, and ultimately, to allow for selection of the best available remedial
technology for the affected areas.

The old Fire Fighting Training Area (FFTA) adjacent to the Taylor Drive investigation area was not included
within this investigation program as it is currently being investigated under the IRP (a program for
investigating and remediating military installations which is separate from the UST program). Groundwater
samples and water level measurements were obtained from some of the existing FFTA monitoring wells,
however, to obtain data related to the Taylor Drive investigation.

1.3 SITE DESCRIPTION

CHI is located at the Naval Education and Training Center (NETC), in Newport, Rl. NETC (the Activity)
is owned and operated by the U.S. Navy. The island is situated just off the coast of the City of Newport,
RI within Narragansett Bay and is connected to the mainland via two bridges (Figure 1-1). The island
encompasses an area of approximately 0.2 square miles with approximately 80 to 90 percent of the island
occupied by structures and paved areas.

RAPUBS\PROJECTS\5060045\720.51 1-1
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Dunng the UST Remedial Investigation, the potential for subsurface contamination by petroleum
hydrocarbons was evaluated at three separate areas on the northern portion of CHI. These areas included:
Taylor Drive and the vicinity of Structure 143 where petroleum hydrocarbons were reportedly observed by
Activity personnel in an electrical manhole, an abandoned fuel oil line formerly connecting the power plant
(Structure 86) to a mock-up of a ship’s boiler located in Structure A138, and Structure 74, an underground
storage bunker used to store the fuel oil burned at Structure 86 (Figure 1-2).

1.3.1 Past and Present Activities on the Site

CHI was acquired by the Navy in 1881 from the City of Newport to serve as a training center. In 1884, the
Naval War College (NWC) was established on the island. A causeway and bridge linking the island to the
mainland was constructed in 1892. Developm:ent of Newport for Navy purposes occurred prior to and
duning World War |, which caused a significant lﬁcrease in military activity in Newport. A bridge connecting
Coddington Point and CHI was built when approximately 1,700 men were sent to Newport and housed in
tents in both areas. Much of the base organization was transferred to Coddington Point when it was
purchased by the Navy in 1918.

The Newport base was reduced to caretaker status in 1933 and remained relatively inactive until the late
1930's when it was reactivated in preparation for World War Il. In 1940, Coddington Cove was acquired
for use as a supply station New construction at that ime included additional barracks and power plant
faciliies on CHI Naval activities were reduced when the Newport base reverted to peace time status
following World War 1l The entire naval complex was consolidated into a single naval command
designated the U.S Naval Base in 1946

Durnng the peace time status, the Naval Base increased s activities in the fields of research and
development, specialized training, and preparedness for modern warfare. The Officer Candidate School
was established in 1951 The NWC underwent major expansion during the late 1950's and early 1970’s,
which transformed the coliege into a major university In July of 1971, the Naval Schools Command was
restructured and named the Naval Officer Traiming Center (NOTC).

Other changes during the peace-time status included the construction of Piers 1 and 2 at Coddington Cove
in the late 1950’s. Newport became the headquarters of the Commander Cruiser-Destroyer Force Atlantic
in 1962 with a fleet of approximately 55 naval warships and auxihary craft home-ported there In April of
1973, the Shore Establishment Realignment Program (SER) resulted in reduction of forces and excessing
of land at Newport and in Apnl of 1974 NOTC was changed to NETC

Today, NETC serves as a training faculny for mulnary officers and also provides logistical support for the

entire naval complex. NETC is also the area coordinator for naval activities in Rhode Island. The NWC
1s currently still active on CHI and the island 1s still much in use

R \PUBS\PROJECTS\5060045\720 S1 ‘ 1-3
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1.3.2 Results of Previous Inv_stigations and Compliance History

The following is a discussion of previous mvesingations that have been conducted at CHI at three separate
‘areas: the Taylor Drive investigation area adjacent to the old FFTA, the abandoned fuel oil pipeline
between Building 86 and Structure A138, and Structure 74. Compliance history and corrective actions are
summarized where applicable.

Taylor Drive and Structure 143

Environmental investigations in the vicinity of Taylor Drive have been focused on the old FFTA which was
located in what is now Katie Field on the north end of CHI (Figure 1-2). The old FFTA was used from
approximately 1944 to 1972 for fire fighting practice. It is believed that two of the buildings previously on
the site were used as mock "carrier compartments” and were set on fire using a water/oil mixture.
Underground piping carried the mixture to the buildings and from the buildings to an on-site oil-water
separator (TRC 1994).

Olly subsurface soils were detected during a 1987 geotechnical boring program related to the planned
expansion of the child-care facility formerly located at Structure 144 (now closed). TRC Environmental
Cormporation completed a Phase | Remedial Investigation at the site in 1992, and a Phase |l Remedial
Investigation in 1994. TRC concluded that elevated ievels of semi-volatile organic compounds (SVOC) and
inorganics are present In the site solls, especially in surface soils along the edge of the site, adjacent to
Narragansett Bay, and in subsurface soils located in the central and western portions of the site. Petroleum
odors and staining were present in the subsurface soils throughout the central and western portions of the
site Petroleum odors and a sheen were also noted In groundwater samples from some of the wells.
Groundwater contained relatively low SVOC concentrations; one volatile organic compound (VOC) was
detected in one well sample Inorganics were present in many of the groundwater samples at
concentrations In excess of MCLs Based on filtered analyses, the elevated inorganics may be related to
fine silt matenals in the groundwater samples (TRC 1994)

According to Activity personnel, oll was found In recent years in an electrical manhole located adjacent to
Structure 143 at the west end of Taylor Drive, and to the west of the old FFTA It was suspected at the
time that the contamination found in the manhole was related to the FFTA, or to some other source,
possibly Structure 74

Abandoned Fuel Oil Line ]

The abandoned fuel oil line, located between Building 86 and Structure A138, was considered by the Navy
to be a possible pathway for the migration of petroleum hydrocarbons which might have leaked from the
line and therefore was included in the investigation described in this report  Construction details of the fuel
oll line appear on a plan dated Apnl 28, 1944, titled "Naval Training Station Newport R I., Large Ship Pre-
commissioning Tramning Center, Engine Training Bl'd'g & School, Fuel & Diesel OIl Supply Blow-down
Tank." The abandoned fuel oil line ran inside of a steam trench and delivered fuel oil from Structure 86
to the Engine Training Building located where Structure A138 now stands.

RA\PUBS\PROJECTS\S060045\720 S1 1-5



A Navy report provided by the Activity (Navy, 1993) refers to an inspection of the fuel oil ine in preparation
for providing a scope of work and a cost estimate for its removal. The report 7stated that the line was
believed to have been out of service for at least 30 years. The inspection revealed that much of the fuel
oil line was missing, and where it still existed, was corroded, but appeared to be free of any residual fuel
oil. The report concluded that removing the small amount of remaining pipe would be unnecessary since
there was no evidence of either fuel oil contamination or residual oil in the line.

Structure 74

Structure 74, an oil storage reservoir centrally located on CHI, has been investigated as a potential source
of petroleum hydrocarbon releases to the environment reported at several areas on-site. Structure 74 was
constructed during 1917 as the fuel oil storage system for CHI and consists of two (2) 282,000-gallon
capacity fuel oil storage bunkers (in one structure) Structure 74 provides fuel to the CHI power plant
(Structure 86) via a subsurface trench and piping system. Structure 74 is rectangular in shape and is
oriented north/south with approximate dimensions of 145 feet long, by 55 feet wide, by 11 feet deep A
common wall separates the north and south storage vaults The structure was constructed with reinforced
concrete used in the floor slab, walls and ceiling. According to the original plan specifications, four (4)
inches of reinforced concrete is present in the floor slab and eight (8) inches of reinforced concrete 1s
present in the walls and ceiling. No information on original structural linings or coatings for the concrete
surfaces were noted on the drawings.

From the time of construction through most of 1988, No 6 fuel oil was used as the fuel source delivered
to Structure 74 The fuel type was converted to No. 4 fuel oil in November, 1988. This type of fuel oil is
presently still being used on site Product delivery totals were obtained from NETC for the period 1986
through 1990. For the three year period between 1986 and 1988, deliveries of No. 6 fuel oil amounted to
an average of 3.70 million gallons of oil each year In 1989, when No 4 oil was being used, the fuel
delivery total was approximately 3.28 million gallons The 1990 fuel delivery total was approximately 2 02
millon gallons  Fuel delivery totals for 1991 based on daily delivery records indicate a total of
approximately 5 30 million gallons delivered Without further evaluation, it is not known by Activity
personnel why annual fuel usage has varied so much over the last five years for which records have been
reviewed

In April of 1989, an oil spill incident report was filed by NETC which indicated that a release of
approximately 200 gallons of No 4 residual heating oil had occurred with the spill source listed as
discharge from Structure 74. The incident was initiated by observations of fuel oil in an oil/water separator
located adjacent to Structure 86 followed by observations of seepage into an underground valve station
and piping trench next to Structure 74. NETC personnel determined that leakage was occurring from the
south tank and responded by evacuating the tank within 24 hours which stopped leakage into the trench
Rhode Island Department of Environmental Management (RIDEM) was notified regarding the incident and
discussions were initiated relative to investigation of the extent of environmental impact.

In August of 1989, four four-inch inside-diameter (1 d ) PVC monitoring wells (MW-1 through MW-4) were

installed by NETC within approximately 50 feet of the north and west sides of Structure 74. Three of the
four wells encountered bedrock at depths of approximately ten feet or less without encountering
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groundwater. The remaining well (MW-2) interceptéd groundwater with an indication that free product was
also present. .
in September of 1989, Tracer Research Corporation (Tracer Research) was contracted by NETC to perform
leak testing of Structure 74. A leak testing method was developed specifically for use at this investigation
area but was not implemented at this time because of the known leakage incident Leak testing was
postponed until tank repairs were completed.

In October of 1989, the interior of the Structure 74 south vault was inspected by NETC personnel prior to
repairs. A 25-foot long crack in the concrete floor was observed to be present and actively seeping inward.
Contractors installed a small floor drain and pump in an effort to stop the seepage so the crack could be
repaired Once seepage was controlled, the records indicate that epoxy was used to seal the floor crack

in December of 1989, a blended latex membrane liner with reinforcing fabric was epoxied in place. The
south tank was later placed back into service. The north tank was similarly lined a short time later. Total
liner thickness is estimated to be approximately 40 ml (minimum thickness) according to installation
specifications

In January of 1990, tank leakage testing was initiated to Tracer Research. The testing procedure involved
Injection of two gallons of a tracer substance into the south tank, followed by injection of air into exterior
probes along the east side of Structure 74, and collection and analysis of air samples from probes placed
along other sides of the tank structure The test was also repeated in the reverse direction. The testing
indicated the presence of very low concentrations of tracer substance In some of the samples A leakage -
rate of .0032 gallons per day was calculated by Tracer Research. Because of the low leakage rate,
assumed to be approximately one gallon per year, Tracer Research certified the tank as not leaking and
recommended periodic monitoring to determine liner performance over time

Intermittent monitoring of oil and water levels in Tracer Research probes by NETC personnel between
October, 1989 and January, 1990 indicated the reduction of oil in some probes but an increase in oil in
others NETC personnel noted that three of nine Tracer Research probes (#1, 2, 4) were not functioning
on 1/8/90 Sixty percent of the probes were assumed to be present and functioning at the time of the
Tracer Research leak test on 1/20/90, according to NETC records It 1s not known whether the probes
were reinstalled prior to the leak test or exactly what the indicated functioning problem was.

The south tank was fully returned to service in January, 1990. The north tank was briefly taken out of
service in early 1990 to allow for liner installation Facility records indicate that the fuel delivery piping
between Structure 74 and Structure 86 (Power House) was replaced in 1989

In August of 1993, Tracer Research tight-tested Structure 74 by adding a volatile chemical tracer to the
product stored within the two vaults and analyzing soil vapor samples collected from probes installed
around the perimeter of the structure Based on detections of the tracer chemical in soil vapor at greater
than 0 1 ug/L, Tracer Research classified Structure 74 as failing the tightness testing (Tracer Research,
1993).
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In October of 1993, GZA GeoEnvironmental, Inc. (GZA) conducted a subsurface investigation at Structure
74. Five four-inch i.d. PVC monitonng wells (MW-101 through MW-105) were installed to the east, west
and north of Structure 74. The wells were installed 35 to 50 feet below ground surface (bgs). Bedrock was
encountered between 0.5 and 6 feet bgs and the depth to groundwater ranged from 8.2 to 23.8 feet bgs.
Petroleum odors were noted during the drilling of MW-103 and MW-104, and 0.04 feet of free product was
observed in MW-103. Soil or groundwater samples were not submitted for laboratory analysis during this
investigation. During a concurrent study performed by GZA in October of 1993 for a proposed library
located southwest of Structure 74, three test borings were drilled and completed as two-inch id PVC
monitoring wells (GZ-1 through GZ-3) The well depths ranged between 24 to 30 feet bgs. Bedrock was
encountered from 4.5 to 9 feet bgs in all three wells and the depth to the water table ranged from 12 1 to
15.2 feet bgs. Free product was not noted in any of the wells. Analysis of soil and groundwater samples
for VOC and total petroleum hydrocarbons (TPH) resulted in one detection of TPH (21 ppm) in a surficial
soil sample from boring GZ-2. No VOC were detected in any of the soil samples and there were no TPH
or VOC detections in any of the groundwater samples.

Structure 74 was last leak-tested by Tracer Research in March of 1994 using the same methodology as
the August 1993 test. During the March 1994 test, only the north vault was evaluated. The tracer chemical
was not detected in soil vapor samples and the north vault was classified as passing the tightness test
(Tracer Research, 1994). According to Activity personnel, the south vault was subsequently emptied,
cleaned and repaired. As of the date of this Remedial Investigation report, the Navy was evaluating the
repairs prior to placing the vault back into service.

In May of 1994, GZA conducted an additional environmental investigation to further evaluate the extent of
contamination In the vicinity of Structure 74. Four two-inch 1.d. PVC monitoring wells (MW-106 to MW-109)
were Installed north of Structure 74 The wells were installed 15 to 17.5 feet bgs and intercepted the water
table between 7.8 and 14.0 feet bgs. Free-phase floating product was observed in MW-107, MW-108 and
MW-109

Based on the findings of GZA's December 1993 study, NETC contracted with GZA to install an interim
separate-phase product recovery system at Structure 74. RIDEM approved the design plans in June of
1994 and GZA completed installing the system by September of 1994. According to Navy personnel, a
sewer discharge permit was obtained in the spring of 1995 and the system is now operating

In November of 1994, GZA submitted to NETC a Correction Action Plan for Structure 74. The plan was
prepared to address Sections 14 11 and 14 12 of RIDEM's Regulations for Underground Storage Facilities
Used For Petroleum Products and Hazardous Materials (dated December 1993). The plan provides
recommendations for the instaliation of up to two addttional product recovery wells with provisions for the
capture and storage of the free product, and treatment and discharge of the groundwater.

1.4 PRESENT AND FORMER UNDERGROUND STORAGE TANKS
NETC maintains a list of present and former USTs at CHI. According to Activity personnel, in addition to

Structure 74, there are 12 other UST locations, of which, only one (at Structure 29) is presently active. The
remaining USTs have been closed and all but one have been removed. Former USTs were present at
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Structure 54 (one UST), Structure 55 (three USTs) ;nd Structure 405 (seven USTs). One former UST has
been closed in place at Structure 116.

Structure 29 is located north of Porter Avenue opposite Structure 74. A 2500-gallon UST used to store No.
2 fuel oil was installed in 1990, replacing a 3000-gallon UST which was closed and removed.

Structure 54 1s located approximately 600 feet east-southeast of Structure 74. A 650-gallon fuel oil UST
was removed in August of 1994.

Structure 55 is the fire station located approximately 250 feet east of Structure 74. Three USTs were
removed in August of 1994. These included: one 500-gallon fuel oil UST, one 1000-gallon gasoline UST,
and one 4000-gallon gasoline UST

Structure 405 was a gas station formerly located approximately 300 feet south southwest of Structure 149.
The seven USTs formerly located here included one 20,000-gallon UST used for gasoline, two 10,000-
gallon USTs used for gasoline, one 10,000-gallon UST used for diesel, two 5000-gallon USTs used for
gasoline, and one 500-gallon UST used for waste oil. All seven tanks were closed in 1987 and removed
and the building itself has also been removed. The area is now used for parking

Structure 116 is the security office at Gate 1 A 2000-gallon UST used to store No. 2 fuel-oll was closed
in place 1n 1994 when the building was converted to gas heat.
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2.0 FIELD INVESTIGATION METHODOLOGY

2.1 MANHOLE INSPECTION

A manhole inspection survey was conducted at two investigation areas on CHI (Structure 74 and Structure
143 Manhole/Taylor Drive) for the purpose of determining whether hydrocarbon contamination is present
within trench backfill materials or the utility lines. Because underground utility trenches may be backfilled
with material of a higher permeability than the soil the trench is constructed in, the backfill may act as a
preferential pathway for migration of free-phase petroleum hydrocarbons. Occasionally, hydrocarbons
which may be present within trench backfill materials will find their way into the utility line itself. Therefore,
a simple determination of hydrocarbon contamination can sometimes be made via manhole inspection.

The Halliburton NUS Team identified and opened accessible manhole and storm drain covers for each
utility (steam service lines, storm drains, sanitary sewer, water mains, telephone and buried electrical
service) which was found to be within an approximate 400-foot radius of each area. The inside atmosphere
of the manhole structure was screened using a combustible gas indicator (CGl) before each manhole was
opened. CGI readings were made by inserting the probe no more than two feet into the manhole opening
or storm drain cover. If a manhole did not have an opening to insert the probe, the manhole cover was
removed and a CGl reading was taken before flashlights or tools were used for inspection. After removing
the manhole cover, the interior of the manhole structure was inspected for visible hydrocarbons and
hydrocarbon odors. No samples of sediment and/or water were collected from the manholes for laboratory
analysis because sufficient evidence of petroleum hydrocarbon contamination was not observed. The
findings of this survey were documented in the field logbook and on facility drawings.

The results of the manhole inspection survey are summarized by investigation area in Sections 4.1 and 4.3.
2.2 SOIL BORINGS AND SOIL SAMPLING

Soil borings were conducted at 13 locations (SB-1 through SB-6 and SB-21 through SB 27) at the Structure
143 and Taylor Drive investigation area indicated on Figure 2-1. Of these, 12 were shallow borings
completed to the water table to determine if hydrocarbons are present at the water table interface and one
(SB-5) was a deep boring to the bedrock surface. The soil borings were completed in July and August of
1994 by New England Boring Contractors, inc. of Glastonbury, Connecticut. A summary of the soil boring
details is listed in Table 2-1 and boring logs for all of the soil borings are included in Appendix B.

Three soil borings (SB-1 through SB-3) were completed at approximate 150-foot intervals along Taylor
Drive. Completion depths of these borings ranged from 12.25 to 14 feet bgs. Two of the borings (SB-2
and SB-3) were later converted to monitoring wells (ENSR-1 and ENSR-2, respectively) and the third boring
(SB-1) was backfilled and covered with an asphalt cold patch.

Three soil borings (SB-4 through SB-6) were completed within the vicinity of the manhole near Structure
143. Two of these borings (SB-4 and SB-6) were completed from 6.5 to 8.5 feet into the water table to
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TABLE 2-1

SUMMARY OF SOIL BORING DATA
COASTERS HARBOR ISLAND UST REMEDIAL INVESTIGATION

Total Depth Sample Interval | Laboratory

Soil Boring 1.D. (Feet bgs)! | Sample I.D. (Feet bgs) Analysis®
SB-1 14 BBO1AA 6-8 TPH |
SB-2 (ENSR-1)? 125 BBO2AA 6-8 TPH
SB-3 (ENSR-2) 12.25 BBO3AA 6-8 TPH
SB-4 14 BBO4AA 6-8 TPH
SB-5 24.75 BBO5AA 6-8 TPH
SB-6 (ENSR-3) 12 BBO6AA 6-8&8-10* TPH
SB-21 10.25 AB21AA 8.5-10.25 TPH
SB-22 9.9 AB22AA 6.5-8.5 TPH
SB-23 105 AB23AA 25-45 TPH
SB-24 10.5 AB24AA 45-65 TPH
SB-25 8.5 AB25AA 4565 TPH
SB-26 8.5 AB26AA 45-6.5 TPH
SB-27 8.5 AB27AA 45-65 TPH

! Feat bgs = Feet below ground surface
2| aboratory analysis of TPH was by GC/FID, Method SW846/8000.
3Three soil borings were converted to monitoring wells and numbered sequentially (ENSR-1 through

ENSR-3) as they were installed.
4 Sample BBO6AA was composited from samples collected at both 6-8' and 8-10 intervals.
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a total depth of 12 to 14 feet bgs. Boring SB-6 was later converted into monitoring well ENSR-3. The third
boring (SB-5) was complet d to a point of refusal which was assum dto b the bedrock surface at 24.75
feet bgs. Borings SB-4 and SB-5 were backfilled upon completion and covered with an asphalt cold patch.

Bas d on elevated headspace measurements and petroleum hydrocarbon odors observed in borings SB-2
and SB-3, an additional seven borings (SB-21 through SB-27) were completed along the roadway south
of Building 149 to identify potential sources. Completion depths for these seven borings ranged from 8.5
to 10.5 feet bgs. Following collection of subsurface soil samples for laboratory analysis, the borings were
backfilled and covered with an asphalt cold patch.

The soil borings were completed with a truck-mounted drilling rig using both four and one-quarter-inch i.d.
hollow-stem augers with an outside diameter (0.d.) of approximately eight inches, and four-inch o.d. solid-
stem augers. The solid-stem augers were used above the water table in some of the soil borings which
were not converted to monitoring wells, to minimize the amount of soil cuttings generated. Split-spoon
samples were collected continuously from the ground surface to the bottom of each boring using a two-foot
long split-spoon (two-inch 0.d.). The drilling equipment was steam-cleaned prior to beginning the first
boring, and again between each boring. The split-spoons were decontaminated between each sample
using a phosphate-free soap and water wash, followed by a potable water rinse, a methanol rinse, and a
deionized water rinse.

Split-spoon samples were collected from each boring for visual inspection, and were placed directly into
the sample containers for field screening for the presence of VOC using a Foxboro model 128 Organic
Vapor Analyzer (OVA) flame-ionized detector (FID) and a headspace measurement technique. The sample
exhibiting the highest VOC headspace concentration (as measured by an OVA) from each boring (for a
total of thirteen samples) was submitted for laboratory analysis of TPH by GC/FID Method SW846/8000.
All observations regarding the calibration and responses of the OVA FID and sample selection were
recorded on the boring logs and in the site logbook.

Aqueous Quality Assurance/Quality Control (QA/QC) samples were also submitted for laboratory analysis.
The QA/QC samples consisted of a rinsate blank collected daily and analyzed every other day for TPH
(GC/FID) and one-time field blanks analyzed for TPH (GC/FID), TCL VOC by method SW846/8240, and
TCL SVOC by method SW846/8270. Because the field investigation program for CHI was conducted
simultaneously with a UST Remedial Investigation at Coddington Cove (to be described in an upcoming
report due in June 1995), the field blanks included analyses used in both programs. The rinsate blank was
prepared in the field by pouring deionized water through a decontaminated split-spoon and into the sample
bottles. The field blanks consisted of deionized water and source water used for decontamination of the
driling equipment. No soil QA/QC samples were obtained within the Structure 143/Taylor Drive
investigation area.

The results of the soil boring analyses from the Taylor Drive and Structure 143 investigation area are
discussed in Section 4.1
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2.3 EXISTING MONITORING WELL EVALL;E:I'ION

The existing monitoring wells installed in the vicinity of Structure 74 and the old FFTA were examined to
verify well location, well integrity, and the presence of water and/or product. The results of the existing well
evaluation were used to determine which existing wells would be selected for groundwater sampling and
water level measurements.

24 CONVENTIONAL MONITORING WELL INSTALLATION, DEVELOPMENT AND SAMPLING

Three conventional monitoring wells were installed at the Structure 143 and Taylor Drive investigation area
(Figure 2-1) for groundwater quality and water level monitoring purposes. The wells were numbered
sequentially (ENSR-1 through ENSR-3) as they were installed. These new wells supplement information
obtained from existing wells in the nearby old FFTA. The well construction details are summarized in Table
2-2. Appendix C contains the monitoring well construction diagrams.

The wells were constructed of Schedule 40, two-inch i.d. polyvinyl chloride (PVC) riser pipe and well
screen, with the screen installed to bridge the water table. The wells were completed with eight-foot
screens with a slot size of 0.010 inches. A silica sand pack (Number 2 Morie) was placed around the well
screen to a level of approximately two feet above the top of the screen. A one-foot thick layer of bentonite
pellets was placed on top of the sand pack. Silica sand was placed on top of the bentonite seal and a
protective steel casing with a flush-mount cover was cemented in place. All wells were fitted with locking
caps and keyed-alike locks.

The monitoring wells were developed during the period of August 3-17, 1994. Development was
accomplished by alternately surging with a surge block and purging with a submersible pump. The
objective of the well development was to remove any fine-grained sediments which had settled at the
bottom of the well or in the sandpack adjacent to the well screen. Well development continued until the
purge water was as free of suspended sediments as possible and fines which had settled at the bottom
of the well had been removed.

A groundwater sampling program was conducted during the period of August 29 through September 2,
1994. Groundwater samples were collected from each of the three new conventional monitoring wells plus
11 pre-existing conventional monitoring wells installed by others during previous investigations. Pre-existing
wells at Taylor Drive included MW-5 and MW-7S. Pre-existing wells at Structure 74 included GZ-1 through
GZ-3, MW-101, MW-102, MW-105, MW-106, MW-107, and MW-108. Well construction diagrams for
monitoring wells installed by others during previous investigations and sampled during this investigation are
included in Appendix C. One groundwater sample was also collected from a sump located at Structur 114
(Figure 2-1). Samples of the floating product observed in wells MW-104 and MW-109 were collected
instead of groundwater samples.

A submersible pump and dedicated tubing was used to purge between 1.3 and 7.2 volumes of water from
each of the 14 wells and the sump prior to collecting the samples. As each well volume was removed, pH,
conductivity and temperature were measured and recorded on the groundwater sample collection records.
Purging continued until these parameters stabilized or until the well was pumped dry, indicating that fresh
groundwater was entering the well (wells which had less than three volumes of water removed were those
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TABLE 2-2

SUMMARY OF MONITORING WELL CONSTRUCTION DETAILS
COASTERS HARBOR ISLAND UST REMEDIAL INVESTIGATION

Ground Screened Depth to Water
Surface Interval Well Water® Table
Elevation (feet Diameter/ (feet Elevation | Geological Unit in
Well I.D. | (NGVD)' bgs)? Material bgs) (NGVD) | Screened Interval®
ENSR-1 8.72 4.4-12.2 2°/PVC 5.55 3.17 Sand, silt and
gravel
ENSR-2 6.99 4.1-11.9 2°/PVC 5.569 1.40 Sand, silt and
gravel; sandy peat
ENSR-3 6.37 4.0-11.8 2°/PVC 5.44 0.93 | Sand, silt and
" | gravel; bedrock
SD-1 7.49 5.25-7.25 | 1.25"/Steel 6.21 1.28 Sand, silt and
gravel
SD-2 10.07 6.85-8.85 | 1.25"/Steel 7.65 2.42 Sand, silt and
gravel
SD-7 30.95 7.5-9.5 1.25%/Steel 8.21 22.74 Weathered
Bedrock
SD-8 28.13 | 9.82-11.82 | 1.25%/Steel N/A® N/A Weathered
Bedrock
SD-17 6.70 4.56-6.56 | 1.25"/Steel 5.33 1.37 Sand, silt and
gravel
SD-18 6.80 4.83-6.83 | 1.25"/Steel 5.39 1.41 Sand, silt and
gravel
SD-20 7.10 4.65-6.65 | 1.25"/Steel 4.85 2.25 Sand, silt and
' gravel
SD-21 7.60 4.33-6.33 | 1.25%Steel 5.32 2.28 Sand, silt and
gravel

' NGVD = National Geodetic Vertical Datum, 1929 (feet above sea level)
2 Feet bgs = Feet below ground surface

3 Water level measurements were taken on November 9, 1994,

4 Information 1s based on visual inspection of split-spoons collected at ENSR-1, ENSR-2 and ENSR-3 and dirill cuttings
from the small-diameter wells (SDs).
5 Water was not present in SD-8. Free product was measured at 11.27 feet bgs.
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which w re purged dry). The samples were coll cted with a disposabl bailer. Samples from th three
new wells and the 11 existing wells were submitted for laboratory analysis of TPH by GC/FID Method
SW846/8000, TCL VOC by Method SW 846/8240, TCL SVOC by Method SW 846/8270 and RCRA 8
metals by Method SW 846/6000 and 7000 series. The sample from the Structure 114 sump was analyzed
for TPH by GC/FID Method SW846/8000 only. Sufficient free product was present in two existing wells
(MW-104 and MW-109) for a product sample to be collected, which was analyzed for TPH by GC/FID
Method SW846/8000 only. The groundwater analyses conducted are summarized by well in Table 2-3.
Copies of the Groundwater Sample Collection Records are included in Appendix D.

QA/QC samples were also submitted for laboratory analysis. The QA/QC samples consisted of duplicate
groundwater samples collected at ENSR-1 and MW-105 and two trip blanks. The trip blanks were prepared
prior to the sampling activities by the subcontractor analytical laboratory and remained with the sampling
kits as the samples were collected and shipped to the laboratory.

The results of the groundwater analyses are summarized by investigation area in Sections 4.1, 4.2 and 4.3.
25 SMALL-DIAMETER MONITORING WELL INSTALLATION, DEVELOPMENT AND SAMPLING

The UST Remedial investigation Work Plan for Coasters Harbor Island (Halliburton NUS, 1994) specified
that the small-diameter wells were to be driven well points installed within utility trench backfill materials
to determine whether petroleum hydrocarbons were present in the backfill and if so, their lateral extent.
Several attempts were made to drive the small-diameter wells, however, these were unsuccessful due to
the density of the soil. Instead, a truck-mounted drill rig equipped with four-inch o.d. solid-stem augers was
used to bore to the water table or to bedrock (whichever came first) to create an opening for the well point.
The wells consisted of a 1.25-inch i.d. steel riser pipe, drive point and two-foot long screens with a slot size
of 0.010 inches. The assembled well was placed into the borehole and backfilled with drill cuttings or sand
pack. After approximately 20 minutes the well was checked for the presence of water or petroleum product.
Where water or product was detected in a well, the well was completed as a permanent installation. In the
absence of water or product, the well was removed and the boring grouted to the ground surface. At most
locations, bedrock was encountered before reaching the water table and a well was not completed. Wells
completed as permanent installations were finished with a protective steel casing with a flush-mount cover
cemented in place above the well. All wells were fitted with locking caps and keyed-alike locks. Table 2-4
summarizes the small-diameter well installations and failed attempts. The well construction diagrams for
completed small-diameter wells are included in Appendix C.

Small-diameter monitoring wells were temporarily installed at 21 locations along utility trenches in the three
investigation areas on CHI (Structure 74, Structure 143 Manhole and Taylor Drive, and the abandoned fuel
oil line between Building 86 and Structure A138). Eight wells were completed as permanent installations
and 13 wells were installed and subsequently removed due to the absence of water or product. The
location of each completed and removed small-diameter well is noted on Figure 2-1.

A total of 10 small-diameter well installations were attempted at the Structure 74 investigation area. Of
these, two wells (SD-7 and SD-8) were completed as permanent installations and eight wells (SD-9 through
SD-16) were installed and removed. The well installation attempts were located along the steam service
utility trench in Porter Avenue, along the storm drain line north of and perpendicular to Porter Avenue, and
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TABLE 23

SUMMARY OF MONITORING WELL SAMPLING ACTIVITIES
COASTERS HARBOR ISLAND UST REMEDIAL INVESTIGATION
AUGUST 29 - SEPTEMBER 2, 1994

k= WELLLD. SAMPLE 1.D. LABORATORY ANALYSIS'
e Taylor Drive and Structure 143 Investigation Area
ENSR-1 BWO1AA TPH, VOC, SVOC, METALS
ENSR-2 BWO02AA TPH, VOC, SVOC, METALS
ENSR-3 BWO3AA TPH, VOC, SVOC, METALS
MW-5 BWMSAA TPH, VOC, SVOC, METALS
MW-78 BWBFAA TPH, VOC, SVOC, METALS
SD-17 BWS17A TPH
SD-18 BWS18A TPH
SD-20 BWS20A TPH
SD-20 BWS20B TPH
SD-21 BWS21A TPH

Abandoned Fuel Oil Line Investgation Area

SD-1 CWSO1A TPH

sD-2 CWS02A TPH

Structure 74 Investigation Area

GZ-1 AWG1AA TPH, VOC, SVOC, METALS
GZ-2 AWG2AA TPH, VOC, SVOC, METALS
GZ-3 AWG3AA TPH, VOC, SVOC, METALS
MW-101 AW101A TPH, VOC, SVOC, METALS
MW-102 AW102A TPH, VOC, SVOC, METALS
MW-104 AW104A TPH®
MW-105 AW105A TPH, VOC, SVOC, METALS
MW-105 AW105B TPH, VOC, SVOC, METALS
MW-106 AGZAAA TPH, VOC, SVOC, METALS
MW-107 AGAZBA TPH, VOC, SVOC, METALS
MW-108 AGZACA TPH, VOC, SVOC, METALS
MW-109 AW103A? TPH?
SD-7 AWSO07A TPH
SD-8 AWSO08A TPH
BLDG. 114 SUMP ASUO1A TPH

! Samples were analyzed by the following methods:
TPH - GC/FID, Method SW846/8000,
TCL VOCs - Method SW846/8240,
TCL SVOCs - Method SW846/8270, and
RCRA 8 Metals - Method SW846/6000 & 7000 Series.
2 Monitoring well MW-109 was incorrectly labelied MW-103 in the field.
3 Product samples were collected from MW-104 and MW-109 and analyzed for TPH.
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TABLE 2-4

SUMMARY OF SMALL-DIAMETER WELL INSTALLATION ATTEMPTS
COASTERS HARBOR ISLAND UST REMEDIAL INVESTIGATION

Well Status
Depth of Well' | (C = Completed
Well Attempt 1.D. (Feet bgsy’ R = Removed)®
SD-1 7.55 Cc
SD-2 9.156
SD-3 79 R
SD-4 101 R
SD-5 10.0 R
SD-5 Offset 8.1 R
SD-6 8.4 R
SD-7 9.8 C
SD-8 12.12 C
SD-9 9.8 R
SD-10 9.8 R
SD-11 9.1 R
SD-12 10.0 R
SD-13 10.55 R
SD-14 68 R
SD-15 53 R
SD-16 5.3 R
SD-17 6.86 C
SD-18 7.13 C
SD-19 7.3 R
SD-20 695 c
SD-21 6.63 C

' Refer to Table 2-2 for the screened intervals for permanently
completed wells.

2 Feet bgs = Feet below ground surface

3 Each small-diameter well was temporarily instalied. Some were
completed as permanent installations if water and/or free product
was noted; the remainder were removed.
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along th abandoned fuel and steam line that runs downgradient in the parking lot from Structure 74 to
Port r Avenue. Well d pths ranged b twe n 5.0 and 10.25 f et bgs.

Five small-diameter well installations were attempted at the Structure 143 Manhole and Taylor Drive
inv stigation area. Four wells (SD-17, 18, 20 and 21) were completed as permanent installations and on
well (SD-19) was installed and removed. The well installation attempts were located along the storm drain
line which runs in a north-south direction east of Structure 143. Well depths ranged between 6.6 and 7.1
feet bgs. :

Six small-diameter well installations were attempted along the abandoned fuel oil pipeline between Building
86 and Structure A138. Two wells (SD-1 and SD-2) were completed as permanent installations and four
wells (SD-3 through SD-6) were installed and removed. Well depths ranged between 7.6 and 9.8 feet bgs.

The eight small-diameter monitoring wells remaining as permanent installations were developed on August
17, 1994 by using a low-flow peristaltic pump. The objective of the well development was to remove fine-
grained sediments which had settled at the bottom of the well. Well development continued until the purge
water was as free of suspended sediments as possible and fines had been removed from the bottom of
the well.

Groundwater samples were collected on August 29, 1994 from each of the permanent small-diameter wells
using a peristaltic pump and dedicated tubing. Between 1.8 and 18.5 volumes of water were purged from
each well prior to collecting a sample. Groundwater parameters including pH, conductivity and temperature
were measured and recorded on the groundwater sample collection records. Purging continued until these
parameters stabilized or until the well was pumped dry, indicating that fresh groundwater was entering the
well (wells which had less than three volumes of water removed were those which were purged dry). The
samples were submitted for laboratory analysis of TPH (GC/FID) by Method SW846/8000. The
groundwater analyses conducted are summarized by well in Table 2-3. Copies of the Groundwater Sample
Collection Records are included in Appendix D.

A QA/QC sample was also submitted for laboratory analysis. The QA/QC sample consisted of a duplicate
groundwater sample collected at SD-20.

The results of the small-diameter groundwater analysis are summarized by investigation area in Sections
41,42 and 4.3.

2.6 WATER LEVEL AND PRODUCT THICKNESS MEASUREMENTS
Water level and product thickness measurements were made in 28 new and pre-existing wells on
November 9, 1994. The data were used to develop a water table elevation contour map and to delineate

the extent of any free product found. The results are discussed in Section 3.3 and by investigation area
in Sections 4.1, 4.2 and 4.3.
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2.7 DECONTAMINATION PROCEDURES

Decontamination procedures were in compliance with RIDEM and Halliburton NUS Team SOP
requirements as established in the work plan (Halliburton NUS, 1994). All nondisposable sampling and
t sting equipment which came in contact with the sample medium was decontaminated to prevent cross-
contamination between sampling points. Disposable sampling equipment was used whenever possible.
Disposable bailers were used to collect the groundwater samples from the conventional monitoring wells.
Dedicated tubing was used with the submersible pumps during purging of the conventional wells and with
the peristaltic pump during purging and sampling of the small-diameter wells.

For the use of nondedicated sampling equipment which came in direct contact with samples, such as split-
spoons, surge blocks and submersible pumps, the decontamination sequence was as follows:

(1) Potable water and non-phosphate detergent (Alconox) wash (scrub equipment with brush).
(2) Potable water rinse.

(3) Deionized water rinse.

(4) Methanol (pesticide grade) rinse.

(5) Deionized water rinse.

(6) Air dry.

Drilling equipment (i.e., augers, drill rods) was decontaminated between borings by steam-cleaning/pressure
washing at an on-site decontamination pad constructed by the drilling subcontractor. Wash water was
pumped into a polyethylene storage tank for later characterization and off-site disposal by GAS
Environmental, Inc.

2.8 SAMPLE HANDLING AND DATA VALIDATION

Whil on-site, the samples were stored on ice in an insulated cooler. Samples to be delivered to the
laboratory were packed in protective wrap and sealed in a cooler with Chain-of-Custody tape. A Chain-of-
Custody form accompanied the samples from the field to the laboratbry. Soil and groundwater samples
were delivered to the laboratory within 24 hours of collection. All of the samples were analyzed by CEIMIC
Cormporation of Narragansett, Rhode Island.

The analytical results were reviewed by the Halliburton NUS Team for the foliowing elements: completeness
of deliverables with requested analyses, sample holding times, detection limits, and quality control results
for surrogate, laboratory control samples (LCS) and MS/MSD recoveries. In addition, all VOC and SVOC
sample analyses and results were reviewed for the presence of blank contamination. This review included
laboratory, field, rinsate and trip blanks.

The data as reported by the laboratory was within NFESC level “C* guidelines. Sample detection limits
met method detection limits (MDL) except for groundwater samples ENSR-1 and MW-108, which required
dilutions due to high levels of target or non-target compounds. Detection limits in these samples were
elevated by the following dilution factors: two times the MDL for ENSR-1 and 100 times the MDL for MW-
108. Associated quality control results were acceptable for these samples.
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Methylene chloride, chloroform and acetone wer most often det cted in the blanks associated with the
VOC analys s of thes samples. The pr s nc of blank contaminants indicat that false positive results
may exist for the contaminant compounds in the associated data. Action levels of 10 times the maximum
concentration of any compound were used to evaluate the data. Sample results less than the established
action levels should be considered false positives and have been qualified as undetected [coded U(b)] on
the sample results tables. Di-n-butylphthalate was detected in some of the blanks associated with the
SVOC analyses. This compound was not detected in any associated samples. Reported metals blank
result were also evaluated but all metals results exceeded blank action levels and no qualifications were
necessary for the metals data.

In order to identify the petroleum hydrocarbon present in the soil, groundwater and product samples, the
laboratory analyzed a series of petroleum hydrocarbon standards. These standards included: kerosene,
gasoline, fuel oil #2, fuel oil #4, fuel oil #5, fuel oil #6, diesel fuel, jet fuels, motor oil, lube oil and wast oil.
The laboratory compared sample chromatograms to standard chromatograms and concluded that the
hydrocarbon pattern, when present in the samples, "most closely matches” the diesel fuel standard
chromatogram pattern (with one exception at well MW-101 where the hydrocarbon pattern “most closely
matches” motor oil). The Halliburton NUS Team reviewed the chromatograms and noted many similarities
and subtle differences between the diese! fuel and No. 4 fuel oil patterns. The hydrocarbon pattern in the
samples shows a weathered product while the standards represent “fresh” products. Definitive identification
of petroleum hydrocarbon pattemns are frequently hindered by the weathering process. Based on the
known use of No. 4 fuel oil at Structure 74, it is the opinion of the Halliburton NUS Team that the TPH
detected at Structure 74 and interpreted by the laboratory as "most closely matching® diesel fuel may
actually be No. 4 fuel oil.

2.9 WASTE HANDLING

Investigation-Derived Wastes (IDW) were generated during the field investigation. The wastes consisted
of drill cuttings, well purge water, used personal protective equipment (PPE), disposable sampling
equipment, and decontamination wash water.

Drill cuttings (and split-spoon samples not submitted for laboratory. analysis) that were visibly clean were
disposed of in or around the boring as general fill. Soils which were visibly contaminated with
hydrocarbons were stockpiled at the soil staging area located in the parking area west of Building 144 for
later characterization and off-site disposal by GAS Environmental Inc. The soil was placed on top of a
polyethylene liner and was overlain by another sheet of polyethylene. The soil stockpile was surrounded
with haybales to prevent dispersion of the soil by wind or water.

Well purge and development water from the conventional and small-diameter monitoring wells which was
visibly free of hydrocarbons was discharged to the ground in the vicinity of the well. Well purge water
containing visible hydrocarbons was collected and transported to the polyethylene storage tank located at
the staging area.

Used PPE was sealed, bagged and disposed of as general refuse. Used sampling equipment was
disposed of with the PPE as general refuse.
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Phosphat -fr e detergent wash water, rinse water, and dilute decontamination fluids used at each sampling
location were coll cted and transported from ach sampling location to the poly thylene storage tank .
located at the staging area.

Characterization and off-site disposal of the contaminated soil and containerized water was subcontracted
to GAS Environmental Inc. of Stoughton, MA. Contaminated soils were transported to the Plainville, CT
Landfill operated by Laidlaw Inc. The water was delivered to United Oil Recovery in Meriden CT for
treatment/disposal.

2.10 ELEVATION SURVEY

All of the newly-installed conventional and small-diameter monitoring wells were surveyed for location and
elevation. The soil borings were surveyed for location only. Some of the pre-existing wells at Structure
74 and the old FFTA which were used in the round of water level measurements were also surveyed as
a quality assurance check in order to compare the results with established data. All of the survey work was
performed by Louis Federici and Associates, licensed surveyors in the state of Rhode Island. Locations
of the soil borings and monitoring wells were reported as northing and easting coordinates based on the
1927 Rhode Island State Plane Coordinate System. Elevations of the monitoring wells were reported in
feet above sea-level based on the 1929 North American Vertical Datum.

The survey data are summarized in Table 2-5. The results were used in conjunction with the water level
and product thickness measurements to generate a groundwater contour map presented in Section 3.0.
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TABLE 2-5

SURVEY DATA
COASTERS HARBOR ISLAND UST REMEDIAL INVESTIGATION

t

Original | Top of | Top of
Northing Easting Grade | Casing { Riser
Description | Coordinate' | Coordinate' | Elev.? Elev.? | Elev.?
Taylor Drive and Structure 143 Investigation Area
Monitoring Wells | ENSR-1 156735.031 | 547231.135 8.72 8.72 7.88
ENSR-2 156772.009 | 547026.549 6.99 6.99 6.29
ENSR-3 156831.453 | 546788.315 6.37 6.37 5.95
f SD-17 156733.049 | 546948.21 6.7 6.7 6.32
SD-18 156669.631 | 546948.298 6.8 6.8 6.22
SD-20 156501.58 | 546947.412 7.1 71 6.89
SD-21 156423.972 | 546948.606 7.6 76 7.32
MW-1 156790.098 | 547688.002 9.67 9.67 9.47
MW-2S 156995.551 | 547435.378 7.33 7.33 6.74
MW-3 156914.041 | 547290.053 8.17 8.17 7.94
MW-4 156944.589 | 546996.482 6.05 6.05 5.76
MwW-5 156655.421 | 547366.122 10.78 10.78 10.47
MW-7S 156781.233 | 547263.072 9.09 9.09 8.55
MW10-S 156899.17 | 547580.075 8.52 8.52 8.36
Soil Borings and | SB1 156705.844 | 547368.578
E?;';itzm:“ SB4 156775.768 | 546809.597
Attempts SBs 156806.185 | 546773.267
SB21 156364.022 | 546972.344
SB22 156359.24 | 547079.708
SB23 1566355.997 | 547171.506
SB24 156341.524 | 547271.682
SB25 156329.886 | 547371.399
SB26 156335.809 | 547321.737
SB27 156348.554 | 547222515
SD19 156576.401 | 546947.385
R\PUBS\PROJECTS\5060045\720.2T8
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TABLE 2-5
SURVEY DATA

COASTERS HARBOR ISLAND UST REMED

IAL INVESTIGATION

PAGE 2
Original | Top of | Top of
Northing Easting Grade | Casing | Riser
Description | Coordinate' | Coordinate' | Elev? | Elev.? | Elev.?
Abandoned Fuel-0il Line
Monitoring Wells | SD1 156530.769 | 546670.855 7.49 7.49 7.23
SD2 156275.044 | 546628.056 10.07 10.07 9.8
Failed Small- SD3 156246.44 | 546554.731
2::;:?;: Well - 'sps 156003.733 | 546520.735
SDsS 155830.166 | 546499.345
Structure 74 Investigation
Monitoring Wells | MW101 155370.475 | 547015.395 51.58 53.58 53.22
. MW104 155582.663 | 546932.413 28.47 30.34 29.93
MW106 155590.785 | 547071.219 ‘26.1 26.15 26.04
MW107 155595.001 | 546981.756 28.98 29.08 28.97
MW108 155648.254 | 546918.474 245 245 2424
MW2 155591.708 | 546931.173 27.61 29.49 | NONE
GZ1 155386.687 | 546760.049 31.36 31.36 31.18
sSD7 155536.554 | 546920.218 30.95 30.95 30.61
SDs8 165572.9 546880.936 28.13 28.13 27.89
F_ailed Small- SD9 155612.271 546819.93
E,'z:,?g Well - I"sp1o 155626.617 | 546879.3
SD11 155626.829 | 546944.719
SD12 155624.969 | 547025.973
SD13 155712.434 | 547026.314
SD14 155798.451 | 547025.894
SD15 155620.046 | 547074.197
SD16 155610.85 | 547162.314

1 - Based on 1927 Rhode Island State Plane Coordinate System
2 - Feet above Sea-Level Based on 1929 North Amencan Vertical Datum
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3.0 SITE PHYSIOGRAPHIC CONDITIONS

3.1 TOPOGRAPHY

CHl lies off the coast of Newport, Rhode Island within Narragansett Bay. The island is roughly oval in
shape and is approximately 0.7 miles long by 0.3 miles wide with the long axis trending north/south. The
topography of CHI and the Newport area has been shaped by the underlying bedrock geology, glaciation,
erosion and filling. Bedrock was the controlling influence in shaping the island during the last period of
glaciation. Vertical relief totals approximately 65 feet with the island’s highest point (represented by a
bedrock high) being south-centrally located. Approximately 80 to 90 percent of the island is developed and
covered by pavement or structures.

3.2 GEOLOGY

The geology of NETC Newport and CHI is characterized by surficial unconsolidated glacial deposits
underlain by Pennsylvanian-age, non-marine, sedimentary bedrock. The geology is illustrated on four
cross-sections; two drawn through the Taylor Drive and Structure 143 investigation area (A-A’ and B-B’),
the other two drawn through the Structure 74 investigation area (C-C’ and D-D’). Figure 3-1 indicates the
area of the four cross-sections. The cross-sections themselves appear as Figure 3-2 (A-A’), Figure 3-3
(B-B’), Figure 3-4 (C-C’) and Figure 3-5 (D-D’). The cross-sections are based on boring logs generated
during this investigation and boring logs generated by others during previous investigations at Structure 74.
All of the boring logs are included in Appendix B.

3.2.1 Description of Unconsolidated Materials

Unconsolidated materials above the bedrock surface consist of probable fill material, organic material and
glacial sediments. Probable fill material (brown sand, silt and gravel) was encountered in most of the soil
borings completed at Taylor Drive during this investigation program. This material was observed to depths
ranging from 4.5 to 8 feet bgs in SB-1 through SB-5 (see Figure 3-2) and to approximately 2 feet bgs in
SB-22 and SB-24 through SB-27 (see Figure 3-3). Based on GZA boring logs, fill was observed to 2 feet
bgs in MW-108 at Structure 74 (see Figure 3-4).

Layers of organic material, which consist of sandy peat, roots and other organics, were observed between
6 to 8 feet bgs in SB-4, SB-5 and SB-6 along Taylor Drive. These layers are believed to be original
deposition surfaces which represent a buried soil horizon. Soils above these layers would therefore be
composed of fill material.

Glacial sediments consist of sand, silt, gravel and till and were deposited 10,000 to 12,000 years ago
during the Wisconsin glaciation. These glacial deposits directly overlie the bedrock surface, as observed
in all of the soil borings completed along Taylor Drive. Based on GZA boring logs at Structure 74, till was
observed in MW-108 to 9 feet bgs (Figure 3-4).
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3.2.2 D scripti n fB dr ck

NETC is located at the southeastern end of the Narragansett Basin, which is a topographical depression
that trends in a north/south direction and drains directly to the Atlantic Ocean. The Pennsylvanian-ag d
bedrock on CHI is composed of the Rhode Island Formation, which underlies most of the Narragansett
Basin. The Rhode Island Formation includes fine to coarse conglomerate, sandstone, lithic graywacke,
graywacke, arkose, shale and a small amount of meta-anthracite and anthracite. CHI is mostly covered
with coarse-grained conglomerate layers, which are gray to greenish in color and consist of pebbles,
cobbles and boulders (up to several feet long) interbedded with sandstone and graywacke. These thick
conglomerate layers are more resistant to erosion than are the surrounding rocks and thus, are
topographically higher. Conglomerate was encountered at relatively shallow depths (0.5 to 9 feet bgs) in
the borings completed by GZA at Structure 74, as depicted in Figures 3-4 and 3-5. Weathered bedrock,
consisting of grayish silt and fine sand, which crumbled easily when handied, was observed in several of
the borings completed at Taylor Drive (see Figures 3-2 and 3-3). The weathered bedrock was encountered
at approximately 12 feet bgs in SB-1, SB-2 and SB-3; at approximately 22 feet bgs in SB-5, and at
approximately 8 feet bgs in SB-21 and SB-22.

3.3 HYDROGEOLOGY

3.3.1 Depth to Groundwater and Groundwater Flow Direction

The depth to groundwater depends upon the topographic location, time of year and character of subsurface
deposits. Groundwater is obtained from the unconsolidated glacial deposits of till and outwash and from
the underlying bedrock of the Rhode Island Formation. Rainfall infiltration is the principal means of
groundwater replenishment, however, runoff is controlled over much of the island and directed through
storm drains into the Bay. Seasonal water level fluctuations are common in the area. During the late
spring and summer, the water table usually declines as a result of evaporation and the uptake of water by
plants, and rises during autumn and following winter thaws. In addition, tidal influences can effect hourly
changes in the water table close to the shoreline.

A round of synoptic water level measurements were made in 28 conventional and small-diameter
monitoring wells on November 9, 1994. Based on the results, groundwater on CHI is present at shallow
depths of approximately 5 feet bgs along the shoreline areas where monitoring wells are present (Taylor
Drive and old FFTA) and at depths of greater than 25 feet bgs inland (near Structure 74). The water table
measurements and groundwater elevation data are included in Table 3-1. The water table elevation
contours based on the November 9, 1994 data are depicted on Figure 3-6. The data indicate that
groundwater is flowing in a radial arc from the vicinity of Structure 74 towards the northwest, north and
northeast. In the vicinity of the Taylor Drive and Structure 143 investigation area, groundwater flows to the
north and notthwest and presumably discharges into Narragansett Bay. Tidal fluctuations in monitoring
wells MW-2 and MW-4 were observed by TRC during the Phase | Rl conducted at the old FFTA (TRC,
1992). During that study, the maximum fluctuation of the groundwater table due to tidal influence was 0.91
feet as observed in MW-28S.
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TABLE 3-1

WATER LEVEL AND PRODUCT THICKNESS MEASUREMENTS
COASTERS HARBOR ISLAND UST REMEDIAL INVESTIGATION
NOVEMBER 9, 1994

Well I.D. Depth to Depth to Elevation of Groundwater Product
Water' Product’ Riser Pipe Elevation Thickness
(Feet) (Foeet) (NGVD?) (NGVD?) (Feet)
Taylor Dnve and Structure 143 Investigation Area
ENSR-1 471 N/A 7.88 3.17 N/A
ENSR-2 4.89 N/A 629 1.4 N/A
ENSR-3 5.02 N/A 5.95 0.93 N/A
MW-1 6.73 N/A 9.47 2.74 N/A
MW-2S 54 N/A 6.74 1.34 N/A
MW-3 574 N/A 7.94 22 N/A
MW-4 4.49 N/A 5.76 127 N/A
MW-5 73 N/A 10.47 3.17 N/A
MW-78 5.63 N/A 8.55 2.92 N/A
MW-108 6.8 N/A 8.36 1.56 N/A
sD-17 4.95 V N/A 6.32 1.37 N/A
SD-18 4.81 N/A 6.22 1.41 - N/A
SD-20 . 4.64 N/A 6.89 225 N/A
SD-21 5.04 N/A 7.32 2.28 N/A
Abandoned Fuel Oil Line investigation Area
SD-1 5.95 N/A 723 1.28 N/A
SD-2 7.38 N/A 9.8 242 N/A
Structure 74 Investigation Area

GZ-1 17.25 N/A 31.18 13.93 N/A
GZ-2 16.38 N/A 40.29 23.91 N/A
GZ-3 14.12 N/A 36.58 22.46 N/A
MW-101 26.19 N/A 53.22 27.03 N/A
MW-102 28.29 N/A £§5.22 26.93 N/A
MW-104 10 9.69 29.93 19.93 0.31

MW-105 16.81 N/A 38.13 21.32 N/A
MW-106 10.44 N/A 26.04 15.6 N/A
MW-107 10 9.98 28.97 18.97 0.02

MW-108 9.63 9.55 24.24 14.61 0.08

SD-7 7.87 N/A 30.61 22.74 N/A
SD-8 N/A 11.03 27.89 N/A ~0.55°

! Water level and product thickness measurements were taken at the highest point of

the nser pipe.

2 NGVD = National Geodetic Vertical Datum, 1929 (feet above sea level)

* Product thickness I1s estimated, as water was not present in SD-8. Product
thickness is based on the amount of product present in the well.
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3.3.2 Descripti n_fth Ar a Surr_unding th _Sit

According to th Groundwater Classification Map dated June, 1993, RIDEM has classified th groundwater
on all of Coasters Harbor Island as GB, indicating that it is assumed to be not suitable for public or private
drinking water use without treatment. The GB groundwater classification applies to groundwater located
beneath highly urbanized areas with dense concentrations of industrial and commercial activity and the
areas surrounding and including permanent waste disposal sites. According to the Activity, there are no
groundwater supply wells other than monitoring wells present on CHI.
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4.0 NATURE AND EXTENT OF CONTAMINATION

4.1 TAYLOR DRIVE AND STRUCTURE 143 INVESTIGATION

41.1 Results of Manhole Inspection

As described in Section 2.1 of this report, the objective of the manhole inspection task was to evaluate the
potential for subsurface migration of petroleum hydrocarbons through buried utility trenches. This objective
was met by opening manhole covers and inspecting the interior of the underground utility chambers for the
presence of hydrocarbons. A total of 75 manholes representing storm drains, sewer, electrical and
telephone utilities were inspected within a 400-foot radius of Structure 143 and along Taylor Drive to
Structure 158. The manholes inspected are illustrated on Figure 4.1-1.

Free-phase petroleum product was not observed in any of the utility chambers. The atmosphere within the
utility chambers was measured with a CGl; the results never exceeded background and no petroleum odors
were observed by the field team. A very slight sheen (barely discemable) was observed on top of water
in three of the manholes (E-2, E-4 and ST-16). The minor nature of the sheens was interpreted as surface
runoff; therefore no samples were collected for laboratory analysis.

4.1.2 Results of Soil Borings and Soils Analyses

A total of 13 soil borings were conducted in this investigation area at the locations indicated on Figure 4.1-
2. The first six borings (SB-1 through SB-6) were conducted along Taylor Drive and in the vicinity of
Structure 143. Borings SB-2, SB-3 and SB-6 were completed as monitoring wells ENSR-1, ENSR-2 and
ENSR-3 respectively. Based on the results of elevated headspace measurements and petroleum
hydrocarbon odors observed in borings SB-2 and SB-3, an additional seven borings (SB-21 through SB-27)
were conducted approximately 400 feet south of Taylor Drive to identify potential sources.

One soil sample from each boring was submitted for laboratory analysis of TPH (GC/FID). The
methodology used to conduct the borings and collect the soil samples is described in Section 2.2 of this
report.

4.1.2.1 TPH in Soils

The only TPH detections occurred at SB-2 (760 mg/kg), SB-3 (550 mg/kg) and SB-4 (13 mg/kg). The
fingerprint analysis for TPH was reported by the laboratory as most closely matching diesel fuel. TPH was
not detected at any of the other soil borings. The analytical results are summarized in Table 4.1-1 and are
displayed on Figure 4.1-2.
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TABLE 4.1-1

COASTERS HARBOR ISLAND UST RICTO 150
TAYLOR DRIVE AND STRUCTURE 143 INVESTIGATION

TPH IN SOIL

BORING ID: 88-1 88-2 8B-3 8B-4 8B~5 8B-6 8B-21 88~22 88-23 8B-24 8B-26 88-26 88-27

SAMPLE ID:| BBO1AA BBO2AA BBOSAA BBO4AA BBOSAA BBOBGAA AB21AA AB22AA AB23AA AB24AA AB25AA AB26AA AB2TAA

DEPTH (foot): 6-8 68 e-g 6-8 68 6~-10 8.5—-10' 6.5-8.5 2.5-4.5 45-65 45-88 4.5-0.5 4585

DATE SAMPLED:| 07/209/04 07/29/94 07/29/94 07/29/94 07/29/94 07/20/04 06/12/94 08/12/94 00/12/94 08/15/04 00/15/04 08/16/94 08/15/04

LABORATORY ID: | 840673—01 | 040873-02 | 940673—04 | 940673—05 | 040673—06 | 64067308 | 040711—14 | 040711—15 | 940711—-18 | 940720-01 | 04072002 | 940720-03 | 940720-04
TPH SOIL (MG/KG)
GASOLINE 11U 11U 122y 11U 1Mu 1MV 1" 11U 1y 2V
DIESEL FUEL 1u 760 550 18{11U 122V 1y 1y 1u 1V 11U 1u 12V
KEROSENE 11U 1"Mu 12V 1y Mu 1My 1"mu 1A RY) 1My 12U
JP-4 JET FUEL 11U 11U 12U 1Mu 1u 1My 1Vu 11U LA RY) 122V
JETFUEL A 11y 1Mu 12U 1u 11U ARV 1"u 11U 11U 12U
JP-5JET FUEL 11U 1Mu 12U 11U 1Mu 1"u 1"u 1u 1Mu 12U
MOTOR OIL 11u v 12V 11U 1y 1"uv 11U U 11U 12U
-l's #2FUEL OIL 1y IRRY) 122V 1Mu 1Mu 1"y 1My 11U 11U 12U
1N

#4FUEL OIL 11U 11U 12U "y 1My 11V 1"u 11U 1Mu 12U
#S5FUEL OIL 11U 1V 12U 11V 1Mu 11U 1My 11U M"u 12U
#6 FUEL OIL 11U ARV 12U 11U 11U 11U 1"u 11V ARRY 12V
WASTE OIL 1y 1u 12U 1vu 11U 1Mu 1My 11V 1u 122V

U = Undetected at specified detection limit.
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41.3 Results f Well Installati n and Groundwat r Analys s

Three conventional monitoring wells (ENSR-1 through ENSR-3) and four permanent small-diameter w lis
(SD-17, SD-18, SD-20, and SD-21) were installed at the locations indicated on Figures 4.1-3 through 4.1-6.
Approximately one week after development, groundwater samples were collected from ENSR-1, ENSR-2,
ENSR-3, SD-17, SD-18, SD-20 and SD-21, as well as nearby monitoring wells MW-5 and MW-7S installed
by TRC during previous investigations at the old FFTA. Groundwater samples collected from ENSR-1,
ENSR-2, ENSR-3, MW-5 and MW-7 were analyzed for TPH (GC/FID), VOC, SVOC and RCRA 8 Metals.
A duplicate field sample was collected from ENSR-1 and submitted for analysis along with the regular field
sample. Groundwater samples collected from SD-17, SD-18, SD-20 and SD-21 were analyzed for TPH
(GC/FID) only. The methodology used to install and develop the conventional ENSR-series and smali-
diameter monitoring wells, and to collect the groundwater samples is described in Sections 2.4 and 2.5 of
this report.

The following sub-sections summarize the results of groundwater analyses for TPH, VOC, SVOC and
RCRA 8 metals and include federal and state standards for Maximum Contaminant Levels (MCLs). RIDEM
uses the US EPA Drinking Water Standard MCLs for sites which have groundwater classified as GA. For
sites where groundwater is classified as GB, RIDEM has no published standards for MCLs, but instead
examines the sites on a case-by-case basis (personal communication 11/7/94). As discussed in Section
3.3 of this report, groundwater at all of NETC Newport is classified as GB and the US EPA Drinking Water
Standard MCLs do not apply. However, in the absence of any published RIDEM groundwater MCLs for
GB-classified sites, the US EPA MCLs have been included for discussion purposes.

4.1.3.1 TPH in Groundwater

The only TPH detections occurred at ENSR-1 (11 mg/L in the field sample, 9.8 mg/L in the field duplicate
sample) and ENSR-2 (1.4 mg/L). The fingerprint analysis for TPH was reported by the laboratory as most
closely matching diesel fuel. As discussed in Section 2.8, it is the Halliburton NUS Team's opinion that,
due to similarities between standard chromatograms, the TPH reported in these samples is most likely No.
4 fuel oil. TPH was not detected at any of the other conventional or small diameter monitoring wells
sampled. The analytical results are summarized in Table 4.1-2 and are depicted on Figure 4.1-3.

The US EPA does not presently have a Drinking Water Standard MCL for TPH.
. 4132 VOC in Groundwater

The only VOC detections occurred at ENSR-1. Benzene was detected at an estimated concentration
(below the detection limit) of 1.0 ug/L in both the field sample and the duplicate field sample. Total xylenes
were detected at an estimated concentration (below the detection limit) of 2.0 ug/L in the field duplicate
sample, but were undetected in the regular field sample. There were no other VOCs detected in the two
samples from ENSR-1 and no VOCs were detected in any of the other groundwater samples collected from
the conventional monitoring wells in this area. The analytical results are summarized in Table 4.1-4 and
are depicted on Figure 4.1-3.
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TABLE 4.1-2

COASTERS HARBOR ISLAND UST RICTO 150
TAYLOR DRIVE AND STRUCTURE 143 INVESTIGATION
TPH (GC/FID) IN GROUNDWATER

WELLID:| ENSR—1 |ENSR-1dup] ENSR-2 | ENSR-3 MW-5 MW—7 sD-17 sD-18 SD-20 | sD-20dup| SD-21
SAMPLEID:| BWOIAA | BWOIAB | BWO2AA | BWOSAA | BWMSAA | BWBFAA | BWS17A | BWS1SA | Bws20A | Bws208 | Bws21A
DATE SAMPLED: 08/29/94 08/29/94 08/29/94 08/29/94 - 08/29/94 08/30/94 08/30/94 08/30/94 08/30/94 08/30/94 08/30/04
LABORATORY ID;| 840766—-02 | 84076602 | 840766—03 | 940766—03 | 940766—08 | 940767—-07 | 540771-09 | 54077110 | 04077111 | 84077112 | 94077113
TPH WATERS (mg/L)
GASOLINE 1u 1 1 1U 1 1U 1u 1u
DIESEL FUEL 11 9.8 141U 1U 1U 1V 1V 1V 1V 1U
KEROSENE 1u 1y 1 1u 1u 1u 1 1y
JP—4 JET FUEL 1 1y 1 1U 1u 1u 1 1
JET FUEL A 1uU 1y 1 1 1u 1u 1 1y
JP—5 JET FUEL 1u 1u 1u 1u 1U 1 1 1y
MOTOR OIL 1y 1y 1y 1u 1 1u 1 1
#2 FUEL OLL 1u 1 1U 1U 1u 1u 1 1y
#4 FUEL OLL 1u 1y 1y 1v 1U 1 1 1y
#6 FUEL OIL 1 1 1 1U 1u 1 1u 1
WASTE OIL 1u 1 1u 1 1u 1 1 1U

U = Undetected at specified detection limit.
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TABLE 4.1-3

COASTERS HARBOR ISLAND UST RV/CTO 150
TAYLOR DRIVE AND STRUCTURE 143 INVESTIGATION
VOC’s IN GROUNDWATER

WELL D ENSR-1 ENSR-1 dup ENSR-2 ENSR-3 MW-5 - MW-7
SAMPLE ID: | BWO1AA BWO1AB BWO2AA BWO3AA BWMSAA BWBFAA
LABORATORY ID: | 940766-01 94076602 940766-04 940768-05 840766-08 940767-07
SAMPLE DATE: 8/29/94 8/29/94 8/29/94 8/29/94 8/29/94 8/30/94
UNITS: ug/L ug/t ug/L _ug/L ug/L ug/l
TCL VOLATILES
Chioromethane 10U 10U vy 10 U G U 10 4
Brotnomethans 10 U(b) AL E) 10U 10 U 10U 0y
Vinyl Chioride ou oV 10U i0U oV ouvV
Chiorosthane 10U [V RV 10U 1ovU 10U ou
Methylene Chioride 10U QU 10y wy 10U 1ot ,
Acetotie 1wy ey oy 1y oy oy

Cerbon Disulfide iouU iouU iovV iou i0oU iouvU
1,1-Dichloroethene 1ou 10U 10U 10U 10U iou
1,1+Dichioroethane oy tu 10U wu 1wy 10y
1.2-Dichlorouthiens (total) 10U ay o4 1ou ou fo t4
Chloroform ioU iou iouv iouU ioU iouU
1,2-Dichloroethane 10UV 10U A [NV o0V 10U [NV
2+Butanone 160 oy 100 10U wy 10y
N H A, - Trichioroethane 10U QU 10t 10U 10U 10 t4
Carbon Tetrachloride 10U 10U 10U 0V 10U oU
Bromodichloromethane iov iou iou iouU ioU iouU
1,2~Dichioropropans i6u oy 10y oy 10U 100
cis~1,3~Dichiorapropents U o U 104 U 1oy 0y
Trichloroethene oV i0U iouvU iou iouU iou
Dibromochloromethane 10U 10U iou o U 10U 10U
1.1,2-Trichioroethane oy 1o to U v ¢ AT 100
Berizans 1J 1J 10 ¢4 oy LT 10U
trans-1,3-Dichloropropene oU i0U i0U iou i0U ioU
Bromaform Vv 10U iouv 10U 100U iou
4~Mathyl~Z2~Pentangne oy 1Y 0y 16U it 10y
2-Haxarons 10Uy iy 10 4 10U 1y fou
Tetrachloroethene 10U 10U RV 10U 10U oV
1,1,2,2~Tetrachloroethane (V) o0V [NV 10U v iouU
Toluene 1oy 1wy 10U 104 oy 1oy
Chiotobenzens U e RE 10 &4 10y ks 2t io
Ethylbenzene iou 10U iovu iouv i0U ioU
Styrene iouU iou iou 10U ou iov
Xylene (toial) 10U 2J 10U 104 10U 10U

U = Undetected at specified detection limit.

J = Estimated value, results less than detection limit.

Dup = Field duplicate sample
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COASTERS HARBOR ISLAND UST RI/CTO 150
TAYLOR DRIVE AND STRUCTURE 143 INVESTIGATION
SVOC’s IN GROUNDWATER

.

WELL ID: ENSR-1 ENSR-1 dup ENSR-2 ENSR-3 MW-$§ MW-7

SAMPLE ID'| BWO1AA BWO1AB BWO2AA BWO3AA BWMBAA BWBFAA
LABORATORY ID.| ©40766-01 940766-02 940768-04 94076605 940766-06 940767-07

SAMPLE DATE 8/29/04 8/29/04 8/20/04 8/29/94 8/20/04 8/30/04

UNITS: uglL ug/L ugiL ugh ug/lL ugiL
TCL SEMIVOLATILES

PHENGL Wy 0y w04 ny 10t oU
BIS(2-CHLORCETHYL)ETHER 20U 10U H0U oy oy 06U
2-CHLOROPHENOL 20U 1u 10U ou 1oU U
1,3-DICHLOROBENZENE 20 U 10u ou 10U ou 1ou
1,4+DICHLOROBENZENE ou oy ol 10y 1t N
1,2-DCHLOROBENZENE 206 U w0y 00 10 4 109 0u
2-METHYLPHENOL 20U 10UV 10U 1ov ou 0ou
2,2 -OXYBIS(1 —CHLOROPROPANE) 20U LRT 10U 10U 1ou 10U
4~ METHYLPHENQL 2ol 10U 1ot my Y 00
N-NITROSG-Di-n-PROPYLAMINE 20 U 1oy 100 L B fou w0wu
HEXACHLOROETHANE 20U 1ou 1ou v U 10U
NITROBENZENE 20U 10ou tou 10U v 1ou
3 150PHORONE 2o U 0y 10 "y 10 4 EL At
N | 2-NITROPHENOL 20 U ou 00 Y 16 0 U
2,4—DIMETHYLPHENOL 20U U I RT) 1ou v 1ou
BIS{2-CHLOROETHOXY)METHANE 20U 10U 10U v 10U 10U
2 4-DICHLOROPHENGL ou 0y ol 10y . [ R1] iou
1,2,4 - TRICHLOROBENZENE 20U 10U 100 1wy 160 QU
NAPHTHALENE 23 32 ou 1ou 10U 100U
4-CHLOROANILINE 20U 10U 1ou ou 10U 10U
HEXACHLORQBUTADIENE 20U oy o mu 104 10U
4~ CHLORO -5~ METHYLPHENUL 20 U W0 u 100 1Y 10U 1o U
2- METHYLNAPHTHALENE 140 48 ou 1ou 1ou v
HEXACHLOROCYCLOPENTADIENE 20 U tou ou 1ou 10U v
2,4,8~TRICHLOROPHENOL oy ou o 0y {:31) “ 40
'2.4,5-TRICHLOROPHENGL so U 28 U CCRY sy 259 o8 U
2- CHLORONAPHTHALENE 20U U 1ou tou 1ou tou
2— NITROANILINE 50U 25U 25U 25U 25U 25U
DIMETHYLPHTHALATE 2061 o U 10 U ou 1Y 00
ACENAPHTHYLENE 20 U wuy 121 104 10U 10U
2,6-DINITROTOLUENE 20V touU L NT] ou iou tou
3-NITROANILINE 50 U 25U 25U 25 U 25U 25U
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TABLE 4.1-4

COASTERS HARBOR ISLAND UST RIV/CTO 150

TAYLOR DRIVE AND STRUCTURE 143 INVESTIGATION

SVOC’s IN GROUNDWATER

PAGE 2
WELL 1D ENSR-1 ENSR-1dup ENSR-2 ENSR-3 MW-5 MW-7
SAMPLE ID:| BWO1AA BWG1AB BWO2AA BWO3AA BWMSAA BWBFAA.
LABORATORY ID:| 940766-01 840766-02 940766-04 94076605 940766-06 940767-07

SAMPLE DATE 8/29/04 8/20/94 8/29/94 8/29/94 8/20/04 8/30/94

UNITS: ug/L ug/it ug/L ugh ugiL ug/L
TCL SEMIVOLATILES
ACENAPHTHENE 154J 14 104y [ Y] 1 ol
2,3-DINITROPHENOL 86U 284 285y 2R ) 28 U sy

4-NITROPHENOL 50U 25V 25U 25U 25U 25U
DIBENZOFURAN 11J 12 u ou 10U tou
24-DINITROTOLUENE 20U 1oy U 0y 10 ¢ oy
DIETHYL PHTHALATE 20U u 0 v 3] tou U
4—CHLOROPHENYL ~PHENYL ETHER 20U 10U 10u 10U 1ou 10U
FLUORENE 174 19 10U 10U ou 10U
4« NITROANILINE 30U 2By 25U Ay 25 4 sy
4,6-DINITRG ~2~METHYLPHENOL 80 U 25 U sy 28 1t U 28 U
N-NITROSODIPHENYLAMINE 20V 6J 10U 10U 1ou tou
4-BROMOPHENYL-PHENYL ETHER 20U 1ou 1ou 10U 1ou 1ou
HEXAGHLOROBENZENE gou tLEY] 104 0y U ol
PENTACHLORDPHENDOL 80 U 28 U LLRY) 25 U 250 28 U
PHENANTHRENE 24 18 10U 10U ou 1ou
ANTHRACENE 20U 1J 10U 10U 10U 1ou
D=1« BUTYLPHTHALATE 20U oy 104 ny 1wu 10U
FLUGRANTHENE 20U 10 U 100 oy v 10U
CARBAZOLE 20U tou 10U v 10U v
PYRENE 20U 10U 10U 10U 10U 10U
BUTYLBENZYLPHTHALATE 20U ey 10 U wy 1 U ou
3,9 - DICHLOROBENZIDINE 20 U tLEY 10U Co10 M [ 3] 10U
BENZO(a)ANTHRACENE 20U 10u 1ou 1ou 10U 10U
CHRYSENE 20U 1ou ou 1oy 10U 1ou
BIS(2~ETHYLHEXVL)PHTHALATE 4J ou td 0y wY w0y
Di- - GCTYLPHTHALATE 20U 10 1 100 wy 1ou U
BENZO(b)FLUORANTHENE 20U 10U 10U ou 10U 10U
BENZO(k)FLUORANTHENE 20U 10U 1ou 10U 10U 1ou
BENZO(a)PYRENE 20U 1y 10 U 10U 10U 1o u
INDENO{1,2,3-6d)PYRENE 20 U i RV 0u Iy 1u w0y
DIBENZO(a,h) ANTHRACENE 20U 10U 10ou 1ou 1ou 10U
BENZO(g,h,)PERYLENE 20U 10U 10U 10U 10U 10U

U = Undetected atspecified detection fimit.

J = Estimated value; resui_t less than detection limit.

Dup = Field duplicate sample.




The US EPA Drinking Water Standard MCL for benzene is 5.0 ug/L and for total xyl nes is 10,000 ug/L.
Neither of these standards were exceeded.

4.1.3.3 SVOC in Groundwater

The only SVOC detections occurred at ENSR-1 and ENSR-2. At ENSR-1, nine SVOC compounds were
detected, of which seven were polynuclear aromatic hydrocarbons (PAHs) associated with fuel oil. Total
PAH detections were 230 ug/L in the field sample and 144 ug/L in the field duplicate sample. The PAH
compound detected at the highest concentration was 2-methylnaphthalene at 140 ug/L in the field sample
and 48 ug/L in the field duplicate sample. Non-PAH detections at ENSR-1 totaled 4 ug/L in the field
sample and 6 ug/L in the field duplicate sample (both were estimated concentrations below the detection
limit). At ENSR-2, the only SVOC detected was bis(2-ethylhexyl)phthalate at an estimated concentration
(below the detection limit) of 1.0 ug/L. Bis (2-ethylhexyl)phthalate is frequently associated with laboratory
contamination, but was not detected in the field or laboratory blanks analyzed with these samples. Results
for this compound less than the contract required detection limit (CRDL) of 10 ug/L, should be used with
caution since they may be associated with laboratory "background” levels. Results greater than the CRDL
should not be eliminated from consideration, but should be used with discretion. SVOCs were not detected
in any of the other groundwater samples collected from the conventional monitoring wells in this area. The
analytical results are summarized in Table 4.1-4 and are depicted on Figure 4.1-5.

The US EPA does not presently have Drinking Water Standard MCLs for any of the PAHs or other SVOCs
detected at this investigation area.

4134  Metals in Groundwater

Arsenic, barium and lead were detected in all of the groundwater samples. Chromium was detected in all
of the samples except the one from MW-7. Mercury was only detected at ENSR-1, ENSR-3 and MW-5.
Silver was only detected at MW-5. Cadmium and selenium were not detected in any of the samples. In
accordance with the Work Plan, the samples were not filtered prior to preservation and some portion of the
concentration of metals present may represent metals occurring in sediments inadvertently collected with
the water samples. The analytical results are summarized in Table 4.1-5 and are depicted on Figure 4.1-6.

The US EPA Drinking Water Standard MCL for lead (15 ug/L) was exceeded at ENSR-1 (131 ug/L in the
field sample and 127 ug/L in the field duplicate sample) and ENSR-3 (170 ug/L). Drinking Water Standard
MCLs were not exceeded for any other RCRA 8 metals in any of the other groundwater samples collected
from the conventional monitoring wells in this area.

414 Water Level Measurements

On November 9, 1994, water level measurements were made in all accessible conventional and small-
diameter monitoring wells in the vicinity of the Taylor Drive and Structure 143 investigation area, the
abandoned fuel oil line investigation area, and the Structure 74 investigation area. The results were used
to produce the water table contour map (Figure 3-6).
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TABLE 4.1-5

COASTERS HARBOR ISLAND UST RI/CTO 150
TAYLOR DRIVE AND STRUCTURE 143 INVESTIGATION
METALS IN GROUNDWATER

WELL ID: ENSR-1 ENSR-1dup ENSR-2 ENSR-3 MW-5 MW-7 USEPA
SAMPLE ID: BWO1AA BWOIAB BWO2AA BWO3AA BWMSAA BWBFAA DRINKING WATER
LABORATORY ID:|  940768-01 940766-02 94076804 94076605 940766-08 940767-07 STANDARDS
SAMPLE DATE: 8/26/84 8/26/94 8/20/94 8/20/04 8/20/94 8/30/94 MCLs
UNITS: ugh ugh ught ught uwt ugh gl

ARSENIC “ 249 25.0 8.2 15.8 8.3 23 50
BARUM 196 168 28 103 83 20 2000
CADMIUM 4v 4u 4u 4y 4u 4u 5
CHROMIUM 45.3 86.7 149 7.4 154 70U 100
LEAD 191 127 12.0 ~ fn 9 3.0 15
MERCURY 0.23 0.49 01s U 0,38 0.40 013V 2
SELENUM 4u 4u 4u 4y 4u 4u 50
SILVER 4y 4u 4u 4y s8 4U 100 (secondary) |

U = Undetected at speclied detection iimit

£ Dup = Field duplicate sample.
a MCL = Maximum Centaminant Level



In the vicinity of the Taylor Drive and Structure 143 investigation area, water level measurements were
made in 14 conventional and small diameter monitoring wells. Depth-to-water varied from 761 f t bgs
at MW-5 to 4.78 feet bgs at MW-4. As illustrated on Figure 3-6, groundwat r in this ar a flows towards
the north and northwest and discharges into Narragansett Bay: Free-phase petroleum hydrocarbons were
not observed in any of the monitoring wells within this investigation area.

4.1.5 Conclusions

Based on the results of the manhole inspection, the underground utilities at this investigation area do not
appear to act as a conduit for the migration of free-phase hydrocarbons. Of the 75 manholes inspected,
none contained free-phase petroleum hydrocarbons or petroleum odors. A slight sheen, believed to be
related to surface run-off from parking lots and other paved areas was observed in three of the manholes.

Based on the round of water level measurements, it was determined that groundwater flows to the north
and northwest. It is assumed that the groundwater eventually discharges into Narragansett Bay. Free-
phase petroleum hydrocarbons were not detected in any of the monitoring wells.

The results of the TPH analyses for soil, and groundwater analyses for TPH, VOC and SVOC indicate that
a release of petroleum hydrocarbons has occurred in the vicinity of Taylor Drive near the northem side of
Structure 149. This release is believed to be related to the historical use of the old FFTA located to the
north and northeast of the Taylor Drive investigation area. The conclusion that the old FFTA is the source
of subsurface contamination detected along Taylor Drive is based on the following:

e  The results of the Phase il Remedial Investigation of the old Fire Fighting Training Area (TRC,
1994) revealed the presence of subsurface petroleum contamination in soils upgradient of the old
FFTA in the general vicinity of Taylor Drive. Subsurface soil samples collected by TRC from well
borings MW-5 and MW-7 had a petroleum odor and sheen, and contained total SVOC detections
of 12,875 ppb and 18,500 ppb respectively. Almost all of the SVOC detected represented PAHSs,
indicating petroleum contamination.

e The TRC investigation did not establish the limits of contamination in the southwesterly direction -
(the area now occupied by monitoring wells ENSR-1 and ENSR-2). Subsurface soil samples
from the borings for ENSR-1 and ENSR-2 (borings SB-2 and SB-3 respectively) also exhibited
a petroleum odor and sheen and contained elevated concentrations of TPH (760 mg/kg and 550
mg/kg respectively). Like MW-5 and MW-7, the groundwater sample from ENSR-1 contained
only low to trace concentrations of SVOCs, primarily PAHs.

e  Structure 149 does not appear on the list (discussed in Section 1.4) of present and former UST
locations at CHI. There were no TPH detections in the seven soil borings conducted south of
Structure 149, indicating that a source upgradient of Structure 149, such as Structure 74 or the
former filling station at Structure 405 (no longer in existence) is unlikely.

e  There were no TPH detections in the groundwater samples obtained from SD-17, SD-18, SD-20,
and SD-21 located between Structure 149 and Structure 1164, thus ruling out the possibility of
a source to the west of Structure 149,
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*  The results of the manhol inspection task indicate that the und rground utilities are not a conduit
for subsurface migration of p troleum hydrocarbons, and th contaminants d tect d north of
Structure 149 were probably not transported there via underground utility trenches.

Dissolved concentrations of TPH, VOC and SVOC in groundwater do not trigger any federal or state MCLs
at this time, however, dissolved concentrations of lead in the groundwater exceed the federal Drinking
Water Standard MCL at ENSR-1 and further to the west at ENSR-3. There is insufficient data at this time
to evaluate potential sources of the elevated lead concentrations in groundwater, however dissolved
concentrations of metals are often elevated when petroleum hydrocarbons are present in the groundwater.
The reason for this is that petroleum hydrocarbons provide a source of microbiologically available carbon,
which stimulates microbial growth when released to the subsurface. The increase in microbial activity often
results in a decrease in dissolved oxygen and a corresponding decrease in the Eh of the groundwater.
The decrease in Eh can result in the reduction of some metals to a more soluble state (Pannell, Levy;
1993). While this may explain the elevated lead detection at ENSR-1, it does not explain the elevated lead
detected at ENSR-3 since that well did not have any TPH detected in the sample collected from it. It is
also possible that the elevated concentration of metals in groundwater is the result of high concentrations
of metals naturally occurring in soil and/or bedrock at the investigation area. Background samples were

not collected during this investigation, therefore a comparison of the investigation area results to
background was not made. '

The soil samples containing the highest TPH concentrations were obtained from 6-8 feet below pavement.
Potential receptors would include construction or utility workers opening an excavation to that depth. Based
on headspace measurements (recorded on the boring logs provided in Appendix B), subsurface soils above
that depth may also contain TPH at lower concentrations.

Potential receptors of contaminated groundwater are limited by the following:

* No GB groundwater MCLs have been established. Applying the stricter GA standard (which uses
the federal Drinking Water MCLs), all of the dissolved contaminants for which MCLs exist, with
the exception of lead, occurred below the established MCLs. :

e There are no known groundwater wells (other than monitoring wells) in the vicinity of the
investigation area and therefore no direct contact by site personnel with contaminated
groundwater.

»  Although ENSR-1 contained the highest concentrations of dissolved TPH, VOC and SVOC, there
were no contaminants detected in downgradient well MW-7 indicating that contamination from this
area is probably not migrating to the north at this time.

The quality of the groundwater discharging into Narragansett Bay was not evaluated during this
investigation. Therefore it is unknown if the elevated dissolved lead concentration detected at ENSR-3 is
migrating into the bay. If contaminated groundwater was discharging to the bay, it would become
immediately diluted with the waters of the bay and potential receptors would include humans and
environmental organisms in contact with or ingesting organisms that were in contact with waters of the bay.
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4.1.6 R commendati_ns f r Further Investigati n and/or C rrectiv_Acti n

The subsurface contamination identified in this investigation area cannot be attributed to any known existing
or former UST, but may be related to the historical use of fuel oil and waste oil during fire fighting exercises
atth old FFTA located adjacent to this investigation area. This site is being addressed separately under
the Installation Restoration Program. No further action is recommended under the UST program.

4.2 ABANDONED FUEL OIL LINE

The objective of the abandoned fuel oil line investigation was to determine if petroleum hydrocarbons were
present in the materials used as backfill for the utility trench which contained the former fuel oil line. It was
anticipated that the objective would be met through the installation of up to six small-diameter driven wells
in the trench backfill materials. During the investigation it was discovered that the utility trench consisted
of concrete which was probably poured in place within an excavation made in the till or bedrock. Due to
the absence of trench backfill material, and the frequent occurrence of bedrock at or just below the ground
surface only two of the six well locations were completed as monitoring wells (SD-1 and SD-2).

4.2.1 Results of Well Installation and Groundwater Analyses

The installation of small-diameter monitoring wells was attempted at the six locations (SD-1 through SD-6)
indicated on Figure 4.2-1. These locations were chosen to provide broad coverage along the route of the
abandoned fuel oil line which formerly connected Structure 86 and Structure A138. Bedrock was
encountered above the water table at four of the six locations (SD-3 through SD-6), preventing the
completion of monitoring wells at these locations. Small-diameter wells were successfully installed at
locations SD-1 and SD-2.

Groundwater samples were collected from SD-1 and SD-2 and submitted for analysis of TPH (GC/FID)
only. The methodology used to install and develop the small-diameter monitoring wells and to collect the
groundwater samples is described in Sections 2.4 and 2.5 of this report.

4.21.1 TPH in Groundwater

TPH was not detected in groundwater from either SD-1 or SD-2. The analytical results are summarized
in Table 4.2-1 and are illustrated on Figure 4.2-1.

4.2.2 Water Level Measurements

On November 9, 1994, water level measurements were made in all accessible conventional and small-
diameter monitoring wells in the vicinity of the Taylor Drive and Structure 143 investigation area, the
abandoned fuel oil line investigation area, and the Structure 74 investigation area. The resuits were used
to produce the water table contour map (Figure 3-6).

In the abandoned fuel oil line investigétion area, water level measurements were made in the two small-
diameter monitoring wells (SD-1 and SD-2). Depth-to-water varied from 6.21 feet bgs at SD-1 to 7.65 feet
bgs at SD-2. As illustrated on Figure 3-6, groundwater in this area flows to the northwest and presumable
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TABLE 4.2-1

COASTERS HARBOR ISLAND UST RI/CTO 150
ABANDONED FUEL OIL LINE INVESTIGATION
TPH IN GROUNDWATER

WELL ID: SD-1 §D-2
SAMPLE ID:| CWSO1A CWSO2A
DATE SAMPLED:| 08/30/94 08/30/94
LABORATORY ID;: | 94076708 94076709
TPH In_Groundwater (mg/L)
GASOLINE 1U Y
DIESEL FUEL 1U 1U
” KEROSENE 1U . 1ty
JP-4 JET FUEL 1U 1U
JET FUELA 1U 1U
JP-5 JET FUEL 1U 1U
MOTOROIL 1U 1U
#2 FUEL OIL iU 1U
#4 FUEL OlL 1U 1U
#6 FUEL OIL 1U 1U
WASTE OIL 1U 1U

U = Undetected at specified detection limit.
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discharges into Narragans tt Bay. Fr e-phase petroleum hydrocarbons were not observed in either of the
small-diameter monitoring w lls within this inv stigation ar a.

4.2.3 Conclusions

Petroleum hydrocarbons were not observed in any of the six well locations during well installation. At the
two locations where wells were completed and sampled (SD-1 and SD-2), TPH was not detected in either
of the two groundwater samples analyzed. A fuel line inspection report provided by the Activity (discussed
in Section 1.3.2) stated that much of the fuel oil line was missing, and where it still existed, was corroded,
but appeared to be free of any residual fuel oil. The report concluded that removing the small amount of
remaining pipe would be unnecessary since there was no evidence of either fuel oil contamination or
residual oil in the line.

Based on the data generated during this investigation, the abandoned fuel oil line does not appear to
represent a potential source of, or conduit for, subsurface petroleum hydrocarbon contamination.

Based on the round of water level measurements, it was determined that groundwater in the vicinity of
monitoring wells SD-1 and SD-2 flows to the northwest. It is assumed that the groundwater eventually

discharges into Narragansett Bay.

4.2.4 Recommendations for Further Investigation and/or Corrective Action

Based on the data generated during this investigation, no further investigation or corrective action is
recommended for the abandoned fuel oil line.

4.2.5 Potential Remedial Measures

Based on the data generated during this investigation, no remedial measures are necessary for the
abandoned fuel oil line.

4.3 Structure 74 and Porter Avenue Investigation

The objective of the Structure 74 and Porter Avenue investigation was to determine the extent of petroleum
hydrocarbon release in the vicinity of Structure 74. As described in Section 1.3.2 of this repon, previous
investigations of Structure 74 had resulted in the identification of free-phase petroleum product in the
subsurface north of the structure and the discovery that Structure 74 contained fractures in the floor of the
south vault (since repaired). Due to the number of monitoring wells already installed around Structur 74,
no additional soil borings or conventional monitoring wells were installed around the structure during this
investigation. Two small-diameter monitoring wells were installed along the fuel-oil line between Structure
74 and Porter Avenue, and eight were attempted at several locations adjacent to underground utilities along
Porter Avenue and north of Porter Avenue.
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4.3.1 R suits of Manh | Insp cti n

As described in Section 2.1 of this report, the objective of the manhole inspection task was to valuate th
potential for subsurface migration of petroleum hydrocarbons through buried utility trenches. This objective
was met by opening manhole covers and inspecting the interior of the underground utility chambers for th
presence of hydrocarbons. A total of 55 manholes representing storm drains, sewer, electrical and
telephone utilities were inspected within a 400-foot radial arc north of Structure 74. The manholes
inspected are illustrated on Figure 4.3-1.

Free-phase petroleum product was not observed in any of the manholes. The atmosphere within the
manholes was measured with a CG; the results never exceeded background and no petroleum odors were
observed by the field team. A very slight sheen was observed on top of water in one of the utility chambers
(MH-16) and was interpreted as surface runoff from a parking lot. Due to the minor nature of the sheen,
no samples were collected. Absorbent pads and possible petroleum stains were observed in MH-28
located along the fuel oil line from Structure 74 to Porter Avenue. Because this material was related to a
known, well documented release of fuel oil in April of 1989 (Navy, 1989), no samples were collected.

4.3.2 Results of Small-Diameter Well Installation and Groundwater Analyses

Two small-diameter wells (SD-7 and SD-8) were completed as permanent installations along the fuel-oil
line between Structure 74 and Porter Avenue. Groundwater samples coliected from SD-7 and SD-8 were
analyzed for TPH (GC/FID). Samples were also collected from existing monitoring wells installed by others
during previous investigations at and in the vicinity of Structure 74. These wells included: MW-101, MW-
102, MW-104, MW-105, MW-106, MW-107, MW-108, MW-109, GZ-1, GZ-2 and GZ-3. Groundwater
samples collected from MW-101, MW-102, MW-105, MW-106, MW-107, MW-108, GZ-1, GZ-2 and GZ-3
were analyzed for TPH (GC/FID), VOC, SVOC and RCRA 8 metals. A duplicate field sample was collected
from MW-105 and submitted for analysis along with the regular field sample. A groundwater sample was
also collected from a sump located in the basement entrance to Structure 114 and was analyzed for TPH
(GC/FID) only. Product samples collected from MW-104 and MW-109 were analyzed for TPH (GC/FID)
only. The methodology used to install and develop the small-diameter monitoring wells, and to collect the
groundwater samples, is described in Sections 2.4 and 2.5 of this report.

Th following sub-sections summarize the results of groundwater analyses for TPH, VOC, SVOC and
RCRA 8 metals and include federal and state standards for MCLs. RIDEM uses the US EPA Drinking
Water Standard MCLs for sites which have grbundwater classified as GA. For sites where groundwater
is classified as GB, RIDEM has no published standards for MCLs, but instead examines the sites on a
case-by-case basis (personal communication 11/7/94). As discussed in Section 3.3 of this report,
groundwater at all of NETC Newport is classified as GB and the US EPA Drinking Water Standard MCLs
do not apply. However, in the absence of any published RIDEM groundwater MCLs for GB-classified sites,
the US EPA MCLs have been included for discussion purposes.

4.3.2.1 TPH in Groundwater

The only TPH detections in groundwater occurred at MW-101 (5.5 mg/L), MW-107 (3.6 mg/L), MW-108 (28
mg/L), SD-7 (2.1 mg/L) and SD-8 (3.4 mg/L). The fingerprint analysis of TPH was reported by the
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laboratory as most closely matching di sel fuel at MW-107, MW-108, SD-7 and SD-8. As discussed in
Section 2.8, it is the Hallibuton NUS Team’s opinion that, due to similarities b twe n standard
chromatograms, the TPH reported in these samples is most likely No. 4 fuel oil. The TPH at MW-101 was
interpreted by the laboratory as motor oil. TPH was not detected at any of the other conventional or small
diameter monitoring wells or in the Structure 114 sump. The analytical results are summarized in Tabl
4.3-1 and are depicted on Figure 4.3-2.

Th US EPA does not presently have a Drinking Water Standard MCL for TPH.
43.2.2 VOC in Groundwater

The only VOC detections occurred at MW-101 and MW-108. At MW-101, styrene was detected at 11 ug/L.

At MW-108, carbon disulfide was detected at an estimated concentration (below the detection limit) of 5.0
ug/L and toluene was detected at an estimated concentration (below the detection limit) of 4.0 ug/L. There
w re no other VOCs detected in any of the other groundwater samples collected in this area. The
analytical results are summarized in Table 4.3-2 and are depicted on Figure 4.3-3.

The US EPA Drinking Water Standard MCL for styrene is 100 ug/L; for toluene the NMCL 1000 ug/L.
Neither of these standards were exceeded. There is no US EPA Drinking Water Standard MCL for carbon
disulfide at present.

4.3.2.3 SVOC in Groundwater

The only SVOC detections occurred at MW-101, MW-106, MW-107 and MW-108. At MW-101 and MW-
106, the only SVOC compound detected was bis(2-ethylhexyl)phthalate at an estimated concentration
(below the detection limit) of 3.0 ug/L at MW-101 and 4.0 ug/L. at MW-106. At MW-107 a total of seven
SVOC compounds were detected, six of which were polynuclear aromatic hydrocarbons (PAHs) associated
with fuel oil. Total PAH detections were 38 ug/L. The PAH compound detected at the highest
concentration was 2-methylnaphthalene at 23 ug/L. The remaining PAHs were all detected at trace
estimated concentrations below the detection limit. The only non-PAH compound detected at MW-107 was
bis(2-ethylhexyl)phthalate at 28 ug/L. At MW-108, two SVOC compounds were detected at estimated
concentrations below the detection limit, both of which were PAHs: 2-methyinaphthalene at an estimated
concentration (below the detection limit) of 42 ug/L and phenanthrene at 20 ug/L. Bis(2-
ethylhexyl)phthalate is frequently associated with laboratory contamination, but was not detected in field
or laboratory blanks analyzed with these samples. Resuits for this compound less than the CRDL of 10
ug/L, should be used with caution since they may be associated with laboratory "background" labels.
Results greater than the CRDL should not be eliminated from consideration, but should be used with
discretion. SVOCs were not detected in any of the other groundwater samples collected in this area. The
analytical results are summarized in Table 4.3-3 and are depicted on Figure 4.3-4.

The US EPA does not presently have Drinking Water Standard MCLs for any of the PAHs or other SVOCs
detected at this investigation area.
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TABLE 4.3-1

COASTERS HARBOR ISLAND UST RUCTO 150
STRUCTURE 74 INVESTIGATION
TPH (GC/FID) IN GROUNDWATER

WELL ID: MW-101 MW-102 MW-103 MW-10S dup MW-108 MW-107 MW-108 GZ-1 GZ-2 GZ-~3
SAMPLE ID: AW101A AW102A AW103A AW103B AGZAAA AGZABA AGZACA AGW1IAA AGW2AA AGWS3AA
DATE SAMPLED: 08/30/94 08/30/04 08/31/94 08/31/94 08/31/04 08/31/04 09/01/94 09/01/94 09/01/94 09/01/94
LABORATORY ID:| 94077108 | 040771-04 | 040771-08 940771-07 94077101 | 940771-02 940777 -1 94076701 | 940767—-02 | 940767 —-03
TPH in Groundwater (mgAi.)
GASOLINE 1u 1U 1U 1U 1U 1U 1U
DIESEL FUEL 1U 1U 1U 1U 3.6 28|1u 1U 1U
KEROSENE 1u 1U 1u 1U 1U 1y 1U
JP—4 JET FUEL 1uU 1U 1u 1U 1U 1U 1U
» |JETFUELA 1U 1U 1U 1u 1U 1U. 1U
N _
' UP—5 JET FUEL 1U 1U 1U 1U 1U 1U 1U
MOTOR OIL 5.5|1U 1U 1U 1y 1U 1u 1U
#2 FUEL OIL 1U 1U 1U 1U 1y 1y 1u
#4 FUEL OIL 1U 1U 1U 1U 1U 1u 1U
#6 FUEL OIL 1y 1U 1U 1U 1U 1y 1u
WASTE OIL 1U 1uU 1U 1y 1U 1U 1U

U = Undetected at specified detection limit.
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TABLE 4.3-1

COASTERS HARBOR ISLAND UST RI/CTO 150
STRUCTURE 74 INVESTIGATION

TPH (GC/FID) IN GROUNDWATER

PAGE 2
WELL ID: sD-7 sD-8 Bidg 114 Sump
SAMPLE ID:| AWSO7A AWSO8A ASUO1A
DATE SAMPLED: |  08/30/94 08/30/94 08/30/94
LABORATORY ID:| 940767-05 | 040767-06 | 940771-08 |
TPH In Groundwater (mg/L)
GASOLINE 1U
DIESEL FUEL 21 341U
KEROSENE 1U
JP-4 JET FUEL tU
JET FUEL A iU
& |JP-5JETFUEL 1U
& MOTOR/LUBE OIL 1U ‘
#2 FUEL OIL 1U
#4 FUEL OIL 1U ‘
#6 FUEL OIL 1U
WASTE OIL 1U

U = Undetected at specified detection fimit.
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COASTERS HARBOR ISLAND UST RICTO 150

STRUCTURE 74 INVESTIGATION

VOC’s IN GROUNDWATER

walLmD MW-101 MW~ 102 MW-105 MW-105 dup MW-108 Mw-wi MW-108 GZ-1 GZ-2 GZ-3
SAMPLEID:|  AWI01A AWI@A AW1I0SA AW105 AGZAAA AGZABA AGZACA AWGIAA AWGRAA AWG3AA
LABORATORY ID: 84077103 94077104 840771-08 840771-07 4077101 840771-02 840777-01 840767-01 840767-02 84076703
SAMPLE DATE 8/30/94 8/30/04 8/31/84 8/31/94 8/31/04 8/31/94 8/31/84 8/30/94 8/30/94 8/30/04
UNITS: ugh ugh ugh ugh _ught ugh. ugh ugh ugh ugh
TCLVOLATILES " .
Chioromethane Y 0 15 164 10 104 iy By 04 Jo 4 oL
Bromomethane Wy w04 U 1y ny 100 wy wu 10U o U
Vinyl Chloride 10U 1ou 10U 10U 10U 10U tou U tou Y]
Chloroethan 10U U 10U 10u 10U 10U 10U 10U 1ou fou
Methylens Chiotide 14 Uy 1wy 10U tou U 108 15 U} wy Wy 10U
Acelone 194 19 0y Y 0wy ot el R EL 68 ny
Carbon Disulfide 10U 10U 10 10U U 1ou 5J 10U 10U ou
1,1 -Dichloroethene 10U 1u 10u 1ou v 1ou 1ou v 10v 10U
1,1 =Dichloroethane 104 oy 0y Y 104 0y 164 . 4040 ou Wy
1,2~ Dichloreethiens {fotal) b 10k Wy Wy Wwu 0y U 10H 10 Y ou
Chloroform 10U 10U 10U 10U 1u 10U 10U 10U 10U 10U
1,2-Dichloro thane 10U 10U 10U 10U v 1ou 1ou v 10U 10U
2 ~Butanone 10U 100 1wy wuy WY w0y 1o U 1 1y oy
1.%,1-Trichloroethane Y W1 L 3 100 04 iy wEY wy o 00
Carbon T trachloride 10U U 10u 10U fou v 1ou 10U fou ]
| Bromodichioromethane 1ou wou 1ou 10U 10U 10U 10U 1oUu 10U )
3 1,2 ~Dichloropropane LR e ' iz wu 1w ey i 1y B 10 i
o | cis~1,3-Dichlotapropans WY Wy fo U 1o 1o LY o w0y wy 10U
Trichloro thene v 10u 10U ou t1ou 10U 1ou U 1u v
Dibromochloromethane 10U 10U 10U 10U 10U 10U tou 1ou 10U U
1,1.2~Trichloroethane 1wy Y ey 1on LR w0y | Yy Wy 10Y 100
Benzene 104 1wy 0y 1Y oY W0 164 04 fau 1ty
trans—1,3-Dichloropropene 10U 1u 10U 10U 10U 1u 10U 1u 1ou v
Bromoform 10U 0u v ou ou 10U 10Uu 1ou v v
4-~Methyl -2 ~Pentanone wy 1wy 0y oy 101 50 & 34 1Tt 1wy Wy
2 -Haxsariorne 1P 10 H 0 U Wy Wy 1y 10 U ol b 1wy
Tetrachloroethene 10U 10U 10U 10U 10U 10U U 10UV 10U 10U
1,1,2,2-Tetrachloroethane 10U tou 10U 10U 10U U U U U U
‘Toluene tou fay ity Wy 10y 04 £ o 104 0y 1y
Chiorobenzene WY ol 16 64U w4 @My sy WYy 10 1 0L
Ethylb nzene 10U 10U 10u 10U 10U 10U 10U 10U 1ou YY)
Styrene 11 1ou 10Uy U 1ou 1ou AL 10U 1ou ou
Xylerie {total) 5] ) 10 i 1w W wu wy 103 101 100

U = Undetected at specified detection limit.

U(b) = Undetected at specified detection limit due to blank contamination.
J = Estimated value; results less than detection fimit.

Dup = Field duplicate sample.
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COASTERS HARBOR ISLAND UST RUCTO 150
STRUCTURE 74 INVESTIGATION
SVOC'S IN GROUNDWATER

WELLID:|  Mw-101 MW-102 MW-105 MW-105 dup MW-108 MW-107 MW-108 GZ-1 GZ-2 Gz-3
SAMPLE ID:| AW101A AW102A AW105A AW1058 AGZAAA AGZABA AGZACA AWG1AA AWG2AA AWGIAA
LABORATORY ID: | 840771-03 840771 ~04 94077108 940771-07 94077101 940771-02 940777-01 94078701 040767-02 940767-03
SAMPLE DATE: 8/30/94 8/30/94 8/31/04 8/91/94 8/31/94 8/91/04 9/1P4 8/30/94 8/30/94 8/30/94
UNITS: ug/l ug/t ugit ug/t ugit ugil ug/L ug/L ug/L _uglL
TCL SEMIVOLATILES
PHENOL Y oy my ta & 164 ¢4 00 Y oy th i
B15(2~CHLORDETHYLETHER 1o U 1y o U 1wy wi whH 300 B o u 1o 1oy
2~CHLOROPHENOL 10U 10U 1ou 10U 10U 10U 100 U v 10u v
1,3-DICHLOROBENZENE 1ou 10U 10vu 1ou 10U oy 100 U ' v LAY tou
1.4+DICHLOROBENZENE Wy Wy 1wy 1a g 10y g 351 . 00 Y wy wy R R
1,2-DICHLOHOBENZENE v | . wu i o wy iy 0 U 00w oy so 0 u
2-METHYLPHENOL LAY 10U 1u 1ou 10U 10U 100 U 10U 10U 1u
2,2 -OXYBIS(1 —CHLOROPROPANE) 1ou 10U 10Uu LYV 10U 10U 1oy 10U 10u tou
A+ METHYLPHENOL 16U wy wH 1y 10 1o u 106 U WU Wy 10U
H-+NITROBG « Dl i« PROPYLAMINE oy Wy wy L E 164 0o 100 Y wy WA
HEXACHLOROETHANE 10U 10U 1ou 10U 1ou tou 100 U ou U U
NITROBENZENE 10U 10U 1ou LIV tou U wov | wu 10u 10U
ISOPHORONE LR wi 104 0y 10U 1 toa ¢ 1wy wH 10 1
& [ 2~NBROPHENOL wuy 1wy 10y 1y 10U to . oy ‘ou A13% 0D
g 2,4-DIMETHYLPHENOL 10U 10U 10U 1ou 10U 10U 100 U tou 10u 1ou
BIS(2-CHLOROETHOXY)METHANE 10U 10U 10U 10U 1ou fou 100 U 1ou 10U U
A4~RICHIOROPHENOL 1o 4 10 oy 0y oy wy 10 {0 1w 1o 4 oy
1.2A-THICHLOHOBENZENE: LAY wH ’ 0 10y 10 1o 100 ¢ [ 7] 0 o U
NAPHTHALENE 10U 10U 1ou tou 10U 54 100 U 10U tou 1ou
4-CHLOROANILINE 10UV 10 U 10U 1ou 10U 10U 100 U 10U 10U 10u
HEXACHLOROBUTADIENE. 1o u 10 4 w0y gy wL 1 37] wol 120 fou oy
A-~CHLOAO-3-METHYLPHEROL W [t o - TR oV g shil ¢ iou 104 oy
2-METHYLNAPHTHALENE U U 10U 10u 10U 23 42 J 10U 10U 1ou
HEXACHLOROCYCLOPENTADIENE 1ou 10U 10U 1ou 10U 10U 100 U 1ou U . tou
2,4.8-TRICHUDROPHENOL LR 17U 1oy L o4 fobs o0 U U U wu
245+ TRICHLOROPHENDL, mo WU Y wY wy 3 250 4 #/U "8y By
2-CHLORONAPHTHALENE 10U LYY 1ou 1ou 10U 1o0u 100 U 1ou 10U U
2~NITROANILINE 2%y 25U 25U LB, 25U 25U’ 250 U 25U 25U 25U
OIMETHYLFHTHALATE oy . v Wy k] 194 to 8 $00 1 oy 1oy W
AGENAPHTHYLENE 10U 10 U .y 1wy wi sl - 106 1 TyY 1y 10U
2,6-DINITROTOLUENE 10U 10U 10U 10U 10U 10U 100 U U LAY 1ou
3-NITROANILINE 25 U 25 U 25 U 25 U 25 U 25U 250 U 25U 25 U 25U
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TABLE 4.3-3

COASTERS HARBOR ISLAND UST RIVCTO 150

STRUCTURE 74 INVESTIGATION
SVOC’S IN GROUNDWATER
PAGE 2

LE-v

WELLID:| Mw-101 MW-102 MW- 105 MW-105 dup MW-108 MW-107 MW-108 Qaz-1 Gz-2 az-3
SAMPLE ID:| AW101A AW102A AW105A AW105B AGZAAA AGZABA AGZACA AWGTAA AWG2AA AWGIAA
LABORATORY [D: | 940771-03 940771-04 94077106 940771 -07 940771-01 940771-02 940777-01 94076701 04076702 840767-03
SAMPLE DATE: 8/30/04 8/30/94 8/31/94 8/31/84 8/31/94 8/31/04 o/1/04 8/30/94 8/30/94 8/30/94
UNITS: uglt ug/L ug/t ugh. ug/L. ug/t ugit uglt ug/ll ug/it
ACENAPHTHENE Y- W0y Wy LET 10 U 2J 100 Y Wy Y 0o
2.4-UINTRUPHENOL 2y 28y Hy 84 WL LBy 250 4 28y 2By R
4~NITROPHENOL 25U 25U 25 U 25U 26 U 25U 250 U 25U 25 U 25 U
DIBENZOFURAN 1ou U tov Y] 1ou 2J 100 U U tou 10U
24-DINTROTOLUENE LAY w0 08 oy 1oy 1oy toa wu 10 b
DIETHYL PHTRALATE 0y 10 Wy Yy 1o 1o 100 Y 6y WY wa
4-CHLOROPHENYL-PHENYL ETHER U 1ou Y] 10U U 10U 100 U 10U 10U 10U
FLUORENE 10U 10U 1ou 1ou v 34J 100 U 10U 10U v
4= NIFHOANILING #4 By By Y 2y Wy i 51 284 28 45 VY
A8 DINITRO 2 »METHYLPRENOL. o5 u gy By L3 1) FLYt X5 250 4 25 U % u U
N-NITROSODIPHENYLAMINE 10U v 1wy 10U 10U 10U 100 U 10U Hou U
4-BROMOPHENYL-PHENYL ETHER 10U 10U ] 1ou 10U 10U 100U 10U 10U 10U
HEXACRLOROBENIENE 16y 10y to ¢ oy Wy Wy 100 U R[238) oy oy
PENTAGHLOROPHENOL 25U 8o 8y 354 25 U %4 280 U s U 28 i %Y
PHENANTHRENE 1ou 1ou ou 1ou 10U 3J 20 J tou 1ou 10U
ANTHRACENE 1ou 1ou 10U 10U 10U 1ou 100 U 10U 10U 10U
Dfwt1+ BB TYLPHTHALATE 1o u 1wy 10U 10t 1wy wH Y00 © 1mu 1o d oy
FLUORANTHENE fa u 1 u tou 1Y 6y wy 100 ' %4 0ou oy
CARBAZOLE 10U v 10U fou 10U 10U 100 U 10U 10U 1ou
PYRENE 1ou tou 1ou 1ou 1ou 10U 100 U 1ou 10U 1ou
BUTYIBENZVLAHTHALATE oy Y i 4 14 16 & 164 106 Y 1wy 0 4 iy
3,9 +DICHLOROBENZIDINE 1o u 1nu to 4 104U wi wh wey LR 1o 10U
BENZO(a)ANTHRACENE 10U 10U 10U 10v 10U 10U 100 U 10U 10U 10U
CHRYSENE iou ou iou nou iou ou 100 U 00U iou v
B1S(2 ~ETHYLHEXVLiPHTHALATE 3d 1wy WY w0y 4 28 106 Y Wy 0y Y]
Ol-n~-DCTYLPHTHALATE 1ou "0y mu AR 10 104 ¥00 1 U 1o u tou
BENZO(b)FLUORANTHENE 10u 10U U Y] LYY 10U 100 U 10U 10U 10U
BENZO(KFLUCRANTHENE tou 10U 10U 10U tou 1ou 100 U 10U 10U 1ou
BENZO(4PYRENE 1wy Wy 108 fou 10U, ey 100y 100 Wy 10U
INDENG(1,2,3-6d)PYRENE oy 0wy gy au 104 104 100 Y ALRV 1y i
DIBENZO(a,h)ANTHRACENE U 10U 10U 10U tou 10U 100 U LAY 10U fou
BENZO(gh)PERYLENE 10U 10U 10U 10U 10U 10U 100 U 10U 10U 10U

U = Undestected at specified detection limit.

J = Estimated value; results less than detection limit.

Dup = Field duplicate sample.
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4.3.24 Metals in Gr undwat r

Arsenic was detected at seven of the nine locations with the highest concentration occurring at MW-107
(15.8 ug/L). Barium was detected in all of the groundwater samples with the highest concentration
occurring at MW-101 (73.1 ug/L). Chromium was detected at MW-108 only (8.4 ug/L). Lead was detected
at 7 locations with the highest concentration occurring at MW-108 (14.8 ug/L). Mercury was only detected
at GZ-1 (0.18 ug/L). Silver was only detected at MW-107 (4.2 ug/L) and MW-108 (8.2 ug/L). Cadmium
and selenium were not detected in any of the samples. The analytical results are summarized in Table 4.3-
4 and are depicted on Figure 4.3-5.

US EPA Drinking Water Standard MCLs were not exceeded for any of the RCRA 8 metals in groundwater
samples collected from this area. However, the MCL for lead (15 ug/L) was closely approached at MW-108
(14.8 ug/L) and GZ-1 (13.3 ug/L).

4.3.3 TPH in Product Samples

Monitoring wells MW-104 and MW-109 contained sufficient free-phase petroleum hydrocarbons on top of
the water table to allow the collection of a free product sample. The product samples were analyzed for
TPH (GC/FID) only. In accordance with the Work Plan, a groundwater sample was not collected from
either of these two wells.

TPH detection in the product sample from MW-104 was 9,200 mg/kg. The TPH detection in the product
sample from MW-109 was 510,000 mg/kg. The fingerprint analysis of TPH was reported by the laboratory
as most closely matching diesel fuel. As discussed in Section 2.8, it is the Halliburton NUS Team's opinion
that, due to similarities between standard chromatograms, the TPH reported in these samples is most likely
No. 4 fuel oil. Although free-phase petroleum hydrocarbons were also observed in monitoring wells MW-
107, MW-108 and SD-8 at the time of sampling, there was insufficient free-product in these other
monitoring wells to allow for the collection of product samples. The analytical results are summarized in
Table 4.3-56 and are depicted on Figure 4.3-6.

4.3.4 Water Level and Product Thickness Measurements

On November 9, 1994, water level and product thickness measurements were made in all accessible
conventional and small-diameter monitoring wells in the vicinity of the Taylor Drive and Structure 143
investigation area, the abandoned fuel oil line investigation area, and the Structure 74 investigation area.
Th results were used to produce the water table contour map (Figure 3-6).

Iin the vicinity of Structure 74, water level and product thickness measurements were made in 13
conventional and small-diameter monitoring wells. Depth-to-water varied from 7.87 feet bgs at SD-7 to
28.29 feet bgs at MW-102. As illustrated on Figure 3-6, groundwater in this area flows from the south to
the northwest, north and northeast.

During the round of water level and product thickness measurements, free-phase petroleum hydrocarbons
were observed on top of the water table in the following four monitoring wells within this investigation area:
MW-104 (thickness of 0.31 feet), MW-107 (thickness of 0.03 feet), MW-108 (thickness of 0.08 feet), and
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TABLE 4.34

COASTERS HARBOR ISLAND UST RIVCTO 150
STRUCTURE 74 INVESTIGATION
METALS IN GROUNDWATER

WELL ID: MW-101 MW-102 MW-108 MW-105 dup MW-108 MW-107 MW-108 Qz-1 az-2 GZ-~-3 USEPA
SAMPLEID: [  AW101A AW102A AW105A AW1058 AGZAAA AGZABA AGZACA AWGIAA AWG2AA AWG3AA DRINKING WATER
LABORATORY ID: 840771 -03 840771-04 840771-08 840771-07 840771 -01 840771-02 84077701 840787-01 84076702 840767-03 STANDARDS
SAMPLE DATE: |  &/30/04 8/30/04 8/31/94 8/31/94 8/31/04 8/31/04 8/31/04 8/30/04 6/30/64 8/30/04 MCL
UNITS: ugh ugh uglL ugh. ugh. ugh ugh. ugh. ugh ugh _ugh
AUSENIC a5 30U 28 - 8.2 22 15.8 12.7 3.4 01 3.7 50
BARIUN 73.1 28.1 16.8 1857 15 55.8 44.8 38.9 215 . 153.2 2000
CADMIUM 40U 40U 40U 40U 40U 400U 400U 40U 40U 40U 5
CHR MIUM 70U 70U 70U 70U 70U 70U 8.4 70U 70U 70U 100
LEAD 8.7 1.2 Wi Lou 104 4D 48 13{.3 t4 87 18
MERCURY XL 37] FRER? ] BI4U B4 LR 618 44 043 U 0.18 DAY 0.4 U 2
SELENIUM 40U 40U 40U 40U 40U 40U 40U 40U 40U 40U 50
SLVER 40U 40U 40U 40U 40U 4.2 8.2 40U 40U 40U 100 (sec ndary)

U = Undetected at specified detection limit.
Dup = Field duplicate sample.
& MCL = Maximum Contaminant Level.

g
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TABLE 4.3-5

COASTERS HARBOR ISLAND UST RI/CTO 150
STRUCTURE 74 INVESTIGATION
TPH (GC/FID) IN PRODUCT

WELLID:| MW-104 MW-109
SAMPLE ID:| AW10SA AW104A
DATE SAMPLED: | 09/01/94 08/31/94
LABORATORY ID; | 940777-14 | 940771-05
TPH in PRODUCT (mg/Kg)
GASOLINE
DIESEL FUEL 9,200 510,000
KEROSENE
JP~4 JET FUEL
JETFUELA
JP—5 JET FUEL
MOTOROIL
#2 FUEL OIL
#4 FUEL OIL
#6 FUELOIL
JP-5
R\PUBS\PROJECTS\5060045\720.4TB
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SD-8 (product at bottom of well, no water present; thickness estimated at 0.55 feet). During groundwater
sampling, fre -product was sampled from MW-109 (thickness of 0.20 f t at time of sampling). Thisw Il

was locked during the round of water level and product thickness measurements, which pr vented a
second measurement.

4.3.5 Conclusions

Based on the results of the manhole inspection, the underground utilities generally do not act as a
preferential pathway for the migration of petroleum hydrocarbons except along the path of the fuel-oil line
between Structure 74 and Porter Avenue where absorbent pads and possible petroleum stains (related to
a known release) were observed in MH-28. In the other 54 manholes inspected, none contained free-
phase petroleum product. The atmosphere within the manholes (as measured with a CGl) never exceeded
background and no petroleum odors were observed by the field team. A very slight sheen was observed
on top of water in one of the manholes (MH-16) and was interpreted as surface runoff from a parking lot.

Based on the round of water level and product thickness measurements, it was determined that
groundwater in this area flows in a radial arc from the south to the northwest, north and northeast. Free-
phase petroleum hydrocarbons ranging in thickness from 0.03 feet to approximately 0.55 feet were
observ d on top of the water table in five monitoring wells.

The results of the TPH analyses for product, and groundwater analyses for TPH, VOC and SVOC confirm
the discovery of previous investigations that a release of petroleum hydrocarbons has occurred in the
vicinity of Structure 74. Dissolved concentrations of TPH, VOC, SVOC and metals in groundwater do not
trigger any federal or state MCLs at this time, however the presence of free-phase hydrocarbons on top
ot the water table indicates that a significant release has occurred over time. The plume of free-phase
hydrocarbons extends beneath Porter Avenue and has reached MW-108. The northern extent of th

plume has not been determined. The trace TPH detection at MW-101 interpreted by the laboratory as

motor oil raises the possibility that a small, separate release of petroleum hydrocarbons has occurred in
the vicinity of MW-101.

Potential receptors of contaminated groundwater are limited by the following:

¢ No GB groundwater MCLs have been established. Applying the stricter GA standard (which uses
the federal Drinking Water MCLs), all of the dissolved contaminants for which MCLs exist,
occurred below the established MCLs.

e There are no known groundwater wells (other than monitoring wells) in the vicinity of the

investigation area and therefore no direct contact by site personnel with contaminated
groundwater.

4.3.6 Recommendations for Further Investigation and/or Corrective Action

The Navy (through its subcontractor GZA), has installed an interim free-product recovery system to the
north of Structure 74 (GZA, 1994). The system was brought on-line in the spring of 1995 and is designed
to use a groundwater depression pump in MW-103 (near MW-109 on Figure 4.3-6) to create a groundwater
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capture zone. The separat -phase floating product that accumulat s inth recovery well is collected and
containerized using a belt-driv n product r covery device. The groundwater pump d from th recovery
well is collected and treated using a prefilter and a 5§5-gallon drum of granular activated carbon, and then
is discharged under permit to the sanitary sewer system. The GZA report referenced above also includes
recommendations for the installation of five additional monitoring wells, four of which would be located north
of Porter Avenue in the area of Structure 29, and the fifth located south of Porter Avenue approximately
100 feet west of SD-8. Groundwater samples collected from the new monitoring wells would be analyzed
for VOC and TPH (GC/FID). The wells would be monitored for the possible presence of floating petroleum
product. Based on the results of this additional investigation, two additional recovery wells may be
recommended, one approximately 30 feet east of MW-108, the other approximately 30 feet northwest of
SD-8. Groundwater extraction and treatment, and product recovery in the two additional recovery systems
would be similar to the system presently operating. Once both recovery wells are brought on-line, routine
monitoring of the effectiveness of the entire system will include measurements of groundwater flow rates,
total flow readings, and product thickness. Regular inspection of the system components will be required
as part of system operation and maintenance.

4.3.7 Potential Remedial Measures

Structure 74 was leak-tested by Tracer Research in March of 1994. The results indicated that the north
vault was tight, but that the south vault was leaking. According to Activity personnel, the south vault was
subsequently emptied, cleaned and repaired. As of the date of this Remedial Investigation report, the Navy
was evaluating the repairs prior to placing the vault back into service.

As discussed in Section 4.3.6 above, a groundwater treatment and product recovery system has been

installed and is operating. This system is expected to control further migration of the contaminated
groundwater and free-phase petroleum hydrocarbon plume.
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5.0 SUMMARY OF CONCLUSIONS AND RECOMMENDATIONS

5.1 TAYLOR DRIVE AND STRUCTURE 143 INVESTIGATION
51.1 Conclusions

Based on the results of the manhole inspection, the underground utilities at this investigation area do not
appear to act as a conduit for the migration of free-phase hydrocarbons. Of the 75 manholes inspected,
none contained free-phase petroleum hydrocarbons or petroleum odors. A slight sheen, believed to be
related to surface run-off from roads and other paved areas was observed in three of the manholes.

Based on one round of water level measurements, groundwater flows to the north and northwest and
presumably discharges into Narragansett Bay. Free-phase petroleum hydrocarbons were not detected in
any of the monitoring wells. '

The results of the TPH analyses for soil, and groundwater analyses for TPH, VOC and SVOC indicate that
a release of petroleum hydrocarbons has occurred in the vicinity of Taylor Drive near the northern sid of
Structure 149. This release is believed to be related to the historical use of the old FFTA located to the
north and northeast of the Taylor Drive investigation area. Elevated TPH concentrations were detected in
subsurface soils, however, dissolved concentrations of TPH, VOC and SVOC in groundwater do not trigger
any federal or state MCLs at this time.

Dissolved concentrations of lead in the groundwater exceed the federal Drinking Water Standard MCL at
ENSR-1 and further to the west at ENSR-3. There is insufficient data at this time to ascertain the source(s)

of the elevated lead concentrations in groundwater.

5.1.2 Recommendations for Further Investigation and/or Corrective Action

The subsurface contamination detected in soil and groundwater in this investigation area cannot be
attributed to any known existing or former UST, but may be related to the historical use of fuel oil and
waste oil during fire fighting exercises at the old FFTA located adjacent to this investigation area. This site

is being addressed separately under the Installation Restoration Program. No further action is
recommended under the UST program. -

5.2 Abandoned Fuel-Oil Line
5.2.1 Conclusions
Based on the round of water level measurements, it was determined that groundwater in the vicinity of

monitoring wells SD-1 and SD-2 flows to the northwest. It is assumed that the groundwater eventually
discharges into Narragansett Bay.
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Petroleum hydrocarbons wer not observed in any of the six w Il locations during well installation. At the
two locations wher wells were compl ted and sampl d (SD-1 and SD-2), TPH was not detected in either
of the two groundwater samples analyzed. A fuel line inspection report provided by the Activity (discussed
in Section 1.3.2) stated that much of the fuel oil line was missing, and where it still existed, was corroded,
but appeared to be free of any residual fuel oil. The report concluded that removing the small amount of
remaining pipe would be unnecessary since there was no evidence of either fuel oil contamination or
residual oil in the line.

Based on the data generated during this investigation, the abandoned fuel oil line does not appear to
represent a potential source of, or conduit for, subsurface petroleum hydrocarbon contamination.

5.2.2 Recommendations for Further Investigation and/or Corrective Action

Based on the data generated during this investigation, no further investigation or corrective action is
recommended for the abandoned fuel oil line.

5.3 STRUCTURE 74
5.3.1 Conclusions

Based on the results of the manhole inspection, the underground utilities at this investigation area do not
appear to act as a conduit for the migration of free-phase hydrocarbons, except along the path of the fuel-
oil line between Structure 74 and Porter Avenue where absorbent pads and possible petroleum stains
(related to a known release) were observed in one manhole. A slight sheen, believed to be related to
- surface run-off from a parking lot was observed in one other manhole.

Based on the round of water level and product thickness measurements, it was determined that
groundwater in this area flows in a radial arc from the south to the northwest, north and northeast. At the
time of these measurements, free-phase petroleum hydrocarbons were observed on top of the water table
in the following four monitoring wells: MW-104 (thickness of 0.31 feet), MW-107 (thickness of 0.03 feet),
MW-108 (thickness of 0.08 feet), SD-8 (product at bottom of well, no water present; thickness estimated
at 0.55 feet). During the groundwater sampling program, free-product was sampled from MW-109
(thickness of 0.20 feet at time of sampling). This well was inaccessible during the round of water level and
product thickness measurements.

The results of the TPH analyses for product, and groundwater analyses for TPH, VOC and SVOC confirm
the results of previous investigations that a release of petroleum hydrocarbons has occurred in the vicinity
of Structure 74. Dissolved concentrations of TPH, VOC, SVOC and metals in groundwater do not trigger
any federal or state MCLs at this time, however the presence of free-phase hydrocarbons on top of the
water table indicates that a significant release has occurred over time. The plume of free-phase
hydrocarbons extends beneath Porter Avenue and has reached MW-108. The northern extent of the
plume has not been determined.

The GC fingerprint analysis of TPH was reported by the laboratory as most closely matching diesel fuel
at all locations where it was detected, except MW-101 where it most closely matches motor oil. As
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discussed in Section 2.8 and due to the similarities betw en standard chromatograms, th TPH identifi d
as diesel fuel is most likely No. 4 fuel oil. The trace detection of motor oil raises the possibility that a small,
separate r lease of petroleum hydrocarbons has occurred in the vicinity of MW=101.

5.3.2 Recommendations for Further investigation and/or Corrective Action

The Navy (through its subcontractor GZA), has installed an interim free product recovery system to the
north of Structure 74 (GZA, 1994). The system was brought on-line in the spring of 1995 and is designed
tous a groundwater depression pump in MW-103 (near MW-1089 on Figure 4.3-6) to create a groundwater
capture zone. The separate-phase floating product that accumulates in the recovery well is collected and
containerized using a belt-driven product recovery device. The groundwater pumped from the recovery
well is collected and treated using a prefilter and a 55-gallon drum of granular activated carbon, and then
is discharged under permit to the sanitary sewer system.

The GZA report referenced above also includes recommendations for the installation of five additional
monitoring wells, four of which would be located north of Porter Avenue in the area of Structure 29, and
the fifth located south of Porter Avenue approximately 100 feet west of SD-8. Groundwater samples
collected from the new monitoring wells would be analyzed for VOC and TPH (GC/FID). The wells would
be monitored for the possible presence of floating petroleum product. Based on the results of this
additional investigation, two additional recovery wells may be recommended, one approximately 30 feet
east of MW-108, the other approximately 30 feet northwest of SD-8. Groundwater extraction and treatment,
and product recovery in the two additional recovery systems would be similar to the system presently
operating. Once both recovery wells are brought on-line, routine monitoring of the effectiveness of the
system will include measurements of groundwater flow rates, total flow readings, and product thickness.

Regular inspection of the system components will be required as part of system operation and
maintenance.
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APPENDIX A
LIST OF ABBREVIATIONS/ACRONYMS

bgs below ground surface
l BOA Basic Ordering Agreement
CaGl combustible gas indicator
CHI Coasters Harbor Island
l CLEAN Comprehensive Long-Term Environmental Action Navy program
cocC Chain-of-custody
CTO Contract Task Order
' DQO data quality objectives
FFTA Fire Fighter Training Area
FID flame-ionized detector
l FSP Field Sampling Plan
FTL Field Team Leader
' GC/FID Gas chromatograph/Fingerprint Identification
GZA GZA GeoEnvironmental, Inc.
HASP Health and Safety Plan
' id. inside diameter
! IDW investigation derived wastes
IRP Installation Restoration Program
. mg/kg milligrams per kilogram
mg/L milligrams per liter
mi milliliter
l NETC Naval Education and Training Center
NFESC Naval Facilities Engineering Service Center
NGVD National Geodetic Vertical Datum
l NORTHDIV  Navy Northern Division
NOTC Naval Officer Training Center
NVLAP National Voluntary Laboratory Accreditation Program
l NWC Naval War Coliege
od. outside diameter
' OVA Organic Vapor Analyzer
PARCC precision, accuracy, representativeness, completeness, and comparability
PEL Permissible Exposure Limit
' PM Project Manager
POC Point of Contact
PPE personal protective equipment
l ppm parts per million
PVC polyvinyl chloride
QA/QC Quality Assurance/Quality Assurance
i RCRA Resource Conservation Recovery Act
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RIDEM Rhode Island Department of Environmental Management
RPD relative percent difference

RPM Rem dial Project Manager

SER Shore Establishment Realignment program
SOP standard operating procedure

SvoC semi-volatile organic compounds

TAL target analyte list

TCL target compound list

TCLP toxicity characteristic leaching procedure

TMR Task Modification Request
TPH Total Petroleum Hydrocarbons

TRC TRC Environmental Consultants, Inc.

wlL micrograms per liter

USsT underground storage tank

UST RI underground storage tank remedial investigation
vocC volatile organic compounds
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BORING LOG

Project No.
Project Name Newport UST Rl
Location_ Taylor Drive, CHI

Total Depth_14._

[ Sheet 1 of 1 |
Boring _SB-1

Drilling Co__New England Boring Contractors

Drilling Method _4 1/4" HSA

Reviewer.L._Pannall

5060-045

Date - Start_7/28/94 Finish _7/28/94

Inspector_l..lunad

Remarks _Sample S-4 (BB0O1AA) was submitted to laboratory for TPH (GC/FID) analysis.

Depth 1Sample OVA Lithologi Generalized
Type & | Blows per Depth | ologic .
Feet No. 6 In. Rat?;e Rec. | (ppm) Description Stratigraphy

3" Asphalt

1 S-1 19-13-8 0.5-2' 5" 0 Dark brown to black f-m SAND, tr silt, _
f-m gravel, dry.

I S-2 7-6-10-16 2-4 4" 1 Tan to gray f-m SAND, some silt, rock _’

| fragments in tip, dry.

. SAND WITH |

L SILT &

— 5 S-3 10-22-24-11 4-6 10" 40 | Light to dark brown f-m SAND, some silt, GRAVEL 1

| some f-m rounded and angular shaped _
gravel, slightly moist.

- 7 sS4 7-16-19-8 6-8' 12" 150 | Brownish-gray f-m SAND, some silt, f-m —

— gravel, rock fragments, split-spoon wet at -

| 6.5-7'b.g.s.

— SAND, =

- 9 S-5 6-7-6-5 8-10' | 12~ 0 | Brownish-gray {-SAND & SILT, some brown | SILT&

— f-m sand, f-m gravel, tr. clay, some sitt attop| GRAVEL _|

s of spoon.

— 4 S-6 5-10-10-8 10-12° | 14" 0 Brownish-gray c-SAND, some m-sand at SAND &

— bottom of spoon, and a lens of m-sand SILT -

| above It, layer of gray f-sand & silt, some |
clay at top of spoon.

S-7 8-10-15-38 | 12-14' | 20" 1 WEATHERED BEDROCK at bottom of ]

- 13 spoon, f-m SAND, some silt, tr. clay above

— it, oxidation staining, lens of dense sitt, tr. | WEATHERED
clayandtr f-sand at ~13' b.g.s BEDROCK

= END OF BORING AT 14’ -

: Cobbles brought up by augers at 0.5-5' T
b.g.s. =

B-1



! : BORING LOG
Ew [sheet 1 of 1 |

Project No, —2060-045 Date - Start_7/28/94___ Finish 7/28/94 Boring ___SB-2 (ENSR-1)
Project Name  nowport UST RI Driling Ca__New England Boring Contractors
Location__Taylor Drive, CHI Drilling Method __4 1/4~ HSA

Total Depth _12.5° Inspector_.L.lunod Reviewer __L.Pannell

Remarks Sample S-4 (BB02AA) was submitted to laboratory for TPH (GC/FID) analysis.

Depth =ample OVA Lithologi
Type & | Blows per Depth -Lithologic Generalized
Feet yﬁ:. 6 In. Ra:ge Rec. | (ppm) Description Stratigraphy

» 2" Asphatt ' _

L1 —

- S-1 11-11-10-9 0525 | 2¢ 2 Gray f-m SAND & f-m GRAVEL, rock _
fragments in tip, dry.

- SAND, __ |

3 SILT &

- s-2 9757 |2545 |10 | 100 |Gray SILT & f-SAND with f-m GRAVEL, GRAVEL
dense, black petroleum sta:-:ing and odor at

B bottom of spoon. -

— 5| s3 9-10-15 456 | 2* | 400 |Gray SILT &1- SAND,some f-m gravel, black —_—

- petroleum staining and odor. _

— 7| s4 6-4-3-7 68 | 14" | 1000 |Gray f-m SAND & PEAT, some roots, 222.? Y -

— organics, and f-m gravel, wet at ~6' b.g.s., —

- petroleum staining and odor.

— 9 S-5 7-16-15-14 8-10° | 10" | 610 |[Gray SILT and {- SAND, some f-m gravel, _—

— lens of m-sand, petroleum odor. SAND.

[ SILT& =

1| s 4578 | 1012 [12° | 40 |GraySILT andf- SAND and f-m GRAVEL, | GRAVEL

— dense (TILL), slight petroleum odor. =

= Augers extended to 12.5' b.g.s. to set -
monitoring well.

. ~ END OF BORING AT 12.5' ]

B-2



Project No.

5060-045

Proj ctName_ nowport UST R

Location_ Taylor Drive, CH!

BORING L0G

R
£

. Ko

P
. "
" 0t {

1 of 1J

"y [ Sheet
Date - Start_7/29/94 Finish _7/29/94 Boring

SB-3 (ENSR-2)

Drilling Method __4 1/4" HSA

Drilling CoNew England Boring Contractors

Total Depth_12.25'

Inspectorl.iunod

Reviewer_l._Pannell

Remarks .Sample S+ (BB0O3AA) was submitted to laboratory for TPH (GC/FID) analysis.

Depth L amle OVA Lithologi G d
Type & | Blows per Deoth ologic ene_rallze
Feet No. 6 In. Rag;e Rec. | (ppm) Description Stratigraphy
— 4" Asphalt -
= S-1 8-11-16 052" | 0 -- | No recovery, cobbles blocking split-spoon. =
3 S2 8-14-18-22 24 | 2001 3 |DarkgraySILT &1- SAND, some f-m gravel, T
dense, slightly moist. .
L_5s S-3 12-15-22-16 4-6' 8" 4 |Dark gray SILT & f- SAND, some f-mgravel, | saAND _—
B loose, moist. SILT &
GRAVEL
7 sS4 12-20-31-45 6-8' 5" 41 | Dark gray SILT & f- SAND, some {-m gravel, |
| tr. ¢ - gravel, petroleum staining & odor, moist.
- 9 S5 7-12-21-61 8-10' 20" 20 | Brownish-gray SILT & -SAND, some f-m -
| gravel, tr. clay, dense, moist,slight petroleum _
odor.
— S-6 62-50/1" 10-10'7"} 6" 22 |]Brownish-gray SILT & {-SAND, some clay, -_
L 11 rock fragments in tip, wet.
B S-7 100 128"} O -- ] Split-spoon did not advance; assumed BEDROCK |
— bedrock (augers extended to 12,25' b.a.s.), -
— END OF BORING AT 12.25° ]
"" -
— =
B-3



BORING LOG
Em |Sheet 1 of ! J

Project No, —2080-045 Dat - Start_7/29/84 ____ Finish _7/22/94 Boring __SB-4
Project Name  Nowport UST RI Driling CoNew England Boring Contractors
Location_East side of Structure 143, CHI Drilling Method _4" SSA

Total Depth_14._ Inspector_L.Junod Reviewer_L.Pannall

Remarks _Sample S-4 (BB04AA) was submitted to laboratory for TPH (GC/FID) analysis.

Sample
Depth B OVA Lithologic G
Tyoe & | Blows per De eneralized
Feet yr?: 6 In. Ragg; Rec. | (ppm) Description Stratigraphy
— 3" Asphalt ]
; .
[ S-1 7-11-12 0.52' | 1" 1.2 ] Dark brown SILT & {-m SAND, tr. {-gravel, =
= rock fragments in tip, ioose, dry. -
— ) SAND,
| 3 S-2 13-16-14-13 2-4 1" 10.5 |Dark brown SILT & f-m SAND, some f-m SILT & _]
gravel, and rock fragments, loose, slightly GRAVEL
— moist. =]
L __ 5 S-3 5-4-3-3 4-6' 3" 110 | Dark brown SILT, {-m SAND, {-m ROCK ___:
| FRAGMENTS, wet.
. 7 sS4 3-3-3-3 6-8' 10" | 1000 ] Brown f-m SAND, some organics and tr. clay | SAND &
- at top of spoon, dark brown f-m SAND at ORGANICS |
bottom of spoon, wet.
9 S-5 2-3-12-16 8-10' | 127 700 | Brownish-gray SILT & - SAND, some f-m —
- gravel, layer of f-m sand at top of spoon, wet. -
— SAND,
L 1 S-6 4-6-9-12 10-12' | 12° 10 | Brownish-gray SILT & f- SAND, some SILT& —
| rounded f-m gravel, some angular rock GRAVEL _|
B fragments, dense, wet. _
- 13} s7 6-12-14-17 | 12114| 6| 95 |same asabove. ]
[ END OF BORING AT 14’ -
— ]
o / —




ENCR

Project No.

5060-045

Project Name nNowport UST RI

Location_Taylor Drive, CHI
Total erth_24 75

Remarks _Sample S-4 (BBOSAA) was submitted to laboratory for TPH (GC/FID) analysis

BORING LOG
- l Sheet

NI

Date - Start_7/29/94

LY
LA ‘qﬁ -
T M- BENC

1 of 1 l

SB-5

Driling Co__New England Boring Contractors

Drilling Method _4- SSA

Inspector_.l.unod

Reviewer__L. Pannell

Depth Sample OVA Lithologi ~
Type & | Blows per Depth ologic Generalized
Feet No. 6 In. Range Rec.| (ppm) . Description Stratigraphy
3.5 * Asphait
- 1 S-1 8-11-8-6 0525 | 2° 0 |Brown f-m SAND, some f-m gravel, cobble in —
o ip. SAND, _
| 3 S-2 3-3-13 254 | & 0 |Brown SILT & f-m SAND, f-m gravel, loose, SILT
dry. &
[ GRAVEL =
5 S-3 7-9-4-2 4-6¢' 3 0 |Same as above, cobble in tip. —_
— Grayish-brown SILT & {-m SAND, some {-m
. 7 S-4 2-3-7-13 6-8' 18" 150 |[gravel, tr. clay, dense (TILL), lens of sand at  |sAND, SILT _|
bottom of spoon, some organics near top of & ORGANICS
[~ spoon, moist to wet.
— 9 S5 11-16-18-14 | 8-10' | 6" | 20 |Brownish-gray SILT & {-SAND, some f-m —
gravel, some m-sand, dense (TILL), wet. S
L 11 S-6 7-10-14-16 10-12 | & 25 |Same as above. ]
— SAND, -
— 1B| s7 | 6101215 | 1214 | 8" | 15 |same as above. i"-T -
151 s8 |144417-19 | 1416 | 17| 7 |same as above, c-cobbles blocking spoon. | GRAVEL |
- Brownish-gray SILT & {-SAND, some f-m _
17 S-9 7-16-20-32 16-18° | 6" 5 |gravel, some m-sand, dense (TILL), rock
[ fragments in spoon and tip, wet. -]
— Brownish-gray SILT & {-SAND, some f-m —
— 19 S-10 8-8-22-100 18-20" | 12" 4 |gravel, some m-sand, dense (TILL), cobble at —
end of spoon, wet. —
L 21 Grayish-brown SILT & {-SAND, {-m gravel, tr.
S-11 35-105 21-22' | 107 0 [clay, rock fragments in tip, lens of c-sand and .
— -gravel at top of spoon
— 23| S12 69-105 | 2324 | 0" | - |No recovery. peliaias
L S$-13 100/5" 244" 5 .75 [WEATHERED BEDROCK-- silt with some clay, —
-24'9"
| END OF BORING AT 24.75'
- Auger refusal at 24'4". Assumed Bedrock. =
B-5



Project No.

Project Name Ne

5060-045

wport UST R

BORING LOG

Date - Start_8/1/94

| sheet

1 of 1 ]

Finish __8/1/94 Boring

SB-6 (ENSR - 3)

Location Taylor Drive, CHI

Drilling Method _41/4" HSA

Total Depth_12
Remarks _Samples S-4 and S-5 (BBO6AA) were composited and submitted to laboratory for TPH (GC/FID) analysis.

inspector_.l..lunqd

Driling Co__N_w England Boring Contractors

Reviewer__l._Panpell

Depth —Smpe OVA Lithologi I
Type & | Blows per Depth ologic G neralized
Feet No. 6 In. Rarr:;e Rec. | (ppm) Description Stratigraphy

. 2" Asphalt

1 -

S-1 6-8-7 052 | 6° 0 2° TAR, 4" brownish-gray SILT & {-SAND,
u |some f-m gravel,ioose, slightly molst. -]
I SAND, —
_ 3 s-2 8-5-9-7 2-4' 0" —~  |No recovery; cobble in tip. SILTE _|
| GRAVEL _|
5 sS-3 6-5-4-3 4-¢' 3" .10 |Brown SILT & {- SAND, some f-m gravel, tr. —
B clay, loose, molst. -
7 S4 4-10-10-9 6-8' 2" 25 LROCK FRAGMENTS and some black SILT & JROCK —
_ -SAND, moist. FRAGMENTS |
L 9 S-5 5-7-7-9 8-10° 11" 0.6 |Brownish-gray SILT & f- SAND, some f-m —
- gravel, Ir. clay, dense (TILL), lens of m-sand, | SAND, —
| wet at ~7.5'. SILT & ___|
| GRAVEL _|
— 1 S6 5759 | 10112 | 12| o0 |Gray SILT & {-SAND, some f-m gravel, dense -
— (TILL), wet. —
— END OF BORING AT 12' S
B Cobbles brought up by augers at ~3-5'b.g.s. ]
B-6



Project No.

5060-045

BORING LOG

Project Name Newport UST Rl

Date - Start_8/12/94

| sheet

1 of 1|

8/12/94

Finish Boring

$B-21

Driling Co__New England Boring Contractors

Location Along roadway South of Building 149, CHI

Total Depth.10.25"

Drilling Method _47 SSA

Inspector_l.unod

Reviewer._L._Pannsll

Remarks _Sample S-S (AB21AA) was submitted to laboratory for TPH (GC/FID) analysis.

Depth Sample OVA Lithologi Generalized
Type & | Blows per Depth ologic :
Feet yﬁ: p In.pe Ragge IRec. (Ppm) Description Stratigraphy
B 3" Asphalt _
1 -]
. S-1 9-15-12-12 0.5-25'| 20" 0 | Brownish- gray SILT & f- SAND, some -
f-m gravel, rock fragments, dense (TILL), _
— moist.
L. 3 —
- S-2 21-24-23-13 | 2.54.5'| 18"| .75 |Same as above (TILL). —
— SANDY |
— TLL 7
5 ——
— S-3 21-31-26-47 | 4.5-6.5'| 24" 2 | Same as above (TILL), with some tan —_
— m-sand, very dense. ]
— 7 S4 §3-72-50/1" | €'6"-77"| 12" 1.5 | Broken pieces of gray SILT & {-SAND, =
— some f-m gravel, dense (TILL), some ——
— black silt & - sand, {-m gravel, rock -
| fragments. ' _
— 9 S-5 20-73-68- | 8'6"-103"| 12" 3 |Dense TILL (as above) grading to 1
— 100/3" WEATHERED BEDROCK (silt & f-sand) WEATHERED
— near bottom of spoon, rock fragments. BEDROCK |
END OF BORING AT 10.25' _
B-7



BORING LOG
m m]eet 1 of ° J
Project No. —2080-045 Dat - Start_8/1 Finish _8/12/94 Boring __SB-22
Project Name Newport UST RI ' Drilling Co_New England B ring Contractors
Location_Along roadway south of Building 149, CHI Drilling Method __4~ SSA_
Total Depth 99" Inspector..l.unod Reviewer L. Pannell

Remarks _Sample S-4 (AB22AA) was submitted to laboratory for TPH (GC/FID) analysis.

Depth Sampre OVA Lithologi Generalized
Blows per ologlc 126!
Feet Tyﬁ: & 6 ln.pe g:f,’;: Rec. | (ppm) Description Stratigraphy
3" Asphalt
B ) SAND & =
1 GRAVEL -
- S-1 8-11-10-14 | 0525 | 12° 60 |Tan f-m SAND & {-m GRAVEL at top of

spoon, brownish-gray SILT & {-SAND and
some f-m gravel (loose) below, SILT & -
1-SAND, some f-m gravel, dense (TILL) at —
bottom of spoon, wet. —
S-2 17-21- 40- 2'6"-43" | 147 5 [Tan m-c SAND and f-c GRAVEL, cobbles,

100/3° rock fragments, wet. ]

S-3 5-8-14-27 | 45-651] 23" 15 |Tan- gray SILT & 1-SAND, some f-m gravel, —_
tr. clay (TILL), orange oxidation staining.

S4 27-55-60-71 | 6.5-8.5" | 18" 15 |TILL as above at top of spoon, very dense —
SILT & {-SAND at bottom of spoon,
crumbles easily (WEATHERED _
9 BEDROCK). WEATHERED
S-5 30-54-100/5°] 8'6"-9'11"| 14" 1 |Very dense SILT & f- SAND, crumbles BEDROCK =
easily (WEATHERED BEDROCK).

END OF BORING AT 9.9'

IFIIIIIII—[IllllllIITlljllll1|llll
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5060-045

Project No.

Project Name Newport UST RI

BORING LOG

LTI I

Date - Start_8/12/94

o -4

1 of 1 |

$B-23

| Sheet

Finish __8/12/94 Boring

Drilling Co_New England Boring Contractors

Location_Along roadway South of Building 149, CHI

Drilling Method __4" SSA

Total Depth _10.5'
Remarks _Sample S-2 (AB23AA) was submitted to laboratory for TPH (GC/FID) analysis.

Inspector_l.lunod

Reviewer L. Pannell

Depth e OVA Lithologi Generalized
Type & | Biows per Dooth ologic eneralize
Feet y's:. 6 In. Rar‘z{e IRec. (ppm) Description Stratigraphy
- 1 ’ -
| S-1 8-6-4-9 0.5-2.5'| 12" 1000 |Brownish-gray SILT & f- SAND, some f-m ]
gravel (TILL), some m-sand, wet.
_ 3 —_
| S-2 5-5-10-16 | 2.54.5' | 16"] 900 |Browinish-gray SILT & f- SAND, some f-m —
gravel, and rock fragments (TILL), some f-m _
— sand,wet.
5 SANDY ___
- S-3 10-12.99 | 4565 | 20"| 50 |Same as above, moderately dense, wet. TILL
p: 7 —
S— S-4 12-12-11-12 | 6.5-85' | 16" 35 |Brown SILT & f-SAND, some f-m gravel —_—
- (SANDY TILL) —
L9 -_
— S-5 12-14-12-17 | 8.5-10.5'] 12" 10 |Grey SILT & {-SAND, some f-m gravel, rock -
I fragments, dense (TILL). —
- END OF BORING AT 10.5' —_
— kY —
[ —
s a—
B-9



BORING LOG
m [ Sheet 1 of 1 |

Project No, —3060-045 Dat - Start_8/15/94 ___Finish _8/15/94 Boring __SB-24
Project Name Newport UST RI Drilling Co__New England Boring Contract rs
Location_Along roadway South of BuildinJg 149, CHI Drilling Method __4" SSA

Total Depth_10.5' Inspector._J. Junod Reviewer L. Pannell

Remarks _Sample S-3 (AB24AA) was submitted to laboratory for TPH (GC/FID) analysis.

Depth _Sample OVA —tithologi G lized
Type & | Blows per Dooth [ - ologlc eneralize
Feet No. 6in. | Ra r‘:; o Rec. | (ppm) Description Stratigraphy
1" Asphalt
. - SAND &
1 GRAVEL —
= S-1 10-16-9-9 0525 | 14"] 1.5 |Brownf{-m SAND, some c-sand and f-m
gravel at top of spoon, brownish-gray SILT
— & {- SAND, some f-m gravel (TILL) below, ]
moist.
p— 3 St
| S-2 4-2-7-8 254.5'] 14" 0.8 |Grayish-brown SILT & {- SAND, some —
clay and f-m gravel, moderately dense _
T (TILL), moist.
5 —
— S-3 3-2-7-20 45-6.5| 6" 2.6 |Same as above, not as dense, cobble in SANDY —
| tip. TILL —
l_ 7

S S4 17-13-11-20 | 6.5-8.5'| 24"| 1.4 |Brownish-gray SILT & {-SAND, some clay
. and f-m gravel (TILL), lens of m-sand,
moderately dense, orange oxidation
staining, wet at ~6.5'

— S-5 7-12-13-13 | 8.5-10.5°1 10"| 1.8 |Brownish-gray SILT & {-m SAND, orange
| oxidation staining, wet.

END OF BORING AT 10.5'

B-10



Project No.

5060-045

BORING LOG

Project Name Newport UST RI

Date - Start_8/15/94

Bt

| Sheet

1 of t I

Finish _8/15/94 Boring

SB-25

Location_Along roadway South of Building 149, CHI

Drilling Method __4" SSA

Drilling Co__New England Boring Contractors

Total Depth_8.5'
Remarks _Sample S-3 (AB25AA) was submitted to laboratory for TPH (GC/FID) analysis.

Inspector.l.lunod

Reviewer__L. Pannetl

Depth Sample OVA Lithologi Generalized
Type & | Blows per Depth ologic eneralize
Feet No. 6 In. Rar?;e IRec. (ppm) Description Stratigraphy
" 2" Asphalt _
1 SAND & _|
- S-1 7-7-8-9 05-25] 6| 02 |Browntf-c SAND & f-m GRAVEL (loose), GRAVEL |
over 2" grayish-brown SILT & f-SAND,
[ some f-m gravel (TILL), moist.
[ 3 T
L S-2 7-7-8-13 2.5-45'| 247| 0.2 |Grayish-brown SILT & {-SAND, some f-m -
gravel (SANDY TILL), moist.
5 SANDY__|
- s3 | 10222117 | 4565| 6| 1.6 |Grayish-brown SILT&f-SAND, somet-m | THL |
| gravel, loose, moist. _
L. 7 —
— S-4 17-48-90 6.58' | 12°| 0.4 |Brownish-gray SILT & {-SAND, some f-m —
- gravel, moderately dense, moist. Piece -
of SLATE in tip of spoon.
- END OF BORING AT 8.5’ -
— -
p— —
B-11
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Project No.

5060-045

Project Name Newport UST RI

BORING LOG

Date - Start_8/15/94

l Sheet

1 of 1|

Finish _8/15/94 Boring

SB-26

Location_Along roadway South of Building 149, CHI

Driliing Method _4- SSA

Total Depth_8.5'

Inspector_l.alunod

Drilling Ca__New England Boring Contractors

Reviewer__L. Pannell _

Remarks _Sample S-3 (AB26AA) was submitted to laboratory for TPH (GC/FID) analysis.

Deoth Sample i
Fe‘:t Type & | Biows per Dopth l OVA Lithologic Gen ra}lzed
No. 6 In. Range Rec. | (ppm) Description Stratic.:ohy

= 1* Asphalt FiLL

1 -

| S-1 8-7-7-6 0.5-25 | 12" 0.6 }Grayish-brown SILT & {- SAND, some _
f-m gravel, lens of m-sand at bottom of

[ spoon, moderately dense, moist. j

- 3 -

- S-2 4-5-9-11 2545 | 16" 0.6 | Grayish-brown SILT & {-SAND, some f-m -
gravel, loose (SANDY TILL), tr. cobbles

n & rock fragments, moist. SANDY |

[~ TILL 7

L5 —

- S-3 12-8-4-13 4565 | 8 1.6 | Brownish-gray SILT & {-SAND, some {-m —

| gravel, orange oxidation staining, bottom -
of spoon slightly wet.

L 7 —

—— S4 19-15-13-11 | 6.5-8.5'| 22" 0.6 |Brownish-gray SILT & f- SAND, some {-m —

- gravel, moderately dense, wet.

- END OF BORING AT 8.5 —

. —

B-12



S.

Project No.

5060-045

BORING LOG

Project Name Newport UST RI
Location_Along roadway South of Buikling 149, CHI

Date - Start_8/15/94 __

[ Sheet

1 of 1

Finish _8/15/94 Boring

SB-27

Driliing CaNew England Boring Contractors

Drilling Method _4- SSA

Total Depth_£.5'
Remarks _Sample S-3 (AB27AA) was submitted to laboratory for TPH (GC/FID) analysis.

Inspector_L.lunod

Reviewer__L.Pannell

Sample
Depth OVA Lithologic Generalized
Type & ~ Blows per Depth
Feet Mo, 8 In. Rar?;e lec. (ppm) Description Stratigraphy
- 3 Asphat SAND& —
1 GRAVEL
= S-1 7-11-9-7 05-25' | 10| 0.5 |]Grayish-brown SILT & f- SAND and
some f-m gravel at bottom of spoon, and
— brown SILT & {-m SAND, some f-m =]
— 3 gravel above, loose, dry. S—
- S-2 4-3-4-6 2545 | 14"} 06 |Grayish-brown SILT & {-SAND, some {-m _]
gravel, moderately dense (TILL), moist.
s SANDY __
- sa 34-33 | 4565 | 18"| 620 |Gray SILT & f-m SAND at bottom of LT
- spoon, brownish- gray SILT & {- SAND, _
some f{-m gravel above, wet.
. 7 -
— sS4 5-6-84 6.5-8.5 | 12" 120 |Gray SILT & f-m SAND, tr. clay at top of —
- spoon, brown SILT & f-m SAND with -
orange oxidation staining below, wet.
- END OF BORING AT 8.5 —]
=t —
B-13



§7A GEQENVIRONMENTAL, INC.
0 BROADWAY, PROVIDENCE, RHODE ISLAND

GEOTECHNICAL/GEOHYDROLOGICAL CONSULTANTS

PROJECT
' NETC_STRUCTURE 7%

FILE No.
CHKD. BY

REPORT 3 NH-‘IO;
g:EEB?RING No
—3T329
PR .):1* E—

BORING Co. D.L. MAHER DRILLING, INC. BORING LOCATION

SEE_LOCATION PLAN

FOREMA — JORW BOWEN GROUND _SURFA
GZA ENGINEER T _RARK DACPE DATE START ?8[ [9 “URTE ERD 10/22/93
SAMPLER: UNLESS OTHERWISE MOTED SAM LER CONSISTS OF A 5" SPLIT GROUNDMATER _READINGS
N ORIVEN USING A 14 HAMMER FALLING 30 In. DATE TIME | WATER |CASING | STABILIZATION TIME
CASING: UNLESS OTHERWL $E,NoTED, CASING DRIVEN USING A 300 (b. [ 10725793 [0930 | 24.8 o 42 HOURS
CASING SIZE: 8v OTHER: 11705793 | --- | 21.5 WELL 14 DAYS
D |C8 R
‘E, ls\ (|5 SANPLE SAMPLE DESCRIPTION STRATUM EQUIPMENT Flﬁhﬁ E
T [NW PEN./ DEPTH ES
H |G S| No. | REC. (Ft.) BLOWS/6% Burmister CLASSIFICATION OESCRIPTION INSTALLED TESTING ‘5‘
COARSE TO p Grout
FINE SAND \é
0.5+
R
SHALE/ 1
CONGLOM RATE S
(BEDROCK) E ND
R
5 €0-10")
6’ Bent.
Sea
8!
10 10+
ND
€(10-25%)
15
20
25
L p_]
v
[ C—
F
—-S< I
C L
30 L R=] T
—E-—~ E
l—E~1 R
LN —]
S
A
N
D
ND
35 (25-35')
REMARKS: . Stratum description based on visyal ction of drill cuttings.
. NQ tro gunrogors or d?gcol,orat?on og:pe 9
. }g gut_nctr!egotl‘g ae\algnta: rgi‘ng exlarber pual alr-rotary system.
. Forty eg i 82 E? TBB" 5iameter, sch 40, PVC wellscreen was placed from 50’ to 10’ and
fpped th 10’ of solld P\'IC riser tube. 'Filter sand was red to 8/+ and a bentonite seal
aced fr 8' to 6+, The well head was secured with a 4' long steel guard plpe with locking
cover, grouted into the surface with concrete.
NOTES: 1 STRATIFICAT!ON LINES REPRESENT APPROXIMATE BOUNDARY SETWEEN SOIL TYPES, TRANSITIONS MAY BE GRADUAL.
2} UATER LEVEL READINGS HAVE BEEN MADE AT TIMES AND UNDER CONDITIONS STATED, FLUCTUATIONS OF GROUNDWATER
CUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMENTS WERE MADE
GZA [sosuuo No.MW-102
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DBERG 20INO & ASSOCIATES, INC. PRO OF_BORING No, MJ-10
BROADWAY, PROVIDENCE, RACDE jSLAND JECT REPORT SHEET ! f_;ur—i
NETC _STRUCTURE 74 FILE No. 329
EOTECHN!CAL/GEOHYDROLOGlCAL CONSULTANTS NEWPORT, RRODE_ISU) CHKD R )1 —
cs R
StL) SAMPLE SAMPLE DESCRIPTION STRATUM EQUIPMENT FIELD 'E'
N W PEN. / DEPTH DESCRIPTION INSTALLED TESTING |K
G S| No. | REC (Ft.) BLOWS/6" Burmister CLASSIFICATION S
SHALE,
CONGLOMERATE F
(BEDROCK) ll.
T
E
5 R D
\ S (35[50')
A
N
D
50 . .
End of Exploration at 50/+
s Z
\
lo
5
' REMARKS:
OTES: STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY BETWEEN SOIL TYPES TRANS!TIONS MAY BE GRADUAL.
LEVEL READINGS HAVE BEEN MADE AT TIMES AND UNDER CONDITIONS STATED, FLUCTUATIONS OF GROUNDWATER
R OUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMEN!S WERE MADE |
ZA |BORING No.Mu-102

R.15




GEOENVIRONMENTAL . -
$%0 SRODUAT"PROVIGENEECS RHODE 1SLAND . "’:EC’ " REPORT OF BPRING No ":9”5
GEOTECHNICAL/GEOHYDROLOGICAL CONSULTANTS NEVSB%TS—RHWE'TSTJND .Um Elli%.“gf .\ ' E—
BORING Co. D.L. MAHER DRILLING, INC, BORING LOCATION OCATION PLAN
FOREMA| GROUND SURFACE gl:evgmwg;-"——l‘ RTOR
GZA ENGINEER T WARK DALPE__ DATE START _10/26/9 “DKTE ERD 10/26/93
SAMPLER: UNLESS OTHERHISE NOTED 3”1 LER CONSISTS OF A 3" SPLIT GROUNDMATER READINGS

DRIVEN USING A 14 HAMMER FALLING 30 In. - DATE TIME | WATER |CASING | STABILIZATION TIME
CASING: UNLESS OTHERWISE_NO CASING DRIVEN USING A 300 Lb. wee .
NS OTHERUISE T ‘I’ED ING A L 11705793 14.4 WELL 10 DAYS
CASING SIZE: 8¢ OTHER:
D ICB R
s é 8 SAMPLE SAMPLE DESCRIPTION STRATUM EQUIPMENT Flslﬁg E
T INW PEN./ DEPTH DESCRIPTION
H |G S| No. | REC. (Ft.) BLOWS /6" Burmister CLASSIFICATION ! NSTALLED TESTING 5
P Grout 1.
TAN‘BRO\N v
COARSE TO 1! C |Bent.
FINE SAND Sea
3+ l;
3 g
SHALE/ R
3 CONGLOMERATE S © i% ,
(BEDROCK) ) §:
- _ :
= ¢
10 S
5 (10-20¢
(¢ ) )
15
20
ND
25 (20-30")
F
{
30 T
E
R
S
A
N
D
35 35/
End of Exploration 35/2
REMARKS : . Stratun fescnpt g on_visual inspection of drill cuttings.
. ge odor/ lsco oration obse
. 1g t inch hole advanced using Barber Dual air-rotary system.
é. Bit “ajr pre5fure" approxtmately pst
. Borehole deve ng conp
6. ‘lhlrty feet qf gZ" ?l ted 0“ dmneter, SCP; 40, PVC uellscreen wWas Elaced from 35+ up to 5'+
and t o ?Olld PVC riser tube tef sand was pour o 3'+ and a bentonit e seal
plac rom 3'+ The wellhead was secured witha 4/ long steel guard pipe with loc
cover grouted mto the surface with concretf
7. The contractor steam cleaned casing and tools used at MW-105 prior to leaving site.
NOTES: 1 STRATIFICATION LINES REPRESENT PPROXIHATE BOUNDARY BETWEEN SOIL TYPES, TRANSITIONS MAY BE GRADUAL.
2 TER LEVEL READINGS HAVE BEEN MADE AT TIMES AND UNDER CONDITIONS STATED FLUCTUAT!ONS OF GRWNDHATER
Y OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMENTS WERE MADE
|G2A [aonxua No.MW-105

B-1¢
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GECENVIRONMENTAL
BROADWAY, PROVIOENCE, RHODE ISLAND

INC.

GEOTECHNICAL/GEOHYDROLOGICAL CONSULTANTS

PROJECT

NETC STRUCTURE 74
e L AR —a L

FILE No.
CHKD. BY

REPORT OFEBORING No, MW-106
31329.2 ——

BORING Co. GZA DRILLING, INC. BORING LOCATION SEE LOCATION PLAN
FOREMA ——DAVID ARDERSEN GROUND SURFACE R
GZA ENGINEER T_WILLTAM FORTURE DATE START 5/9/94 _ “DRTE ERD __5/9/96
GROUNDWATER READINGS
SAMPLER: UNLESS OTHERWISE NOTED S ELER CONSISTS OF A 8“ SPLIT
OON DRIVEN USING A 14 HAMMER FALLING 30 In. DATE TIME | WATER |CASING | STABILIZATION TIME
CASING: UNLESS OTH EE‘NEEJOIED CASING DRIVEN USING A 300 Lb. 5/9/94 1300 7.2 WELL 2.5 HOURS
6/3/96 |--- 7.8 WELL 4 WEEKS
CASING SI2E: 3" TO 10 FEET OTHER: NX CORE BARREL TO 15.5 FT
D |CB R
E ls\ ('5 SAMPLE SAMPLE DESCRIPTION STRATUM EQUIPMENT FIELD E
T INW PEN./ DEPTH . DESCRIPTION INSTALLED TESTING |K
H |G S| No. | REC. (Ft.) BLOWS/6" Burmister CLASSIFICATION S
OVERBURDEN Flush mounteg
SOIL curb box
set in ¢
ment sur ace
seal
2" PVC riser 1
3+ pipe to § §:
5 GRAY .
CONDOMERATE l— Bentonite
BEDROCK —{seal 2-2.5'
1 Filter sand
— ‘ - ?gngl
10 - 2
C-1 | 66/6 10-15.5 RQD=0%X Conglomerate (Poor Recovery) — 2" PVC well
— screen 5.5- 3
- REC=9% — 15.57
-
- 4
BOTTOM OF BORING AT 15.5’ FT
RQHAR - -
. Apparent top of conglomerate at 3 feet (based on change in drilling penetration rate). Drilling penetration
n bedrock was approxlmatel¥ ? minutes per foot
g. 3% casing to a depth o feet_(using drl[l\ng water).
. Used NX t core barrel om ee
4. ABproxlma ely 50 gallons of dritling uater entered the formation durmg dl‘lll ng .
5. 10 feet of .01 inch siotted, 2" diameter, PVC well screen was placed o 15.5 feet and to with
géS feet of PYC rlse[ pipe. 'Filter sand wa ckfé ée? around the rfll screen to a depth of # feet and a
ntonite sea was plac betueen a depth eet. The wellhead was secured lth a 1 foot tong
aluminum curb _box, grout lace usmg concrete.
No odors of visual signs of contamlnatlon were observed.
NOTES: 1 STRATIFICATION LINES REPRESENT APPROX!MATE BOUNDARY BETWEEN SOIL TYPES, TRANSITIONS MAY BE GRADUAL.
TER LEVEL READINGS HAVE BEEN MADE AT TIMES AND UNDER CONDITIONS STATED, FLUCTUAT lO NS OF GROUNDWATER
ZA Y OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMENtS WERE MADE BORING o Wu-106
0. MW-

B-17




GEOENVIRONMENTAL PR F_BORING No. MW-107
? 0 BROADWAY, PROVXDENCE RHOOE ISLAND QJECT REPORT gHEETo ! °’I"t!!-_'l"
NETC STRUCTURE 74 FILE No. 3T1329.2
GEOTECHNICAL/GEOHYDROLOGICAL CONSULTANTS . CHKD. BY __ABO
BORING Co. GZA DRILLING, INC. BORING LOCATION SEE _LOCATION PLAN
FOREMA ——___DAVIU ANDERSEN GROUND SURFACE
GZA ENGINEER —___WITLTAH FORTURE DATE START 219(9 “DRTE END 5/9/94
GROUNDWATER READINGS
SAMPLER: UNLESS OTHERWISE - 3TED 8”4 LER CONSISTS OF A 8" SPLIT
SPOON DRIVEN US.:d A 14 . HAMMER FALLING 30 In. DATE TIME | WATER |CASING | STABILIZATION TIME
CASING: Uﬁkﬁag OTHEEEJ'I‘EEZNOTED CASING DRIVEN USING A 300 lb. 579794 .= 7.2 WELL 0.5 HOURS
6/3/94 --- 8.7 WELL 4 MEEKS
CASING SIZ2E: 3" TO 5 FEET OTHER: NX CORE BARREL TO 15 FEET
0D |CB R
g é tIi SAMPLE SAMPLE DESCRIPTION STRATUM EQUIPMENT FIELD E
T INW PEN./ DEPTH . DESCRIPTION INSTALLED TESTING |K
H |G S| No. | REC. (Ft.) BLOWS/6" Burmister CLASSIFICATION S
OVERBURDEN Flush mounted
SOIL curb box
set in c$
ment surface
seal
2" PVC r;ser
pipe t
5 4.8'+ . 1
C-1 | 60/6 5-10 RQD=0% Conglomerate (Poor Recovery) — Bentonite
GRAY —t seal 1-1.5/ 2
REC=10X CONGLOMERATE —
- BEDROCK -
1 Fitter sand
2
10 -
c-2 | 60/6 10-15 RQD=0X Conglomerate (Poor Recovery) 2" PVC well
— screen 5/ -
REC=10%X — 15/
- 3
15 - ‘
BOTTOM OF BORING AT 15’ FT 5
20
25
30
35
REMARKS:
1. Apparent top of conglomerate at 4 g feet (based gn change in dritling penetration rate). Drilling penetra-
bedrock was approxlmate minytes pe
2. gomn 3'1' casing to a depth of 5 feet (using drlllmg water) then used NX type core barrel for remainder of
re
. oxlmatel 60 gallons of drilling water entered the formatton durm dritli
2. ;Bpr 01 u?\ch slotted, 2" dlgmeter, PVC ue} fcreen was grom 5. Dngo 15.0 feet and togped with
.0 feet of PVC riser pipe. Filter sand uas ll round e uell screen to a depth % nd a
bentonite seal uas placed betueen a eBs 1.5 feet. The wellhead was secured ulth a 1 foot long
aluminum curb grouted into place using concrete.
5. After the well stablllzed the groundwater had a petroleum-like odor.
: STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY BETWEEN SOIL TYPES, TRANSITIONS MAY BE GRADUAL.
o DR SR AE SRl WS LI A S el STl Pl oF oSl
GZA [BORING No.Mu-107
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GEOENVIRONMENTAL , INC.
0 BROADWAY, PROVIDENCE, RHODE ISLAND

EOTECNN ICAL/GEOHYDROLOGICAL CONSULTANTS

PROJECT

NETC STRUCTURE 74
e ——————

FILE
CH

REPORT OF BORING No, MW-10
SHEET ’r—m—q-

No, _37329.27—

KD. BY L.1:10)

ORING Co. _%%&NINC. BOngg ggEATION SEE_LOCATION PLAN
lA ENGINEER _PARK DALPE DATE START EUO(% “DATE ERDU 5/10/94
ADINGS
AMPLER: UNLESS OTHERWISE OTED 3AN LER CONSISTS OF A 3" SPLIT GROUNDWATER RE ¢
N DRIVEN USING A 14 HAMMER FALLING 30 In. DATE TIME | WATER |CASING | STABILIZATION TIME
SING: UNLESS OTHERWISE O'I'ED CASING DRIVEN USING A 300 ib. 5/10/94 1000 6.3 WELL 1 HOUR
HAMMER FALLING 24 1
6/3/94 == 8.4 WELL 4 MEEKS
ASING SIZE: 3% TO 9 FEET OTHER: ROLLER BIT TO 17 FEET
CB R
g tlS SAMPLE SAMPLE DESCRIPTION STRATUM EQUIPMENT FIELD S
NV PEN. / DEPTH A DESCRIPTION INSTALLED TESTING |X
G S| No.| REC (Ft.) BLOWS/6Y Burmister CLASSIFICATION —_— S
s-1 | 24713] o0.2-2.2 3-4 oose black/broun, garse to ASPHALT l [Grout ND 1
? ag, ittle- Ash,
4-5 trace s: t (FIL 0.2/ 1! 2
'5 [ ND
s-2 | 24710 5-7 25-25 Very dense aray GRAVEL (SHALE) 51 ]
pt te+ Silt, lLittle+r coarse to P—
38-28 ine Sand (GLACIAL TILL) GLACIAL v
- TILL Cl 3
S 28 4
s-3 8/8 8-8.7 33-100/2% Verg dense, grar, coarse to fine C—
SAND and Sil 1ttie+ Gravel R— .
(GLACIAL TILLS 9+ E—{Filter
10 E— Sand
APPARENT N—
BEDROCK —
IS -
S 5
177+ 6
BOTTOM OF BORING AT 17’ FT
IO
'5
RENARK,
Field photo omzatlon detector readmgs swere obtamed using an HNU meter equi with a 10,2 electron volt
s are in parts per 6 ﬂ;pm ndica es gess than detection llmlt of 0.1 ppm.
. 3" flush n casmg nse? '+- bit advag ef
. A rent top of roc ee based on change 1n ling penetration rate). \7 4 o'
. Petroleun odors and vusual slgns of contamination observed.
5. 15 of 01" slotted, 2.0" dijam., sch 40, PVC weil screen was_placed from. 17 to 21 feet and topped with 2/
of ohd PVC riser tube. Filtef sand was poured up to 1’. The wellhead wWas secured with a 17 long aluminum
g routed into the surface with concrete.
Approxuna ely 40 gallons of drill water entered the formation during drilling.

1 STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY BETWEEN
ER READINGS S _AND_UNDER COND

HAVE 8 AT TIM
OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE Tl

OIL TYPES, TRANSITIONS
{ONS STATED, FLUCTUATI
MEASUREMENTS WERE MADE

NOTES:

S
:
ZA

MAY BE GRADUAL

ONS OF GROUNDWATER

[BORING No.Hu-108
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GEQENVIRONMENTAL

?fﬁ BROADWAY, PROVIDENCE "RHODE 1SLAND

GEOTECHNICAL/GEOHYDROLOGICAL CONSULTANTS

PROJECT REPORT OF BORING No, GZ-3
SHEE

NETC LIBRARY ADDITION FILE No. _“37330 —™
A CHKD. BY L1

BORING Co.

LING

INC.

BORING LOCATION SEE LOCATION PLAN

FOREMA
GZA ENGINEER FARK DX

GZA DRIL
CRRTS LE

TIRG

GROUND _SURFAC EEEVIHUN qxlgﬂ
DATE START 5 93 “DATE ERD ____10/22/9% —

SAMPLER: UNLESS OTHERWISE NOTED SAH LER CONSISTS OF A B" SPLIT GROUNDWATER READINGS
N DRIVEN USING A 14 . HAMMER FALLING 30 In. DATE TIME |WATER |CASING | STABILIZATION TIME
CASING: UNLESS OTHE SE NOTED SING DRIVEN USING A 300 Lb. -22- .20
e s T [ | o
CASING SIZE: 3 OTHER: Z
11-05-93 | --- | 11.40 oM 11 DAYS
D |CB
s g (L, SAMPLE SAMPLE DESCRIPTION STRATUM EQUIPMENT F'I'Shb E
T INW PEN. DEPTH DESCRIPTION INSTAL| T N
R |G S| No. REC{ (Ft.) BLOMS /6% Burmister CLASSIFICATION LE? o ESTING 5
—_— Grou
$-1 | 24/9 0-2 2-2 Loose, tan/brown, [me to coari | L
SAND, ’little Grave little Silt | 1’ Bent. ND
3-4 trace Organics (TOPSOIL Seal —
SILTY 3/ PVC
GRAVELLY R
SAND 1
S
E
R
5 5/ ND 1.
§-2 | 24715 5-7 10-11 Medium dense, brown Eray fine to P
coarse SAND and GRA {rock V.
15-26 fragments) little Silt’ C
8.5+ 2
LR
-
10 N
SHALE OR
CONGLOMERATE
. BEDROCK FILTER
SAND
15
20
25
.
30 -
End of Exploration at 30+
35 “
- r
i

to 5 0
bentonite seat
curb box ogoouted into the surface ulth concrete.
rs or d!fcoloano

. N
2_ 9 0ixY lons of DT iater entered the formation during drilling.

Approximately 40 ga

4+ and

REMARKS: 1. Roller bjt through
2. Tuent‘ f}ve feg‘tmof .02"

PRaced it

ock f 8 5 to 3
rom ter, Sch 40, PYC well screen was placed from 30 0'0 up

= .
B sahia o, st e e e L

GZA

NOTES: 5; STRATIFICATION L
WATER LEVEL RE

AD

MAY GCCUR DUE TO

INES
INGS H
OTH

REPRP NT APPROXIMATE BOUNDARY BETWEEN SOIL TYPES, TRANSITIONS MAY BE G
AVE BEEN MADE AT TIMES AND UNDER CON D TIONS STATED. FLUCTUATIONS OF GRWNDHATER
ER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMENTS WERE MADE

[BORING No.Mw-103
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WELL CONSTRUCTION DIAGRAMS



[ ]

Navy/HNUS

Site:_CHI, Newport, RI

‘ B
.

-

J

Project No:_5060-045 Cli nt: WELL No: ENSR-1
Location: _ Taylor Driv
Date Installed _7/28/94
Contractor: _New England Boring Contractors pMgthod:_4 14" HSA Inspector: _J. Junod
MONITORING WELL CONSTRUCTION DETAIL Depth from  Elevation
Lock G.S. (feet)  (NGVD)
Measuring Point for g— -°C i 0.00 8.72
Surveying & Water < Top of Steel Guard Pipe
Levels —>[ | |1 Top of Riser Pipe —0.84 7.88
Vent Hol s ===="=__1l" © |m ~—
EEissgsy o 8.72
Concrete Pad —w 2 23 BARGEEE - Ground Surface (G.S.) 0.00 :
315 Eizpa
: "-E k
e 29— Bottom of Steel Guard Pipe 3.82 4.90
e Riser Pipe
Coment Grout A V:'_ Length 3.56'
100 , 7 2% Inside Diameter P
o Cement 2a2d Type of Material _PVC__
«§—— Top of Bentonite seal 1 7.72
Bentonite Seal Thickness .1.{(depth)
——— Top of Sand 2 6.72
Top of Screen 4.40 4.32
__W__ Stabilized Water Level 555 3.17
] - Screen
Length 7.80°
Inside Diameter 2
Slot size —0.010°
Type of Material PYC
«#——— Type/Size of Sand #2 Silica
}@—}@—— sand Pack Thickness _0-30'
8 Bottom of Screen 12.20 -3.48
Bottom of Tail Pipe: ' 12.40 -3.68
Length 0.20
Jﬂ 12.50 -3.78

Borehole Diam ter

* Describe Measuring Poin

t:

Highest point of riser pipe

Bottom of Borehole

Approved:

Signature Date

ENSR

C-1




Proj ct No.__5060-045

Cli nt:_Navwy/HNUS

Location: Taylor Drive, west of ENSR-1

Site: CHL N wpon, RI

WELL No: ENSR-2

Dat Installed _7/29/84
Contractor: _New England Boring Contractors Method:.4.1/4" HSA Inspector: _J. Junod
@NUT@[RUN@ WELL @@NS?@@@TU@N DETAIL Depth from  Elevation
G.S. (feet) (NGVD)
Measuring Point for —— Lock Top of , 0.00 6.99
| Guard P
Surv ying & Water « op of Steel Guard Pipe
L vels » I I Top of Riser Plpe -0.70 6.29
o
Vent Holes , - 75 i?"".’_-; -
Concret Pad —pp IZZIALS SEREd - Ground Surface (G.S.) . 6.99
G ::.é .
y LY
e 32— Bottom of Steel Guard Pipe 3.82 3.17
) Riser Pipe ,
Cement Grom \ads Length 3.40
100 35 Inside Diameter z
L ——
% Cement 2 Type of Material _BVC
at 5.99
aiell <— Top of Bentonite seal 1
1 th
Bentonite Seal Thickness __(f‘i.) .
¢—— Top of Sand 2 4.99
410 2.89
ORI e Top of Screen
W___ Stabilized Water Level 5.59 1.40
- Screen .
Length 180
Inside Diameter 2'__
Slot size ~0.010"_
Type of Material _PVC
«——— Type/Size of Sand _#2 Silica
}@—Jj@—— Sand Pack Thickness _0:30"
-4.91
o Bottom of Screen 11.90
Bottom of Tail Pipe: 12.10 S
Length —
-5.26
Bottom of Borehole 12.25
__ 0.8 0.25' of sediment from augers at

y

- ew

i Ny WS .

N T e a

Bor hole Diameter Approved: bottom of borehole
**Describc Measuring Point:
Highest point of riser pipe Signature Date
C-2
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Project No: 2269045 Client; NaWHNUS Site:_CHl. Newport, R WELL No: ENSR-3
Location: raylor Drive, west of ENSR-1 and ENSR-2
Date Installed 8/1/94
Contractor: NeW England Boring Contract rs Method: 4 1/47HSA Insp ctor: J. Junod
MONITORING WELL CONSTRUCTION DETAIL Depth from  El vation
Lock G.S. (feet) (NGVD)
Measuring Point for «—— Loc , 0.00 6.37
Surv ying & Water q— < Top of Steel Guard Pipe
Vent Holes i et g —
— B ':'-: Sena4
Concrete Pad " :-::: E il <@~ Ground Surface (G.S.) 0.00 6.37
% "-J
o ‘:«J
e 29— Botiom of Steel Guard Pipe 3.82 255
X Riser Pipe
% 1]
m nt Grout Length 258
100 Xy Inside Diameter 2"
e —
% Cement 3 Type of Material _PVC _
<§——— Top of Bentonite seal 1 587
Bentonite Sea! Thickness _1'{depth})
<— Top of Sand 2 4.37
- 4.00 2.37
e e Top of Screen
- | _ W Stabilized Water Level 5.44 0.93
- - Screen
:: - Length 7.80°
Y Inside Diameter 2
3 Slot size -0.010"
X Type of Material _PVC _
- «@—— TypesSize of Sand  _#2Silica_
3 —@—— Sand Pack Thickness _9-30'
= Bottom of Screen 11.80 -5.43
<% Bottom of Tail Pipe: 12.00 -5.63
'Length 0.20
Bottom of Borehole 12.00 -5.63
I‘ 0.8 >

* Describe Measuring

Borehole Diameter Approved:

Point:

Highest point of riser pipe

Signature Date

C-3




Project No: _2060-045 (jqent. HNUS/Navy Site: _CHI, Newport, RI WELL No:

SD-1

Tflell Location: Amwwmmmmmmw

New England Boring

Remarks: well material constructed of galvanized steel Date Installed:

Contractor: _Contractors Method: 4.50lid Stem Auger Inspector:

L1794

J. Junod

Smali-Diameter Monitoring Well Construction Detail

-ag—10p of Riser Pipe

round Surface

07

////

..

Riser Pipe Diameter

Screen Diameter

0.010"
Screen Slot Size

il .g—10P O Screen

o -g—Bottom of Screen

) .g—Bottom of Drive
Point

Depth from Elev
G.S (feet) (NGVD)
-0.26 7.23
000 7.49
525 224
621 1.28
725 024
755 -0 06

-

ok

G me & m

ﬁ 4

any

Peap—

n eny
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Project No: .3060-045 (y4ent. HNUS/Navy Site; _CHI, Newport, RI WELL No: SD-2
LWell Location: Abandoned fuel oil line between Byilding 86 and vicinity of Structure 143
Remarks: well material constructed of galvanized steel Date Installed: B8/2/94
New England Boring
Contractor: Contractors Method: 4" Solid Stem Auger Inspector: J. Junod
Smali-Diameter Monitoring Well Construction Detail . . = ..,
' G S (feet) (NGVD)
-0.27 9 80
-g—10p of Riser Pipe
0.00 1007
Ground Surface
7 74
125"
Riser Pipe Diameter
1.25"
Screen Diameter
0.010"
Screen Slot Size 6 85 322
] g1 0P Of Screen
RERS
8688
8588
i 7 65 242
Hi0] ag—otabilized
a8t
1088f Water Level
ja88t
=2 Silica Sand was added to0 6.2 b.g.s. e 5 65 -
1
e -g—Bottom of Screen .
<g—Bottom of Drive 915 092
E s‘ . Point
[N
C-5




\'

Project No: _3960-045 (4ent.HNUS/Navy Site: _CHI, Newport, RI WELL No: SD-7 '
LWeII Locatfon: _Fuel oil line from Structure 74 to Porter Avenue .
Remarks: _Well material constructed of galvanized steel Date Installed: B8/2/94 l
New Engtand Boring
Contractor: _Contractors Method: —4_Solid Stem Auger inspector: J. Junod )
)
Small-Diameter Monitoring Well Construction Detail = |7
G S.(feet) (NGVD)|
-034 306! l
-g—"10p of Riser Pipe
!
000 3095 pd
. Ground Surface -
/’/':7/W_ 77077 7 7 74
_ i
1.25" ‘
Riser Pipe Diameter l
1.25" DS
Screen Diameter \'
0010
Screen Slot Size 750 2345} -
il —.gg—10P Of Screen l
1RSI
£888 '
8388 X
L 8.21 2274
2] —g—Stabllized
st water Level i
= | |
#2 Silica Sand was added to 7' b.g.s. { §
9 == 950 2145 ‘
s g—Dottom of Screen -
t
-g—>Bottom of Drive 980 2115 i
E S: Point
k .

-l e =

-‘3

C-6
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project No: 5060-045 Client: HNUS/Navy Site: CHI, Newport, Rl WELL No: SD—8

jwell Location: _Fuel oil line from Structure 74 to Porter Avenue

Remarks: well material constructed of galvanized steel Date Installed: 8/2/94
New England Boring ) L
Contractor: Contractors Method: 4" Solid Stem Auger inspector: J Junod
Small-Diameter Monitoring Well Construction Detail . =
G S (feet) (NGVD)
-0.24 27 89
<«g—10p of Riser Pipe
0.00 2813
Ground Surface
7 7 7
)
125"
Riser Pipe Diameter
1.25"
Screen Diameter
0010"
Screen Slot Stze 982 1831
] —g—1 0P O Screen
Ban
£888
§868
£EER N/A N/A
4] -g—Stabllized
e wat:r ';eLve' | 1127 1686
-g—-Product Leve
#2 Silica Sand was added to 9.5’ b.g.s. i ez 1631
-g—Bottom of Screen
-g—bBottom of Drive 1212 1601
E S: Point
Cc-7



Project No: 2060-045 }yentHNUS/Navy Site: _CHI, Newport Rl WELL No: SD-17
TVell Location; _Storm drain line east of Structure 143
Remarks: well material constructed of galvanized steel Date Installed: .£/9/94
New England Boring
Contractor: _Contractors Method: -4._Solid Stem Auger Inspector:  _J. Junod
Small-Diameter Monitoring Well Construction Detail ...~ _
G. S. (feet) (NGVD)
-0.38 6.32
<ag—T0p of Riser Pipe
0.00 6.70
round Surface
7 74
////////
1.25"
Riser Pipe Diameter
1.25"
Screen Diameter
0.010"
Screen Slot Size 456 214
_______ <g—T0p of Screen
nass
- BBES
£888
Bl 5.33 137
] g—Stabllized
1888t water Level
1688t
1388t
o 6.56 014
«g—Bottom of Screen
: «g—Dottom of Drive 6 86 -016
E S: Point
[N
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Project No: .2060-045 (yjent._HNUS/Navy Site: _CHI, Newport, RI WELL No:. SD-18
LWell Location: _Storm drain line east of Structure 143
Remarks: well material constructed of galvanized steel Date Installed: 879794
New England Boring
Contractor: _Contractors Method: -2 Solid Stem Auger Inspector: J Junod
Small-Diameter Monitoring Well Construction Detail ... .,
G. S (feet) (NGVD)
-058 622
-ag—10p of Riser Pipe
000 6 80
Ground Surface
74
1.25"
Riser Pipe Diameter
1.25"
Screen Diameter
0.010"
Screen Slot Size 483 197
i gg—1 Op OF Screen
st
£888
£388
@ 539 141
o] g—otabilized
188 water Level
iisicis
#2 Silica Sand was added to 4.8' b.g.s. 1888
oy 683  -003
] ggBottom of Screen
ottom of Drive 713 -0 33
ENR =R
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pro]ect No: 5060-045 Client: HNUS/Navy Site: CHI, Newport, R | WELL NO SD-—2O
jwell Location: _Storm drain line east of Structure 143
Remarks: Well material constructed of galvanized steel Date Installed: B8/9/94
New England Boring

Contractor: _Contractors Method: —4._S0lid Stem Auger Inspector: J_Junod

Small-Diameter Monitoring Well Cor:truction Detail =

G S (feet) (NGVD)

-0.21 6 89
<ag—10p Of Riser Pipe
—_ 000 710
: Ground Surface
74
1.25"
Riser Pipe Diameter
1.25"
Screen Diameter '
0.010" .
Screen Slot Size i 4.65 245
{ «.g—T0P Of Screen
AR
8868
8888
% 485 2.25
i -g—Stabilized
1Ba8 water Level
1888f
. 388t
*2 Silica Sand was added to 5' b.g.s i . 665 045

~ag—Bottom of Screen

J ottom of Drive 6 95 015
ENR =
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Project No: _2060-045 (yyent.HNUS/Navy Site: _CHI, Newport, RI

WELL No: 5SD-21

well Location: _Storm drain line east of Structure 143

Remarks: _Well material constructed of galvanized steel Date Installed: B8£10/94
New England Boring
Contractor: _CGontractors Method: 2.50lid Stem Auger Inspector: J Junod
Smali-Diameter Monitoring Well Construction Detail . =
: G S. (feet) (NGVD)
-0.28 732
-g—T0p of Riser Pipe
0.00 760
Ground Surface
7 7
1.25"
Riser Pipe Diameter
125"
Screen Diameter
0010"
Screen Slot Size 433 327
EEEH Lgg—TOp Of Screen
AR
8888
£888
i 532 228
53] ag—Stabilized
1588t .
1888t water Level
1Beat
1888t
#2 Silica Sand was added to 4.5 b.g.s. BER 633 127
£ -g—Bottom of Screen
ottom of Drive 6.63 097
ENR R
C-11
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BORING NO.: M-S CONTRACTOR: cos DATE STARTED: 4125190
PROJECT MO.:  6760-N81 ORILLERS: GAYLORD/QUINN DATE COMPLETED: 4725790 —
‘OJECT: U.S. NAVY-NETC TRC INSPECTOR: GLEZEN/MCHORRON MATER TABLE LEVEL: 12 FT.
JCATION: SEMPORT, RI DRILLING METHOD: 4 1/4° HOLLOM STEM AUGERS LOCATION: " 10.148
SITE: 09-FIREFIGHTER GROUND ELEVATION: 12.47 — £ 4.%51
BORING DEPTH: 18 FT, CASING ELEVATION: 12.30
| DEPTH HNY .
| (FD) BLOWS  (PPM)  SOIL DESCRIPTION (RECOVERY) LITHOLOGY WELL CONSTRUCTION
Jamesononn cesvecncennans cececesenecacan T cevececacannececsancene ceeecccccmnanan cececasscnnnanan eesmveccecccecaaaan cececerccnccnceccnscannn
1
| 0-0.5 ASPHALT FLUSH MOUNT
1 0.5-2.5 1311 0.6 FINE SAND AND SILT. SOME GRAVEL, BROWN  (24°) 0.0 CEVENT/BENTONITE |
I 15 § GROUT
12.5- 4 418 0.4 F - M SAND, SOME GRAVEL. BLACK  (6°) 2.0
: . BENTONITE SEAL
| 4- & 32 0.4 SILT AND FINE SAND, LITTLE CLAY. BROWN, MOIST (8°) 4.0 TOP OF SAND
| 29 —
t 6- 8 814 0.4 SILT. SOME FIME SAND. LITTLE GRAVEL. GRAY. MOIST (18"}
] 14 15
| 8- 1613 0.4 SILT. SOME FINE SAND, LITYLE CLAY, GRAY, MOIST (18"} 8.9 TOP $F SCREEY
] 20 32
| 10 - 12 16 0.4 SAME AS ABOVE  (14%) © e
| 10 18
|12-14 1316 0.4 SILT AND FIME SAND, TRACE M. SAND, BLACK. PETROL GDOR. WET (3°) 2° PYC SCREEN
[ 16 10 SILT AND FINE SAND. BROWN, SLIGHT ODOR. WET (1§°) 10 SL07T
f4-16 2873 0.8 SILT AND FINE SAND, TRACE GRAVEL, BROWN, DENSE (14°)
100/6°
16-18 2191 0.4 SILT AND FINE SAND, SOME ROCX FRAGMENTS, BROWN  (6°) SAND PACK (ND. 2)
| 100/4° WEATHERED SHALE., GRAY (47)
I 18.0 18.0 BOTTON OF WELL
! !
' i
| - 1
i END OF BORING = 18 T |
| i
] |
| |
I YERY SLIGHT PETROLEUM ODOR AT 12 FT !
i |
1 SAMPLE FF-MN51-425 TAKEN FROM 8-10 FT. |
| SAMPLE FF-NWS2-425 TAKEN FROM 12-14 FT, |
1 1
l :
] !
] .
1 {
| |
| ! ] i
| |
| |
1 o }
| - |
l‘ I
!
i
|
|
C-12
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Monitoring Well: MW-7S

Driliing Company: Hardin-Huber, Inc.

Date Started: November 29, 1893

Site 09 - Old Fire Fighting Training Area  Drillers: M. Stawas Date Compieted: November 29, 1993
NETC - Newport TRC Inspector: B. Reilly & J. Breen Depth to Water: 3.85 Feet (01/04/94)
Well Depth: 13 Feet Monitoring Well Coordinates; Manrtoring Well Elevations:
N 156781.40 Topof PVC = 10.34 Feet (miw) =
E 547262.98 Ground Elevation=  10.91 Feet (miw)
ST ST 0 ried Measurements SEESNT L
th*'fié:’féi,i?w o OVATHNG s e e ~"M°~f°nnu Well 523
(sl 7 Coirits 7 fpm)  (ppm) 2125 . ¢ Construction . i‘&“.,:"t:‘:~ \
02 3 22 ND ND 012" Brown F SAND, Sitie cobbles, trace sif. 12-16 00F5Y o] CurbBox
, 4 35 COBBLES. 16-20° Brown F SAND, trace gravel, diy, no odor. 10 Benionite Seal
24 9 ] ND ND 0-3° ROCK fragments. 3-15° Grey F SAND & SILT, trace 2.0} 54 S| Yopof Sand
2 10 gravel, dry, no odor. 30f6st - || Topof Screen
8 6 12 7 6 0-8"Brown F SAND, some sit. 3-11° Black F SAND & GRAVEL, L I N
8 1 petroleum odor. 11-17° Brown F SAND, little sift, wet. Sa -
68 3 3 ND ND  GrayF SAND, some silt, wst, slight petrolsum odor. ) -
3 6 Recovery = €°, i e 1F ] #1 Morle Sand
810 [ 8 700 ND Grey F SAND, soms sit, wet, slight petroleum odor. R4 I R
10 22 Recovery = 20", 3 - £~ | 2°-10SktPVC
10-12 28 15 ND  NO  Grey F SAND, some sit, trace gravel, wel, no edor, £ - F5] screen
14 8 Recovary = 22°, ] .
12:14 4 6 ND ND  GreyF SAND, some sit, lrace gravel, wet, no odor. k1 I
7 8 Recovery = 20°. 13.0f- L -1 7| BotiomofWell
140 PN T h
Sample FF-M71-112993 collected from 0-2°,
Sample FF-M72-112993 collected from 2-4'.
Notes: ND = Not Detected
Depth to Water Measured From Top of PVC.
(]
C-13
NOU-22-1994 13:11 401 841 4599 o7%4 P.02



?ZA GEOENVIRONMENTAL c.
ROADWAY, PROVIDENCE, RHODE ISLAND

0 8

GEOTECHNICAL/GECHYDROLOGICAL CONSULTANTS

PROJECT
NETC STRUCTURE 74

REPORT OF BORING Dlo1 W-10!
SHEET

FILE'No, 371329 ——

CHKD. BY
——————— e DTN —————
BORING Co. D.L. MAHER DRILLING NC. BORIN TION AN
FOREMAN _JUH'H'BWEI_L—'_I— GRng %Al}s EWWSE'E_LOCA' 108 PL 8’!!?
GZA ENGINEER_ T WARK DALPE DATE START [28/ “DKTE ERD 10/22/93
SAMPLER: UNLESS OTHERWISE NOTED SAHELER CONSISTS OF A 8" SPLIT CROUNDMATER _READINGS
SPOON DRIVEN USING A 140 Lb. HAMMER FALLING 30 In. DATE TIME | WATER |CASING | STABILIZATION TIME
CASING: UNLESS OTHERWISE_NOTED, CASING DRIVEN USING A 300 lb. y ' ’
CASING SIZE: 8¢ OTHER: il z ol RS
11705793 | --- | 19.1 WELL 14 DAYS
D |CB R
E JAL SAMPLE SAMPLE DESCRIPTION STRATUM- EQUIPMENT FIELD E
"I" 5‘ \ol PEN./ DEPTH DESCRIPTION INSTALLED T STNU %
N N
H |G S| No. | REC. (Ft.) BLOUS /6% Burmister CLASSIFICATION t EsTiNG 5
BROWN P é.
COARSE TO v .
FINE SAND c .
2'+ R
1
g "
SHALE R
5 CONGLO- (0-6')
i MERATE
(BEDROCK) 6’ 8ent.
Sea
8!
10 10’
ND
€(10-157)
15
20 ND
(15-25")
25
!—P—'
V]
—C]
F
S {
30 | R— %
—E— E
—E—~ R
LN~
S
A
N
D
35
4.
- ND
(35-407)
REMARKS : . Stratup description based on visual inspection of drill cuttings.
. E rgtu}'nchshzlg axanced ysing Barber Dm a??-rotary syst -ng
T Bhengs in rock Lot ing calog Frdm 13 Ei"n to dark gray at 37'+
. e in roc .
. No pgtroleun odors or d?sco oragTon/g eeg o‘servg. gray .
R N R e T e
GZA MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMENTS WERE MADE }

[aomuc No.MW-101

Gy e aEm Wy am am

™
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GEOENVIRONMENTAL, INC. -
28 SRR AT PROVIDENCES " RHODE 1SLAND nercg:r%,m ., REPORT Of-EPRING No ";z;i_
GEOTECHNICAL/GEOHYDROLOGICAL CONSULTANTS NERPURTY, RRUOE ISLJ 'UCTURE ‘KND E}I%.“gi -

D {C8 R
E é ‘L, SAMPLE SAMPLE DESCRIPTION STRATUM EQUIPMENT FIELD ’E'
T NV PEN./ DEPTH R ION NSTALLED TESTIN
H |G S| No. | REC. (Ft.) BLOWS/6™ Burmister CLASSIFICATION DESCRIPT INST ING §
D
v
]
St L
—C—1 T
SHALE -R— E
45 —E— R
(BEDROCK) 3
—N— S
A
N
D
50 -
End of Exploration at 50+
55 -
60
65
70
s
80
85
REMARKS: 6. Fort feet o 2% slotted ' diameter h 40, PVC well screen uas laced from 50’ to 10’+
lac:d f:om g,w o 3°Tt PVS rlﬁerdtggg s;c::f-edru?md M g o S Suard pioe wich ?'SZk? seal
e ea ua
gover grouted 2. 8 mto the sur}ace with concrete. ong 9 pipe
NOTES: } STRATlFlCATlON LINES REPRESENT APPROXIMATE BOUNDARY BETWEEN SOIL TYPES, TRANSITIONS MAY BE GRADUAL.
TER VEL READINGS HAVE BEEN MADE AT TIMES AND _UNDER CONDITIONS STATED FLUCTUATIONS OF GRWNDHATER
OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMENTS WERE MAD
GZA lsoamc No.MW-101

C-15




¢ GEOENVIRONMENTAL, INC.
0 BROADWAY, PROVIDENCE, RHODE ISLAND

GEOTECHNICAL/GEOKYDROLOGICAL CONSULTANTS

PROJECT

N NETC STRUCTURE 7‘

FILE No.
CHKD. B

REPORT OF BORIHG N01 W-‘IO;

37329 T
—_ K80 —

I
|

7

L

BORING Co. D.L. MAHER DRILLING, INC BORING LOCATION SEE _LOCATION PLAN
FOREMA GROUND SURFASS EEEVI’H’W'E_'_—W—_
GZA ENGINEER __WARK DALPE DATE START /22793 “DATE ERU 10/22/93
SAMPLER: UNLESS OTHERWISE NOTED 3AHELER CONSISTS OF A 8" SPLIT GROUNDUATER _READ INGS
N DRIVEN USING A 14 HAMMER FALLING 30 In. DATE TIME | WATER |CASING | STABILIZATION TIME
CASING: UNLESS OTHERWISE NOTED CASING DRIVEN US A 300 tb. .
HAMMER FALLING 24 1 ING A 3 ::I::/:: 0930 z:ksa G 42 HOURS
CASING SIZE: 8¢ OTHER: Al : WELL 14 DArs
o [cB R
s é b SAMPLE SAMPLE DESCRIPTION STRATUM EQUIPMENT FI'E"L‘B E
T INW PEN./ DEPTH S
H |G S| No. | REC. (Ft.) BLOMS /6% Burmister CLASSIFICATION DESCRIPTION INSTALLED TESTING E
COARSE 'I’O p Groug
FINE SAN x -
0.5+
- 5 R
SHALE/ 1
CONGLOMERATE S
(BEDROCK) E ND
5 (0-10")
6! -~ tBent.
- Sea
8!
10 10/
ND
€10-25°)
15
20
25
P!
V..
C
F
—-S—{ 1
c— L
30 —R— T
—E— E
—E— R
f—N—
S
A
N
D
ND
35 (25-35')
REMARKS: l Stratun ?escnption based on visyal oggpectton of drill cuttings.
. rs or d\scolorat:on
Z. B‘g al:'m'ri-e'smtl:? ae:anc rgi}ng eTrber' Dual‘, air-rotary system.
. Forty feg ? 8 Taﬁ Elameter, Sch 40, PVC uellscreen uas placed from 50/ to 10’ and
pped of solld PVC riser tube. 'Filter sand was ?ou 8'+ and a bentonite seal
pfaced from 8' to 6'+. The well head was secured with a 4’ long s eel guard pipe with locking
cover, grouted into the surface with concrete.
NOTES: 1; STRATIFICATION LINES REPRESENT APPROXIHATE BOUNDARY BETWEEN SOIL TYPES, TRANSITIONS MAY BE GRADUAL.
UATER LEVE READINGS SEEN MADE AT TIMES AND UNDER CONDITIONS STATED. FLUCTUA IONS OF GROUNDWATER
DUE TO OT HER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMEN?S WERE MADE [
G2ZA [BORING No.Mu-102

C-16




\ DBERG-20INO & ASSOCIATES, INC. Mw-10
?2 BROADWAY, PROVIDENCE, RAODE ISLAND NETC %C::Eﬁm 7 REPORT g{fgg:xuc No_Z;ng;_i
GEOTECHNICAL/GEOHYDROLOGICAL CONSULTANTS NERPURT, RHOUE TSLARD CHKD. BY B0 ——
o [cB ’ R
AL SAMPLE SAMPLE DESCRIPTION STRATUM EQUIPMENT FIELD  |E
N PEN./ | DEPTH oyl DESCRIPTION INSTALLED | TESTING (K
G S| No. | REC. (Ft.) BLOWS/6" Burmister CLASSIFICATION S
SHALE
CONGLOMERATE
(BEDROCK)

ND
(35-50")

OEPY DM—Ar-eaTn

End of Exploration at 50’+

65

-
-;

70

e e
- )

o -
(=]

-\

/
’

~ REMARKS:

(|
=]
n

—

NOTES: 1) STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY BETWEEN SOIL TYPES, TRANSITIONS MAY BE GRADUAL.
2) WATER LEVEL READINGS HAVE BEEN MADE AT TIMES AND UNDER CONDITIONS STATED, FLUCTUATIONS OF GROUNDWATER
) MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMEN!S WERE MADE :
BGZA 17 BORING No.MW-102




T2 CRER RO T AL e THC- o 15t PROJECT REPORT GfEEPRING Vo, BE10L m

GEOTECHNICAL /GEOKYDROLOGICAL CONSULTANTS gﬁﬁﬂm SOeRET Ef«%.“ai :lgg_—:
BORING Co. o R .
FOREN‘A;N (-] D l.i MAHER DRILLING, INC BGS&IJNG LOCAI!ON SEE TJON PLAN
GZA ENGINEER —  FARKUALPE. DATE START “DKTE ERU
SAMPLER: UNLESS OTHERWISE KOTED LER CONSISTS OF A_29 SPLIY GROUNDWATER READINGS \
SPOON DRIVEN USING A 14D Lb. HAMMER FALLING 30 In. ) DATE TIME | WATER |CASING | STABILIZATION TIME
CASING: UNLESS OTHER l + CASING DRIVEN USING A 300 (b. o
M TR R R 1 |
CASING SI2E: 8% OTHER: 19/ .
D |cB — R |8
IE? g 8 SANPLE SAMPLE DESCRIPTION STRATUM EQUIPMENT Flﬁhg E l
T [NW PEN./ DEPTH ESCRIPTION TAl
H )G S] No. ] REC. (Ft.) BLOWS/6% Burmister CLASSIFICATION DESCR INSTALLED TESTING §
P .
- mon oL ¥ N |
FINE SAND N Seal” \
1
3 E
5 R 1s 2 M | 3. .
('3-75') :
6/ 6.
- HALE/ o ‘\l
CONGLU!ERATE eV
10 (BEDROCK) s |- .
-
15 3.0P
(10 26‘) i
20 "\
ND )
25 (20-307) ‘
F
f |
30 T \u
! E
R n
s 7. l
A \
N 8. )
D
35 . 35 )
End of Exploration at 3572 .
° N
REMARKS: 1. Stratllm de: chiption bas:g on visual inspection of drill cuttings. i
. Petro eum- L 1ke
. ht 1nch hole sdvanced ysing Barber anl air-rotary system. \.
. al resfure" approxunately 100 ps .
. goreho gs evel o] sygngs:s fed mr. odor
9: Thmy feet 9{ g ? lfg PVCO"‘dlamZter, sﬂ'll{gr ;\algdu:glscreegduas Elaced g:_-‘gm 3574 up ; 5'#l .
r a
placedp?egm"i o ?o ., The ueﬁﬁeagb:as secured witha 2 p?ong steel guard pipe with o? c:Eise l
cover grouted |nto the surface with concret f
8. The contractor steam cleaned casing and tools prior to initiating MW-10S.
NOTES: 1 STRAT!FICATION LINES REPRESENT APPROXIMATE BOUNDARY BETWEEN SOIL TYPES, TRANSITIONS MAY BE GRADUAL.
R LEVEL READINGS HAVE BEEN MADE AT TIMES AND UNDER CONDITIONS STATED FLUCTUATIONS OF GRCIJNDUATER
- OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMENTS WERE MADE
GZ: c-18 [somuc No.MW-104 L




GEQENVIRONMENTAL,, IN .
§%0 BROADWAY, PROVIDENCE RHODE ISLAND "Echxﬂ " REPORT go;Ean:wc No u:qui
GEOTECHNICAL/GEOHYDROLOGICAL CONSULTANTS N X HOOE FSLRND cho. By —xpr——

BORING Co.

D.L. MAHER DRILLING, INC.

BORING LOCATION SEE !,OCATION PLAN
GROUND _SURFACE

OREMAN
GZA ENGINEER

-

]

-\ - -

WARK_UALPE DATE START 10(26(93 'DITE'ENIT 10/26/93
OUND! R READINGS
SAMPLER: UNLESS OTHERWISE NOTED 8”1 LER CONSISTS OF A 8" SPLIT oR WATE
POON DRIVEN USING A 14 HAMMER FALLING 30 In. DATE TIME { WATER |CASING | STABILIZATION TIME
CASING: UNLESS OTHERWISE NOTED CASING DRIVEN USING A 300 (b. 11705/93 | --- 1 14.4 WELL 10 DAYS
HAMMER FALLING 24 1
CASING SI12E: 8 OTHER:
D |CB R
g ls\ t‘5 SAMPLE SAMPLE DESCRIPTION STRATUM EQUIPMENT FIELD E
T INW PEN. DEPTH R DESCRIPTION INSTALLED TESTING |K
H |G S| No. | REC. (Ft.) BLOWS/6" Burmister CLASSIFICATION (3
P Grout 1.
TAN/BROWN v
COARSE TO 1! C |Bent.
FINE SAND Sea
3+ Il!
37 g
SHALE/ R
5 CONGLOMERATE 5’ D%D
(0-107) %
(BEDROCK) é
- &.
P 7.
LV
10 S
R ND
jg—- €10-207)
L_E .
15
20
ND
25 €20-30°)
F
.
30 T
E
R
S
A
N
D
- 35’
End of Exploration 35/%
REMARKS: . Stratun escrogtiog on visual inspection of drill cuttings.
. Re roleun or/ lsco oraylon observ
. g inch hole advanc ng Barber Dual air-rotary system.
g. B1 alr pres ure" approxlmately pst.
. Boreho ng conp ed
6. Thlrty feet qf 2" ;l ted 0" dlarneter, Sch 40, PVC wellscreen was laced from 35+ up to 5'+
with o solld PVC riser tube. Filter sand was pour up to 3’+ and a bentonite seal
plac from 37+ to 1+, The wellhead was secured witha 4’ long steel guard pipe with locking
cover grouted into the surface wjth concrete.
7. The contractor steam cleaned casing and tools used at MW-105 prior to leaving site.
NOTES: 1; STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY BETWEEN SOIL TYPES, TRANSITIONS MAY BE GRADUAL.
TER LEVEL READINGS HAVE BEEN MADE AT TIMES AND UNDER CONDITIONS STATED, FLUCTUATIONS OF GRCIJNDHATER
Y OCCUR DUE TO OTHER FACTORS THAN TMOSE PRESENT AT THE TIME MEASUREMEN}S WERE MADE
{G2A [somnc No.MW-105

C-19




§2A GEOENVIRONMENTAL
0 BROADWAY, PROVloEuce “RHODE ISLAND

GEOTECHNICAL/GEOHYDROLOGICAL CONSULTANTS

PROJECT
NETC STRUCTURE 74

REPORT OF BORING N01 MuW-106

SHEET
FILE No.

37329.2 ——

CHKD. BY ABU

i ————— e e s

aluninum curb_ box

into place Using concre e.
6. <o odors of visual Bminats.

grout

signs of contamination were observed.

BORING Co. GZA DRILLING, INC. BORING LOCATION SEE_LOCATION PLAN
FOREMA| RSEN GROUND SURFACE E
GZA ENGINEER —  WILLTAW FORTURE DATE START _5/9/94 DKTE ERD 5/9/94
NDWAT
SAMPLER: UNLESS OTHERWISE WOTED 3 ELER CONSISTS OF A 3" SPLIT GROY ER_READINGS
N DRIVEN USING A 14 HAMMER FALLING 30 In, DATE TIME | WATER |CASING | STABILIZATION TIME
CASING: UNLESS OTHERWISE_WOTED, CASING DRIVEN USING A 300 lb. . .
wERAALCTNG 2 R e e A T
CASING SI2E: 3" TO 10 FEET OTHER: NX CORE BARREL TO 15.5 FT .
D |ICB . R
E g 8 SAMPLE SAMPLE DESCRIPTION STRATUM EQUIPMENT FIELD E
T N W PEN./ DEPTH CRIPT
H |G S| No. | REC. (Ft.) BLOWS/6" Burmister CLASSIFICATION OES oN INSTALLED TESTING g
OVERBURDEN flush mounteg
SOIL curb box
set in cg-
ment surface
seal
2" PVC rjser 1
3+ pipe to ;E.
5 GRAY
CONDOMERATE -1 Bentonite
BEDROCK — seal 2-2.5'
Filter sand
.—4 - ?g.g'
-
10 - 2
C-1 | 66/6 10-15.5 RQD=0% Conglomerate (Poor Recovery) — 2" PVC well
—{ screen 5.5- 3
REC=9% — 15.57
-
- 4
15 ]
BOTTOM OF BORING AT 15.5' FT
20
25
30
35
!
Ri HARK S: crys .
Apparent top of conglomerate at 3 feet (based on change in drilling penetration rate). DOrilling penetration
n bedrock was approximatel 3 minutes per
§. 3" casing to a depth o ? feet ing drlllmg water).
. U NX t¥pe core rre eet.
4. roximately 50 gal ons of dr lllng Hater entered the formation durmg drllllng 3
5. 1 sfee toffOPO“I: inch slotted, F ltdlaglgngr, PVC uell screen :gcs’ grl'ac‘e‘d“rs 3.0 tg ;Sdg feet and togped with
. r was aro e cr a
gentog?teosea Hg;ss aﬁég" betm‘:enea depth o é ; feet. The wellhead was secured Blth a 1 foot ong

NOTES: 1 STRATIFICATION LINES REPRESENT APPROXIHATE BOUNDARY BETWEEN SOIL TYPES TRANSI
2 TER LEVEL READINGS HAVE BEEN MADE A MES AND UNDER CONDITI
GZA HA Y OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME

TIONS MAY BE GRADUAL.
TATED, FLU cgumgus OF GROUNDWATER

ONS
HEASUREHEN?S WER

[BORING No.Mu-106
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GEOENVIRONMENTAL , INC. PR ORING No, MW-107
?z(AJ BROADWAY, PROVIDENCE RHODE ISLAND NETC ﬁj“ 7 REPORT ?o’leEBTN 01"'1JF9 2"'_1
o. _31329.
GEOTECHNICAL/GEOHYDROLOGICAL CONSULTANTS NE : CHKD. 8Y —_KBO
BORING Co. GZA DRILLING, INC. BORING LOCATION SEE_LOCATION PLAN
OREMAN GROUND_SURFACE ECEVATION _____ _ _— DAIOW
GZA ENGINEER - WILL TAN FURTURE DATE START _5/9/964 “DKTE ERD __5/9/94
k . GROUNDWATER READINGS
SAMPLER: UNLESS OTHERWISE NOTED SAH LER CONSISTS OF A_2" SPLIT
SPOON DRIVEN USING A 14 . HAMMER FALLING 30 In. DATE TIME | WATER |CASING | STABILIZATION TIME
CASING: UNLESE 0 REEU}‘(S;EZQOTED CASING DRIVEN USING A 300 Lb. 5/9/94 - 7.2 WELL 0.5 HOURS
6/3/94 e 8.7 WELL 4 MWEEKS
CASING SIZE: 3" TO 5 FEET OTHER: NX CORE BARREL TO 15 FEET
D |[cB R
E g (li SAMPLE SAMPLE DESCRIPTION STRATUM EQUIPMENT FIELD E
T INW PEN./ DEPTH . DESCRIPTION INSTALLED TESTING {K
H |G S| No. | REC. (Ft.) BLOWS/6" Burmister CLASSIFICATION S
OVERBURDEN Flush mounted
SOIL curb box
set in ¢
ment surface
seal
2" PVC r;ser
pipe to
5 4.87+ A
C-1 j 60/6 5-10 RGD=0% Conglomerate (Poor Recovery) l—q Bentonite
GRAY —{seal 1-1.5’ 2
REC=10% CONGLOMERATE —
BEDROCK —
_ 1Filter sand
172157
10 -
c-2 | 60/6 10-15 RQD=0% Conglomerate (Poor Recovery) —{ 2" PVC well
—{screen 5/ -
REC=10% —{ 157
=
] 3
15 - 4
BOTTOM OF BORING AT 157 FT 5
20
25
30
35
REMARKS : Lo
1. Apparent top of conglomerate at 4 g feet (based gn change in drilling penetration rate). DOrilling penetra-
1on 1n bedrock was approxlmate y 3 minutes per N
2. Spun 3" casmg to a depth of 5 feet (using drllllng water) then used NX type core barrel for remainder of
3. Bproxlmately 60 gallons of drilling water entered the formation durmt}; dnlllng
4. feet of 0.01 inch slotted, 2" diameter, PVC uell screen wWas g r o 15.0 feet and togped with
5.0 feet of PVC riser pipe. Filter sand uas backf ed around the well screen to a depth of % nd a
bentonlte seal uas placed between a deBth of 1 5 feet. The wellhead was secured with a 1 foot long
aluminum cur grouted 1nto place Using concre e.
5. After the well stablhzed the groundwater had a petroleum-like odor.
NOTES: 1; STRAT!FICAT]ON LINES REPRESENT APPROXINATE BOUNDARY BETWEEN SOIL TYPES, TRANSITIONS MAY BE GRADUAL.
2 R LEVEL READINGS HAVE BEEN MADE AT TIMES AND UNDER CONDITIONS STATED, FLUCTUATIONS OF GROUNDWATER
MA OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMENfS WERE MADE =
GZA | BORING No.MuW-107

C-21



?%A GEOENVIRONMENTAL
0 BROADWAY, PROVIDENCE RHODE ISLAND

GEOTECHNICAL/GEOHYDROLOGICAL CONSULTANTS

PROJECT
NETC STRUCTURE 74

e —— e s

REPORT OF BORING No, MW-10
SHEET ’r—m—%-

FILE No. _37529.2——
CHKD. BY ——RBU

BORING Co. GZA DRILLING, INC. BORING LOCATION SEE_LOCATION PLAN
OREMA GROUND SURFAgE E —_—
GZA ENGINEER WARK_DALPE DATE START _5/10/94 DKTE ERD 5/10/94

SAMPLER: UNLESS OTHERWISE NOTED 3AHELER CONSISTS OF A_2" SPLIT GROUNDWATER READINGS
SPOON DRIVEN USING A 14 HAMMER FALLING 30 In. DATE TIME | WATER |CASING | STABILIZATION TIME
CASING: UNLESS OTHERHISE NOTED CASING DRIVEN USING A 300 Lb. .
s R
CASING SIZE: 3" TO 9 FEET OTHER: ROLLER BIT TO 17 FEET .
D |ICB R
g g ¢‘i SAMPLE SAMPLE DESCRIPTION STRATUM EQUIPMENT FIELD E
TINW PEN./ DEPTH DESCRIPTION NSTA G
H |G S] No.| REC. (Ft.) BLOWS /6" Burmister CLASSIFICATION INSTALLED TESTIN 5
$-1 | 24/13] 0.2-2.2 3-4 se black/broun arse to ASPHALT ND 1
%90 $AND and lag: foetie- Ash, I E'out
4-5 trace Silt (FILL) 0.2/ 1 2
5 : - ND
s-2 | 24/10 5-7 25-25 Very dense gray, GRAVEL (SHALE) 5¢ -
Littles Silt i¥teles coarse to - P—]
38-28 fine Sand (GLACIAL TILL) GLACIAL v
- TILL C— 3
- . s | 28 |4
s-3 8/8 8-8.7 33-100/2% Ve se, grar coarse to fine c—
SAND and Sil ittle+ Gravel R
(GLACTAL TILLS 9re E—{Filter
10 E— sand
APPARENT N— '
BEDROCK ]
—
-
15 -
— 5
- b— 177+ 6
BOTTOM OF BORING AT 17¢ FT
20
25
30
35
- N
REMARKS :
. Field photoionization detector readings were obtained using an HNU meter equi with a 10,2 electron volt
amp. Read ngs are in parts per million ?pm). ND indica es %ess than detection llm:t of 0.1 1 ppm.
i. % flush-joint casing Edvans to 97+: roller bit advagcef
. A rent top of bedrock at eet (baSed on change in ting penetration rate). 17 4 a!'
4. Petroleum odors and visual signs of contamination observed
5. 15' of ..01" slotted, 2.0" d!am., sch 40, PVC well screen was_placed fror. 17 to 21 feet and topped with 2/
“" of solid PVC riser tube ;er sand was poured up to 1/, The wellhead was Secured with a 1’ long aluminum
curb box grouted into the sur ace with concrete.
6. Approximately 40 gallons of drill water entered the formation during drilling.
NOTES: 1) STRATIFICATION LINES REPRESENT APPROX!MATE BOUNDARY BETWEEN SOIL TYPES, TRANSITIONS MAY BE GRADUAL.
2 U TER LEVEL READINGS MAVE BEEN MADE AT TIMES AND UNDER CONDITIONS STATED, FLUCTUATIONS OF GROUNDWATER
Y OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMENTS WERE MADE }
GZA IBORING No.MW-108

Cc-22



GEOENVIRONMENTAL , INC. =
? 0 BROADWAY, PROVIDENCE, RHODE ISLAND PROJECT REPORT gHFEEB‘?RmG Ho, M 108

GEOTECHNICAL/GEQHYDROLOGICAL CONSULTANTS NESFE’EIETS_Rm ,TRUCTUREn E’l‘%-ﬂgi _KB?J'Z—'
BORING Co. GZA DRILLING, INC. BORING LOCATION SEE _LOCATION PLAN
FOREMAN “—DAVIDU ANDERSER. GROUND _SURFAC
GZA ENGINEER —__PRERK DACPE __ DATE START 5(10(94 “DATE ERD _5/10/96——
ROUN NG
SAMPLER: UNLESS OTHERWISE NOTED SAM LER CONSISTS OF A s“ SPLIT G DWATER READINGS
SPOON DRIVEN USING A 14 HAMMER FALLING 30 In. DATE TIME | WATER |CASING | STABILIZATION TIME
CASING: UNLESS THERWI SE NOTED SING DRIVEN USING A 300 ib. .- 14.0 3 WEEKS
ROFALLING 240] CA 6/3/94 WELL
CASING SI2E: 3" TO 2.5 FEET OTHER: NX CORE BARREL TO 17.5 FT
D JCB R
;E, é 8 SAMPLE SAMPLE DESCRIPTION STRATUM EQUIPMENT FIELD E
TNV PEN./ DEPTH . DESCRIPTION INSTALLED TESTING |X
H |G S| No.| REC. (Ft.) BLOWS/6" Burmister CLASSIFICATION _G ¢ S
——— rou
TOPSOIL — —_—
- .5 Bent.
TILL 1.5
|— 2.5’
2.5 L
c-1 | 60/3 2.5-7.5 RQD=0% Hard, ?lightly weathered er- APPARENT -
ate y fractured, gray cong omer- BEDROCK .
REC=5%X inclusions, slight man- CONGLOMERATE _— -
ganese stammg on fs gtz ¢ sur- —
aces. Fracture <s (1in- —
consistent) 3mm thick QTZ vein cﬂ
\ —
- c_
S
c-2 | 60/3 | 7.5-12.5 RQD=0% QR:—
REC=5% E—Filter
, 10 E— Sand
q N—
c-3 | 60/3 | 12.5-17.5 RQD=0% -
l‘ REC=5% —]
"1
15 ]
|
l BOTTOM OF BORING AT 17.5 FT 3
'ﬂ 25
w:'»s
REMARKS:
. No od or evidence of contammatlon observed.
2. 1?' o‘f)r§01“ slotggd 2.0" d1 sch 40, PVC well screen was placed from 17.5 to 2.5'+ and to with 2 5'
of solid PVC riser fube. Fil tee; sand uass poured o 1.5+ and a bentonite seal placed fr S+ up t
S'h*. Th et wel lhead was secured with a long st el guard pipe ulth tocking covef, grouted into the surface
e.
3. xgroi?u?\g;ely 50 gallons of drill water entered the formation during drilling.
. !
NOTES: 1) STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY BETWEEN SOIL TYPES, TRANSITIONS MAY BE GRADUAL.
€ 2) MAT ERILESEL READINGS HAVE BEEN MADE AT TIMES AND UNDER CONDITIONS STATED FLUCTUATIONS OF GRWNDHATER
MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMENTS WERE MADE
GZA roamc No.MW-109
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. REPORT OF BORING No, G2-

§%6 GEQENVIRONNERT AL, 1HC- RHoDE 1SLAND PROJECT T oF B0 2-1
y NETC LIBRARY ADDITION FILE No. _~3T330 —
GEOTECHNICAL/GEOHYDROLOGICAL CONSULTANTS NEWPORT, RRUDE ISLAKD CHXD. 8Y “— B0 ——

beed  bd  bed  bd  hed e nad

GZA DRILLING, INC. BORING LOCATI SEE _LOCATION PLAN
BoRENAN " —PRRTS TENLING GROUND sunnc?‘sg:
GZA ENGINEER MARK_ DAL DATE START 0720/93 DRTE ERD___10/20/93
10-20-93 | 1230 | 11.5’ 10/ .5 HOURS
. OTHERWISE NOTED, SAMPLER CONSISTS OF A_2" SPLIT
SAMPLER: ”’é%%%ﬁ DRIVEN USING A 140 i HAMMER FALLING 33 In. 10-21-93 | 1030 | 15.2* oW 22 HOURS
: HERWISE_NOTED, CASixi DRIVEN USING A 300 Lb. -22- .
CASING: ”ﬂkﬁﬁéfhffmc LNOTED, ) 10-22-93 | 0800 | 16.35 oM 38 KOURS
S1zE: 3 OTHER: 10-25-93 | 0930 | 17.30 oM S DAYS
CASING S12E: 11-05-93 | --= | 16.5 o™ 16 DAYS
E g g SAMPLE SAMPLE DESCRIPTION STRATUM EQUIPMENT F'I‘Ebn :E:
W PEN. DEPTH . DESCRIPTION INSTALLED T
; E S| No. REC{ (Ft.) BLOWS/6" Burmister CLASSIFICATION .. . TESTING g
Grou
-1 | 24723 0-2 3-11 Dense, dark br fine to coarse Up H
51 / anaC 1ot ke Ty of ine to coars 1 |V _[Bent.| WD
20-92 Silt, little- Organics (fopso;u C R |Seal
changing at 1+ to tan, Era{, 1ne SILT ry 1
to corse SAND and GRAVEL, little+ GRAVELLY S
Silt, trace wood (Fill) SAND AND E
SILY R
SAN . 4
5 $-2 | 24/19 5-7 40-19 Dense, dark gray, fine+ to coarse P —{ F N
P o ggkgek':s?“&asl?' B :
- . o dark gra C .
ine SARD “and SILT sray. i g
A
Core < Qe
Time —E— S
(min/ft) £ A
10 . —N—{ N
1 |Cc-1 {36/4 10-13 RQD=0 Moderately hard, ?llghtly D
weathered (minimal staining on
1 REC=11% fracture surfaces) ,ve%frac-
tured gray, aphanitic SHALE
1.5 - SHALE
5-3 9/9 13-13.7 59-57/3% Very dens ray, FRACTURED ROCK (BEDROCK
/ 73 | TN ESS (e TRazk Fhour ’ )
2.0|C-2 | 60720 14.5-19.5 RQD=0 Moderately hard §l;agt}y weathered
15 very ractured 80°- racture, ND
3.0 REC=33% dark gray, aphanitic SHALE
2.0
1.5
1.5
1.5|c-2 | 60/30| 19.5-24.5 RAD=17% Modergtley hard, sljghtly weathered
20 / very fractured mﬁ&ﬂb wacture,
2.0 REC=50% dark gray, aphanitic SHALE
3.0 3.
2.5
3.0
241 4.
5.
25 >
End of Exploration at 25+
30
35
REMARKS: 1. Casing s to 10 feet. .
. Core gugagregzure :e roximately 1000 psi at approximately 240 RPM‘; NX core.
. Approximately 80 aa ?ns of grall water entered Bhe formanon during dri lue\g.
. Thenty feet of 0,02 slotted 2.0" diameter, Sch 40, PVC well screen was placed from 24./+ to 4.0+
and to with 4,07+ of solid PVC l‘lfel' tibe. Filter send was ?oured u? to 2.0’+ and a bentonite
seal placed from 2.0’ to 1/+. The wellhead was secured with a 17 long flush mounted curb box
I SN U S ——
. 1 -
6. RQD indicated roc( quality designapglon and REC ?ndlcated recovery from bedrock core.
NOTES: 1} STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY BETWEEN SOIL TYPES, TRANSITIONS MAY BE GRADUAL.
2) WATER LEVEL READINGS HAVE BEEN MADE AT TIMES AND UNDER CONDITIONS STATED, FLUCTUATIONS OF GROUNDWATER
MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMEN'S WERE MADE
GZA |BORING No.M-101
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\ GEQENVIRONMENT NC. Z-
' §20 BRORBVAY M PROVIbENLES "RHODE 1SLAND vere L——P'::'z“ . REPORT 'SC:}EEEB‘?:WG "°1—G’_[m-—-r-02
o. _3T330 —
GEOTECHNICAL/GEOHYDROLOGICAL CONSULTANTS m%g-nw% CHKD. BY XBU -
BORING Co. GZA DRILLING, INC. BORING LOCAT SEE _LOCATION PLAN
FOREMAN ERCING GROUND SURFA(l:gNEEEW
GZA ENGINEER RARK_DALPE DATE START 0721793 DKTE ERU—____ 10/21/93
GROUNDWATER READINGS
SAMPLER: UNLESS OTHERWISE NOTED, SAMPLER CONSISTS OF A_2" SPLIT
SPOON DRIVEN USING A 168 lg. HAMMER FALLING 30 In. DATE TIME |WATER |CASING | STABILIZATION TIME
CASING: UNLESS OTHERWISE_NOTED, CASING DRIVEN USING A 300 lb. 10-22-93 | 06800 | 15.00 oW 16 HOURS
. HAMMER FALLING 24 In.
CASING SIZE: 3w OTHER: 10-25-93 | 0930 | 16.40 o 3 DAYS
o ) 11-05-93 | --- [ 12.90 | ow 14 DAYS
D {CB
' E g ll5 SAMPLE SAMPLE DESCRIPTION STRATUM EQUIPMENT F’l‘shb :E‘
' T INW PEN./ DEPTH . DESCRIPTION INSTALLED TESTING (X
R H |G S{ No. | REC. Ft.) BLOWS/6% Burmister CLASSIFICATION t—h_w S
s-1 | 2416 0-2 3-4 Medium dense, an{broun, fine+ to 1 —
coarse SAND, little+ Gravel, Llit- .57 |PVC |Bent ND
7-7 tle Silt, tface Organics (TSPSOIL) Seal
SILTY 1.5/| R
GRAVELLY 1 }2.5’
SAND E
! s-2 | én 4-6.5 111764 REFUSAL: Very dense tan/gra 65 u
R 5 Z fines £o coarse SAND and FRAL! W1
TURED ROCK —s—- f 2.
¢t .
‘ :
S E
-C— R
-
l—E— S
. 10 —E— a
c-1 | 60/16{ 10-15 RaD=0 Hard, weathered, (Fe, Mn, stain- CONGLOMERATE —J D
K ing on fracture surfaces), Bray/
REC=27X lack, very fractured (45-90° (BEDROCK)
racture angles), CONGLOMERATE
. (inclusions range from 1-10 om
l in diameter)
15
. 20
25
.r'
7.5’
5.
-' 30 ry 6.
End of Exploration at 30’+
'}
l 35
REMARKS: 1. Apparent bedrock at 4.5+ split spoon refusal.
¢ . Roller-bjt advanced to 10'#pdue to poor rock quality,
.9+ Roller-bit adva rom 15/ to 30/ due to ?ooroggc gality.
. odors _or evidence of fuel-oil contamjnation erved,
. Twenty five feet of .Q2" slotted 2.0" diameter, Sch 40, PVC well screen was placed from 27.5/+ up
to 2.5+ and toj with 2.5’ of solid PVC riser tube, Filter sand was poured up to 1.57+ and
bentopite seal placed Rom 1.57+ ue to 0.5+, The wellhead was secured with a 1’ long flush mounted
B Re PR B e e piare M SR o formation during il
. e a of dr W ormation duri ri .
9. REB ?ndicateg rocg qu:ﬁty des}gnat?on are'g REC ind?cated recovery ?gom bedrongk core.
NOTES: 1) STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY BETWEEN SOIL TYPES, TRANSITIONS MAY BE GRADUAL.
25 WATER LEVEL READINGS HAVE BEEN MADE AT TIMES AND UNDER CONDITIONS STATED, FLUCTUATIONS OF GROUNDWATER
MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMEN!S WERE MADE =
GZA [BORING No.Mu-102
C-25
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NETC LIBRARY ADDITION
REWPURT, RROOE_ISUARD_
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GEOENVIRONMENTAL , INC.
? 0 BROADWAY, PROVIDENCE, RHODE I1SLAND

GEOTECHNICAL/GEOHYDROLOGICAL CONSULTANTS

BORING Co. GZA DRILLING, INC,

TS LENLIRG
GZA ENGINEER —__WARK DALPE

BORING LOCATION SEE LOCATION PLAN
GROUND _SURFAC E
DATE START 0722793 ___"DKTE ERD 0/22/95

GROUNDWATER READINGS

"SAMPLER: .4 ERWISE

NOTED, SAMPLER CONSISTS OF A_2% SPLIT
NG 143 ﬁ 5

LESS OT S
{POON DRIVEN USING HAMMER FALLING 30 In. DATE TIME |WATER |CASING | STABILIZATION TIME

H

I

CASING: UNLESS OTHERWISE OTED CASING DRIVEN USING A 300 tb. -22- 20
HAMMER FALLING 10-22-93 | 0930 | 13 oW

N
21

10-26-93 | 1000 | 13.19 ° O 1 DAY

CASING SI2E: 3¢ OTHER:

- 11-05-93

11 DAYS

11.40 I oW

SAMPLE

DEPTH
(Ft.)

SAMPLE DESCRIPTION

STRATUM
DESCRIPTION

EQUIPMENT FIELD
HNU

INSTALLED | TESTING

T—omo

(22 4% Jg)

ngcor-ew
NREMD

PEN./
No. | REC.

BLOWS/6" Burmister CLASSIFICATION

ICrout
Bent.
Seal —

24/9

Loose, ;an{broun fine_to coarsge
SAND, little Gravel llttle S|lt 1!
trace Organics (TOPSOIL

3¢

3% ¥

SILTY
GRAVELLY
SAND

ND

§-2 | 24/15 5-7 10-11

15-26

Medium dense, brown
coarse SAND and GRA
fragments) little Si

?raytrfine to

8.5+

10

(7]
=
o
o

2

A
CONGLOMERATE
‘ EDROCK FILTER|

SAND

>
o

me

15

20

25

fanys ]

30

35

End of Exploration at 30’+

Roller bjt through bed

kfromBSto

—

REMARKS: .
i. 30 0'+

Twent flve feet of 02"
? gmotmted

fee
Tuent gl o d3 er, Sch 40, PVC well screen was placed fr
0 o
bentomte sea[ gce: §r g

f lld 47 tube, Filt Bou
I3 so 8 l.‘serhe ue(lhe;d 8£ssgecu¥g§ F W {

curb_box rout into the surface buth c

No oily 20 glscoloatlot'l

oncrete.
Approxmately allons of drlﬁ uater entered the formation during drilling.

i

% 1 TYPES rnAusxrxon
TATED CEUAT

STRATIFICATION LINES Rspéessur APPROX!HAYE BOUNDARY BETWEEN SO Ay
sunsuenfs WERE MAD

sol
RATER LEVEL READINGS H T TIMES AND _UNDER CONDI EIO

ROX ? MAY BE GRADUAL.
MaY QCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME M

CE)NS OF GROUNDWATER

mz'—

2
G2ZAa [soaxuc No.Mw-103

C-26
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COLLECTION RECORDS



ENSR

WELLNO. ~nqp- |

GROUND WATER SAMPLE COLLECTION RECORD

Project No.__ 500 ~ O4S_ Date (C: ,29// 99 time: Stan__/450 am/pm
Project Name New ror T PST R Finish __ (670 am/pm
Location Tavior PerivE
Weather Conds.: (DA‘-ITH/ CLovDY 4 ¢5°_coliector__J- Junod, 1. KD
v Jio pita I 4 |
. / - K!r m; / :
1. WATER LEVEL DATA: (measured from ToC) LAY ]
‘ [ /e -
a. Total Well Length (2. 3 wel Casing Type_P__\/C’_ in / / / wofo| | A
e, Yz € 3 10
b Water Table Dopth __ >-2'i ' Casing Diameter < H /| / — .
27" PN AP AR
c. Length of Water Column ' (a-b) B 1 -
d. Calculated Purgeable Volume /" 2{;‘%1 ] /f/ L T
7 e
2. WELL PURGEABLE DATA ° md'__’n '
a. Purge Method Whay Pomp
b. Required Purge Volume (@ 3 well volumes) 3. 75 gAacons
c. Field Testing: Equipment Used ’L/VDA’C CorvnocTivi T/ //71:"” P//P// TESTER
Volume Removed Te PH Spec. Cond. Color Other
/ 9. ( /4.7 élfj 835 Le FAN somal SqeEN
d .
g j,&k iEY L HE es 7 s
3%l ik g4¢ 979 ’ "
;%[ 72/  ¢+48 477 N «
‘ [ ‘Ml 729 57/7 roo( less ¢rovlsy
v%’f 73.2 é.q; roc & 7 .
g ‘et 7he e 00
3. ,S PLE COLLECTION: fﬂethod 00g Dispos wpce  SALER
Container Type Preservation Analysis Req Buos | pwe/8
2- L AmEz2 4°C TPH 1545”] (562
u q1°C Svec 155%7) JgoC
| - (>L457'I < /L//UO:; METAHS 1555 1BHC
3 -0 ko VoA HC,@ Vee isesl g o
Comments
Oamer D3t RoyoiaAa v RO AR
MB90244 D-1



43¢
1920
(4
/—/*3—5

ENR

WELLNO. (EN\S- 2

GROUND WATER SAMPLE COLLECTION RECORD

Project No. __ 5060 - 045~ Date _& 27 Time: Stat__ /7<= amv/pm
Project Name Newrorr Vs7 R Finish __(44'S” anvpm
Location Taveor Prive
—
Weather Conds.: __C ooy - Collector SPRYEISTIS } 1Ko
v Jio JiTa" ! Y [ f [
RV YR S
1. WATER LEVEL DATA: (measured from ToC) LI %
a TowlWelilength _(Z¢/  wellCasing Type_/_?_'/i’_ i, / / ;/" v/l ,//
b. Water Table Depth _S-'L Casing Diameter ___’_d__/__ § . l / / 7 /
\ L p JE=
c. Length of Water Column _ML (a-b) < ’ A )
_ A
d. Calculated Purgeable Volume ____&2_7&_._> { /f 7 L LT
[eomee=t
2. WELL PURGEABLE DATA ° —e "
a. Purge Method A)HALE Pamp
b. Required Purge Volume (@__~S___ well volumes) 375
c. Field Testing: Equipment Used Hypac ("“‘S‘JCT'U'TYI/ TEMP/ 9’4/ TESTER
Volume Removed Te PH Spec. Cond Color Other
/ /%/1 6s.8 (52 5729 Feowdy 741 ovoR
A £7.6 623 (47
3;,/5 .0 5 [79
5@%1- 84 614  {F3 :
2 oL (8.2 b0 5?3 -
g 2// o p07 592
3.” SKMPLE COLLECTION: Method D ISPOSABLE  BALER
Container Type Preservation Analysis Req
2 1A AegeEr oo T/)F/
Ry b Vo4 HC( voc
2. (A AmBer car Lo
- PiasTic ///\/&4 ST ACS
Comments

MB890244

D-2
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ENR

2o

ok WELL NO. E'N R- S

GROUND WATER SAMPLE COLLECTION RECORD

SOCO - 0HS

pate S 2999 Time: Stan

727

Project No. am/pm
Project Name __NewporT VST R/ Finish___ (239 ampm
Weather Conds.: /244~y co'*~ Collector_ 3, Ju~eD , I Sipo
v Jio pla- ! [ | 1
L / / L
1. WATER LEVEL DATA: (measured from ToC) JIVai4 e
e “ / /1o ‘/
2. Total Well Length /1. 957" Wl Casing Typo__LVC__ nun / vl | A
* . [ ¥ o
b. Water Table Depth __S;ji__ Casing Diameter z 5 1 l / / > /
' _ N/aa4» Je=
¢ Length of Water Column _é_‘)__ (a-b) < ][/ < B =
d. Calculated Purgeable Volume /25 ) /f //,-/ T |
Z=a
2. WELL PURGEABLE DATA o et of wone o ot °
a. Purge Method LoHALE Poap
b. Required Purge Volume (@ 3 waell volumes) 3.75 d"%-(

c. Field Testing: Equipment Used Hypac

Com00CTWITY / remecsatTure [ rH  TEwr
/ 4

Volume Removed Te PH Spec. Cond. Color Other
| 4 ( b6¢ 478 19230 EREy /T4 [oud  rermas
/ Zogoc 4 d
Z /m( £34 6.7¢ 2 Imere—eArir: 4> TuepITY
¢ g Ll gf3 18750 grey [rav
3'5”/;»41 2 é—77 7 cocco vy Tveeip ry
3. SAMPLE COLLECTION: Method Disposame  [SAILER
Container Type Preservation Analysis Req.
J - Il AmpER 7°c 7PH
2l Ampce 4C SVor.
t=  PAsric ngg MeTAcs’
30 ml  Vp4 A \oc
Comments
CGAmpE D BWO34A
Wew  pey @ 5(]%[ ; Sdcw/.} & c/\i‘_
MB90244 D-3
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Em WELL NO. 52 - [

GROUND WATER SAMPLE COLLECTION RECORD

Project No. 506c0-0495 Date g/ 3?/9 7 Time: Stan_2 91O am/pm '
Project Name NeweorT VST R Finsh_/O (O  ampm
Location __FLUSH MoOAIT 5 [N srAss | Easz oc ’33’9 22/ '
Weather Conds.: So NNY go' > Collector Juniod . Kipe l
T 7
1. WATER LEVEL DATA: (measured from ToC) LAY ] .
a Total Well Length _2> 74 Well Casing Type__LYC— 3. /[ ;/’ nufel ,/7
b. Water Table Depth M Casing Diameter _.Z_,_ 5 16 l / // v / o '
3 P P
c. Length of Water Column 9 2 é (a-b) L j - A
d. Calculated Purgeable Volume /-5~ // 7 LA T |
) ‘ 2/ —— l
2. WELL PURGEABLE DATA ° s 0
a Purge Method (/L) HACE PUM Ps .

b  Required Purge Volume (@ 3 well volumes) 4.5 '/f“(
c. Field Testing: Equipment Used //VDAC’ Compecree s /rgM Lo SpTRRE //0 // ERIEA .

Volume Removed Te PH Spec Cond. Color
15 gl 458 G633 sg/ L prey Deycﬁ (T el .
4 - 5 / Vd
z /a,e( égg 575/ é?‘? 4 STIIL Dky/SLou) LEcmnr i
3. SAMPLE COLLECTION: Method (DSOS 4B~  BACER.
Container Type Preservation Analysis Req l
R-40 mld _VOA 4 \Jo C
1- /4 Roasric HNOs NreXal S |
2 1K Ampee Ao TPH
2- Ik Amper i Svol l
Comments
Sampre  INT AW G144, '
Hlowd  RECHAR GE l

‘V\)CU C?J\/ ()d' fA S nf\cl!'/' S‘K‘L\r‘{‘e(& SQ-*\\D{"\o\ LGC% _D \P‘\ Ne (5 ;\Q”oﬁ N

<.
Mao0244 ' ~ D4 7 . J l




Em oo WELL NO. GZ- 7

s

GROUND WATER SAMPLE COLLECTION RECORD

Project No. 5%0 - OYS Date g 30- 97 Tie: Stat__ (O SO am/pm
Project Name NeoporT VST R Finish _// SO am/pm
Location _FLUS /‘404//\/7” [v _6rASS cas7 oF G- [
Weather Conds.: _ Svwory S0 i _ Collector Tormoo y H (0D
LA A
1. WATER LEVEL DATA: (measured from ToC) ) /7" 7
935 ng ype_PYC A ~
a. Total Well Length_z_'__ Well Casing Type TV A i / wafo | ,/
b. Water Table Depth / 30 3 Casing Diameter Z ” 5 1 / — /
: s L P B
/g ¢ 9 § 2 P et}
¢. Length-of Water Column L 1 (ab) - j |
P . 7 ~ 3
d. Calculated Purgeable Volume 2-% M/é : A //, L1 Lt ]
/ ‘ A
"1

2. WELL PURGEABLE DATA
a. Purge Method /()/-/Au:' Y 2ol s

b  Required Purge Volume (@ 4 well volumes) v s - y 4
c. Field Testing: Equipment Used //, VAC C-: PO T Iy 77// TEMPELATOR e‘f/ P / / TES7ER

Volume Removed Te PH Spec. Cond. Color Other
2.5 /4/ ne  7/l5  §33 ' ey fe vty )
RN 4.5 702 8 v 9 Higrm Torgoiry
§ Zﬂ. .0 747 779 " ) '
7 -
3. SAMPLE COLLECTION: Method L5 Pr5 426~ [ se
Container Type Preservation Analysis Req
lco 3 4o mf VoA HCAL Vol
1.6’ I AL Easye HAID, Mezacs
1o 2 - /4 Ameer <C 7Py
.‘30 2 - Amper a8 Svoc
Comments
|‘ Zamle D L AVG?2 AA
l Wew ory (2 K j“f .

M830244 D-5




E“‘R / WELLNO. ~ 2. =

GROUND WATER SAMPLE COLLECTION RECORD

Project No. 2060 - o4 S Date g/ 30/ 77 Time: Start s am/pm
Project Name NewoporT ST R/ Finish _ /295 am/pm
Location __FeVS4 MoONT (N fRASS  poRTH 0F 5 Z-2.
- 1! —
Weather Conds.: ___ SVAY 0’z Collector Jobors | SWISTA
v Jio pla [ ! 4 ! ]
. [ - (: 710 / + ’:
1. WATER LEVEL DATA: (measured from ToC) ) [ 14 %
a. Total Well Length _ 30 .02 el Casing Type __ Y <~ 3. [ L1l wd '//
b. Water Table Depth _12.05 Casing Diameter 27 H l / / —
7 HER [l A =]
c. Length of Water Column /7 (a-b) < [ / / d B A
d Calculated Purgeable Volume __2- 7 5_ ' )2 % LT |
. 2:/—/
2. WELL PURGEABLE DATA ° 10

a. Purge Method__ WHALCE Pomps
b.  Required Purge Volume (@__ > well volumes) &.- 2% /q,we :
c. Field Testing: Equipmént Used _ AX0AC (ondocTior A% / TEMPERATOR & /‘3 // TESTER

Volume Removed Te PH Spec. Cond. Color Other
3. ol 73-3 2.0/ £73 é@f)’//’wul.)‘/
o5 %(. (82 204 847 Z
é jtv(/ : 7.5 7,04 90 "
7
4 gl VAV 7-¢03 88 ‘5255//10;)&/ Bor _1es coony
z ;M,(l L6504 %7 4 (/ﬂasr cee AR
3. SAMPLE COLLECTION: Method [P 'S Pes R & (SAE R
’ Container Type Preservation Analysis Req.
1200 _3-%-L yoA HCL voc
i2io UL paspic HVE, NET4LS
1220 _ 114 Amiee ¢°C 7 rH
1230 _2-IL  Ampea 4°C SUOC_
C;)mments

Lampie (P - AW E3IAA

Coon  RecrprRGE

MB90244

D-6



' EmR ' WELLNO. ). o
l GROUND WATER SAMPLE COLLECTION RECORD
' Project No. __ 060 = 045 pate _S-27- 7% _Time: Stan 1645 am/pm
Project Name NewporT N R] UST R Finish ___ /80 am/pm
' Location ADVIA'C,EI\)T’ 7> 8/5] 158
, —_
l Weather Conds.: __ S0y , Hogr 7% Collector < . v ado , J. 5000
Y R L
. 1. WATER LEVEL DATA: (measured from ToC) AR NIIANA P
a. Total Well Length _/ﬂs —__ Waell Casing Type_mc_ I / / '/° M'I G //
' b  Water Table Depth &L Casing Diameter _ZL_ $ 18 [I // / — / ]
¢. Length of Water Column /6 (a-b) L ]// = ] =
. d Calculated Purgeable Volume ) 75 ] // LA T
A
2. WELL PURGEABLE DATA ° et ot o = et °
' a. Purge Method LIOHAE  Pomps
b. Required Purge Volume (@ 3 well volumes) S g S A M
' ¢c. Field Testing: Equipment Used /'/)’)4L Lorprocr /U/ 7'$/ / TEMPERATLIRE /@H e%
Volume Removed Te PH Spec. Cond. Color Other
. gk 76- 5 4:56 L7/ L. Bkowb//caouay
vl /%/ 724 £ 52 726 g y
| iw 1.7 459 g "
& g 00 498 70 Lt Beave [less oy
' i dw' £7.9 698 730 creng [ some Le Beorsw
3. SAMPLE COLLECTION: Method (D1 52064 B ISHIER
I Container Type Preservaton Analysis Req.
3-40 ml V0/4 HR VoC
/'g o __)-1f Aasnc HAO MeTALS
1730 __2- 14 Amger 7C TPH
l% 0 _z- KX Areer v svoc.
Comrents
' _ hmpr D Bwim SAA

. v oz 0\}\(/ ot G C‘“(’LQ .

l M890244 D-7




Volume Removed Te PH Spec. Cond. Color Other
. 64/ 5.5¢ Fteg ec—‘o/ﬁ»hu
2 ‘Zg/j 690 $é5 1453 )
5 g 637 S.6? 2923 brey /26'65 coony/
u ‘7q¢( L3/ 8.28 1366 FoEAl
1,7@4/7 0.6 szl 13z z
3. SAMPLE COLLECTION: Method O) [SPOS 23(E &/}/ Lé&
Container Type Preservation Analysis Req
IS 3-qomg WA Hl voc
eSS /- pustic ANO; METACE
35 2 M Arse 4 7P
6495 _e- 1 Amgea yhd SJoC
Comments

ENR WELLNO. MW -3 S

GROUND WATER SAMPLE COLLECTION RECORD

Project No. ___JO6C - 045 _ Date & 3094 Time: Stan__ /95 am/pm
Project Name __NEwoPo =T st R Finish 84S am/pm
Location _NeAR. Bru Fie L, 1 srAgS, Neery o 7aporn Dave ( ’J'f."ui'irr/
. ’ r
Weather Conds.: Svmor / ; W u&v/ 70 * Collector Vomod / /41 QD
20 “/‘D ::‘:/IEZ' lD] / !
1. WATER LEVEL DATA: (measured from ToC) LAY e
‘AN
a. Total Well Length __12- 35 Well Casing Type_M—_ s LWL A ,//
b. Water Table Depth 5. 7 7 Casing Diameter _Z__n_ 5 " [ / / =
2,33 - ] / A =]
c. Length of Water Column ! (a-b) < ]/ / < B /’
d. Calculated Purgeable Volume 1,25 ) // //1 P =T |
e
2. WELL PURGEABLE DATA ¢ e ot o o oot *°
a Purge Method WOHALE Pvr P ]

b. Regquired Purge Volume (@ Q well volumes) 3. 75— .
¢. Field Testing. ‘Equipment Used /‘//DAC__ (é'U QU 7/ Ty / TEMPERATULR 6:/ )pf/ 7 S?ER

SAN\PLE D : B\I\)BFAF\

Pry @ ‘/JLJ

BF = Bauw herp . Tho correct well TD (MN-?S)
MB90244 WaS et Knowon V\)L\Qg\e Yo e l] was Sa/\.@(g(;\
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e

WELLNO. /\N\\WJ~ :_Qéﬂ

GROUND WATER SAMPLE COLLECTION RECORD

Project No. __ 060 - OHS pate S 3029 Time: Stan__ /40O am/pm
Project Name NeoPoRT  JST R { Finish _/57S_ am/pm
Location __ScwTH OF STROCT. 7Y ‘ﬂ/f:‘é RAN - >
Weather Conds.: _SyMY  PE™ Collector___Juoso o 25100
Y SRV S
1. WATER LEVEL DATA: (measured from ToC) T4 e
" A -
a. Total Well Length _M_ Well Casing Type_&_ 3 / A V/ vofol
optn_ /8.9/ g Di vad I, s
b. Water TableDepth __/C- 7/  Casing Diameter e I 7
. 3 /] | =%
c. Length of Water Column _3//7  (a-b) In [/ < B =
d. Calculated Purgeable Volume __ 20 ‘Wg /CC | T
J ‘ 2 g
/
2. WELL PURGEABLE DATA - ° e o o m *°

a. Purge Method __

LHALE PUOM PSS

b. Required Purge -olume (@ 3

well volumes) 5 0094-/

c. Field Testing: Equipment Used Hypac (oA TIVITY // 7EM PG@H‘U@?// PH TESTER

Volume Removed Te PH Spec. Cond. Color Other
20 ¥ 61d 4% CeEAR
40{> 677 463 725~ fLERR
5B o
)
3. SAMPLE COLLECTION: Method DisposaBis . AL
Container Type Preservation Analysis Req
3- Y0 ml VoA 264 Vol
et 1=/ P ASTIC AHAI0- MTETACE
2- Il _Amper v A 7 H
2l Amecr 7 ol
Comments
Wee ery @ 53 gl
<
STARTED  SAMPLIN 6 @55 (/gdﬁ.
S AarmpLE > AD(IO 1A
MB90244 D-9



ENCR WELLNO. /| gfon

GROUND WATER SAMPLE COLLECTION RECORD

Project No. __ SO C - 04 S Date _€ 3077  Time: Stat___[ 325  ampm

‘ - - .
Project Name __ Ao e T DT R/ Finish__ /S0 ___ ampm

Location (/P 6R4ADIENT _ ©OF <7Re TORE ‘7‘,/

Weather Conds.: _ Sopny 207 ___Collector___Judop | K100
© :;,.-[ T /r 7 ‘
1. WATER LEVEL DATA: (measured from ToC) ) a4 ]
= LNl y WA 1
a. Total Well Length 5937 Well Casing Type___/_>_l'c_ i, [ {7k ,//
- . s > Ao~
b. Water Table\DepthM_ Casing Diameter y f 18 / / /
28.° - W v P g
c. Length of Water Column 29 (a-b) < ] é =
d. Calculated Purgeable Volume / 7]9 4( WA - LT
e -
2. WELL PURGEABLE DATA ° S o
a. Purge Method LOHAE  (PompPs _

b. Required Purge Volume (@ 3 well volumes) 57/ 44(

¢ Field Testing: Equipment Used HY/M‘C ( o*-’ouc-'r‘lul'l')’// TEMPERATVRE // p H recree

Volume Removed Te,, PH Spec. Cond. Color Other
, #* &3.2 - .
17 oM £r3 7.8 267 Ceeal
3 /M'( 6§<,/ 225 205 “
57 /M/( 653 794 202 iz

»  SUSPECTEN TOO ///m;/ e

3. SAMPLE COLLECTION: Method L sposasce  [5HILE R
Container Type . Preservation Analysis Req
- Yo ml yon oL Vo M3 s
3- L puasric PAYAA ‘ METALS
¢ - L Amger 4°C I AH 2
o -1 X A~ser 4°C. e \Joc. "
Comments

Lampes 1D AL/o0? A




EN:R i WELL NO. A\A () - }(2(17(-

GROUND WATER SAMPLE COLLECTION RECORD

Project No. SOCQO— OL{S Date ?/Bl /C[L/ Time: Start C? L/S am/pm
Project Name __ [N @pott OST R Finish_OT OO ampm
Location WSt (downacadient) b Stioc - 24 notfh of mpo-1¢S

Weather Conds.: p”\ﬁl}‘f (]O\’CE‘,/ )70‘5 Collector 3\ IU"\O& , L . Pa HMH

T JiD :;r/l[ [ /!’ | !
1. WATER LEVEL DATA: (measured from ToC) ! / / Z/ N )/
24 - + /
a. TotalWelllength__ Well Casing Type__L\)& 3 A 7" e ,/
k (e § 1 o
b. Water Table Depth Bg_ Casing Diameter _L__ E 1 l / / 7
H / A %)
¢. Length of Water Column — (a-b) - 4 =
d Calculated Purgeable Volume - ) // //1/ T
\ < ——
Prodoct C. 36 1]
2. WELL PURGEABLE DATA ' N ¢ e o o e 0
. -

a. Purge Method D\‘ (e O\UC{' Lt \/\Te” - O C\ I’LO-(_ \DQPCGQ__

b. Required Purge Volume (@ well volumes)

c. Field Testing: Equipment Used
Volume Removed Te PH Spec. Cond. Color Other
3. SAMPLE COLLECTION: Method (32; Steltic . QQ\J\\@

Container Type Preservation Analysis Req.
4S  >-Yon R \lOk Cos | TPH

Comments A\?PFUK . ol O"F PVOJLQC'(’ LA P (( .

--G------—--'-

MB902¢4




Em . WELL NO. M1 g5

GROUND WATER SAMPLE COLLECTION RECORD

Project No. __ 4060 - 045~ Date _5/3 /// 7Y __ Time: Stat__/S© am/pm
Project Name _ Neaofor T ST R Finish __74¢ am/pm
Location __ WEST oF <7RUcT. T [(Foecns LA _>

Weather Conds. PARﬂy Cvooy y .704 Collector J AL (S0

/" 7;'/! ' / T
1. WATER LEVEL DATA: (measured from ToC) (/)Y %
s Total Well Length __3%6:6C__ Wel Casing Type_ PV s LN A ,//
b Water Table Depth__ /3.C G Casing Diameter 2 é " l / / L =
c. Length of Water Columnw(a—b) E " l ] / ~ // = +=
d. Calculated Purgeable Volume / f/ AN ’ // g% -
e | e
2. WELL PURGEABLE DATA e 0‘_““__'__ °
a. Purge Method WHALE — Po s PSS
b. Required Purge Volume (@ S well volumes) 5/2 (

c. Field Testing: Equipment Used HYDAC ComnoeT  Jr s’ / ﬁMPe@&ﬂ)QC// P/T / 7ETER

Volume Removed Te PH Spec. Cond. Color Other
15 gol. (65 676 435 Crenr
,ogj;,( 48" 708 WY %
427 . 702° 688 44 i
4
3. SAMPLE COLLECTION: Method D>igposasce E_A/LE L
% l R Container Type Preservation Analysis Req.
Z mo 3-40md DA el Voc.
s el Fasme N, MEraes
v ol Awee 9T , 7P
o5z il e 7 Svoc.
Comments
<AmpE DT AW IFEA = AV IE5R
Pioeen HES 0. 7orac.
J
890244 D-12



ENR ‘ WELLNO.M W - 1 B 6

GROUND WATER SAMPLE COLLECTION RECORD

-~ C .
Project No. 50@ o ’S Date ?/ 3[ / ! 4 Time: Start Oﬁl 5 am/pm
Project Name N U\J@O T oSt RIT Finish [Coo am/pm
Location S{\"")C‘{u’\k ?Lf
1
Weather Conds.: ___C oo OQ \[) :}’O S Collector L . Da V\&JL[/
[T 717
1. WATER LEVEL DATA: (measured from ToC) LAY pod
a. Total Well Length IS .90 Well Casing Type_@EL i / j’ ;/’ vl | ,//
b. Water Table Dep!h_é’_'_cii Casing Diameter ___ O D N/ A v vl
% q ' ; 12 l / v "/D
c. Llengthof WaterColumn N * '~ (a-b) < l/ / ~ A
d. Calculated Purgeable Volume , : g e 0\, / //, L1 T
A
2. WELL PURGEABLE DATA ° — b

a  Purge Method \vh) L‘L a LQ QDv\pf)
b  Required Purge Volume (@ 3 well volumes) L{ -S O C'\{L&L.,
c. Field Testing: Equipment Used H\/a,ac. Con do C J(‘ V. ﬁ‘,( / J‘Q’\f\fb / vp /bf Te 3716

Volume Removed . Te PH Spec. Cond Color Other
5 Sopll (R 679 a0 Clop
3. R4 Ged 1O ¢ o~

3. SAMPLE COLLECTION: Method d‘S@OS“é(Q b (o

Container Type Preservation Analysis Req.
coo 31 L AT Coo | TeH
| o1 AndesS Coo | Svoc
/ | - Soo~L p;ﬂ&‘{'c- H O 2 rrotalsS
V. 3-4o. & Voh H(L Voo
Comments

W hyat o Sqb, 0k, 230 35,33
50\(},2& T, AGZAAA (GZA-AN, The correct well TNs Jor

q
-

T MW= 06 MW= 10T ¥ MO - 108 Were et
A o= 8 Knowon Whaen tha, ~= IS were 5a,\,(d}.é
(""‘i’"%) CMmw - 167)
l Q()\“;{l Poe—
Hesais D-13

°c
oA



EmR WELLNO. .\ ). »

GROUND WATER SAMPLE COLLECTION RECORD

Project No. 506o -~ o445 Date _&-37- 74 Time: Start 715" am/pm
\
Project Name ___ NELPFORT veT RY Finish__ /032 ampm
Location __ADORTH _oF M- ( N CRASS \/FLUQH— Mo u-r-}
Weather Conds.: ___P. Ctoony, 70_"" Collector__ Yo 0 & ] IKeon
T 7T
1. WATER LEVEL DATA: (measured from ToC) JiTkis% e
—_— e T
a. Total WellLength _ 151 (4 Well Casing Typo__ PVC 3. /] ;/" A o
— [ » Ao
b  Water Table Depth _glL Casing Diameter __Z__:___ 3 " [ / // =
H A =]
c. Length of Water Column _ ¢+ 3 7 (ab) LI 1 P "
d. Calculated Purgeable Volume ] dﬂ( . Ty ¥ LA | =t
. / [—
1
2. WELL PURGEABLE DATA ° PR o
a. Purge Method WHALE  Bompd
b  Required Purge Volume (@ _. E well volumes) = "Aj

c. Field Testing: Equipment Used Hypac Clors ouc—mqn—;/ //7?/‘/”;//3// TEE7ER

Volume Removed Te PH Spec. Cond Color Other
/ ol Té.% 479 177 X Tvegrd oL <,‘ S
Y TRy Y. v -
3 Uq/»(- 687 .33 217 / y
{ duf 24 44 243 4 z
3. SAMPLE COLLECTION: Method Pf" RisTACTIC b‘“"‘ i
Container Type Preservation Analysis Req
2 4oL JoA W24 Yoc
- (L PASTIC HAI0O5 Mg <
2- A Amae 4C 74
2- A Amzs 1 SUOC.
Comments
Sampe 1. 4g24gs  (czA- R\

’

DRY (* 35 osl.
d

TRACE FLOATING P puc T  OBSERUVED Y (msOFE FICIEADT T ﬂ@scwee—hl

RoTroa _ec& oA e pomMmps e’ TV BN SRSERIET e

Be  coaTeny w01 cwhn o THORALW N FRe m

el

M890244 D-14




Em WELL NO. Aq 1) — g/?

GROUND WATER SAMPLE COLLECTION RECORD

Project No. SO@O _ OL( S Date %)/3‘1 /CI‘/ ;ime: Start 1620 am/pm

 Project Name NS V\’@OH_ CST T C(/ ! 7q"/ Finish 735 am/pm
8{7—)(*0#&?4 . Aot ot Tog[[or De. e

Location

Wea{her Conds.: Ou&\‘ 3 ?0 5 Collector L PO V\MUJ 3‘ KCQ CD\_

D Ve | |
» l ° / L/ P
1. WATER LEVEL DATA: (measured from ToC) L ALTY L
17.4% . v T A >
a. TotalWelllength ! I+ 1 QO  WellCasing Type » l // ) v /o ; A
1 / 3 t0
v
5 A Py
c.  Length of Water Column 0{ . 3 (a-b) " I// < ] =
d. Calculated Purgeable Volume "™~ LS /U 4 A _——
Za=

2. WELL PURGEABLE DATA o
a. Purge Method V‘l/\"‘ (9\ P""*’@
b. Required Purge Volume (@ well volumes) L( S ﬁwﬂL
c. Field Testing. Equipment Used M le\o C Cendoc % o.f y / lef\«o / - H T€ S{“

Volume Removed Te PH Spec. Cond. Color Other

2. 5ol QoG €3 K63 C oo

-

3. SAMPLE COLLECTION: Method __ CJ . 5@050\5& bo LS

k]
z
N §
l b. Water Table Depth _?i Casing Diameter e E "
3
§
f

Container Type Preservation Analysis Req.

/ ,.:-63°j-\ S A ~avbay (e | Qvoc.
1532 -1 A~dons , (oo | TGJ,L'/
j31 1722 ) - 500 A olostc HNOS nretule
l 120 2 -4o N Nok W \ o

Comments
i Sarnele TOH. AWGEZACA (GZA-C)

\,\)e\\ O\N aT .% cycd. E«drew(\/ <oy rechaag .
l Flc‘m‘f r:r\ {\VOC‘QC-{" s ﬁa Lo~ '\)C"‘f‘ oLSsJ \»QCQ\ Ct“fi 'f' AR (‘){

l’\'t'f?l \/\)a‘rfb‘ lowel Areasoreaand .

' M890244 D-15



E*‘R | WELL NO. M\/\)-’l 09

GROUND WATER SAMPLE COLLECTION RECORD

Project No. 5 O(Q ©- OL{ S Date C{/a/ Cl "/ Time: Stant O?L/D am/pm
Project Name } J R V\’POH— CST LT Finish | Ogo am/pm
Location S{foc'h)b& /'lu{ y GO te. do of P&)'\.\p('/\c\ heote
\_/}leatherCongs.;___S onnef (o Collector =) Jon ﬂf}, 3. Kdo&

S
7 — < =
. LT/ ¥
1. WATER LEVEL DATA: (measured from ToC) LAY %
A -
a. TotalWelllength__  WeliCasing Type__gL - /] / / v/ A
o - § ¥ o
b. Water Table Deplh__w Casing Diameter _a__ 5 o l / / 7 /
R l / ] P
c. LlengthofWaterColumn _______ _ (a-b) < l/ / - B L
d. Calculgted Purgeable Volume ) /f /C | e
Prodoct Jo0.50 A
2. WELL PURGEABLE DATA g ¢ u__“”__‘“ *©
a. Purge Method pfco(uc{i A v&QH‘ CJ not p/!‘fo\g_
b. Required Purge Volume (@ well volumes)
c. Field Testing: Equipment Used
Volume Fk;moved Te PH Spec. Cond. Color Other
3. SAMPLE COLLECTION: Method Por i steltic ponp
Container Type Preservation Analysis Req.
(c15 3 -Ho~RVOR Coo | TPH

Comments Sa’\{ae;‘_‘:tl:l‘ A’V‘) l(jSA’ . MC?V‘.}OV':.AG\ well MW -10Y was
) N\A\S"‘GILQU\\\’ \&b{l\ﬂ(\— ﬂl\w-lol dof‘ :/\o) Sar\af)l‘l\

AD@°{ 0.3 of &‘btodt—‘(f ia vl (OILQCMA) SO,\\@{Q vo Tl
{aﬂf Sl 1¢ g)um,@.

~

MB90244 D-16
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{

EN:R WELLNO. S -|
GROUND WATER SAMPLE COLLECTION RECORD
Project No. _S ©60 ~ CHE Date _8/32/34 _ Time: Stat _{#OD am/pm
Project Name News \gov\* OST RX Finish 16 < am/pm
Location pe»:\\\ s}, A\aow\bdaé_’c-ek d>\‘k k{’\&
S
Weather Conds.: _< leene 70 Collector b+ Covwnuel
1. WATER LEVEL DATA: (measured from ToC) (/. e
a. Total Well Length _ZL Well Casing Type ___};‘“-_\__ - L/ 3 {ﬁ’ m-'A /l/ '
[ ; . la Ao
b. Water Table Deptr__ G 'l Casing Diameter __ 125" Y / 4 C// S
3 : R
c. Length of Water Column (.3 (a-b) L d //r R
d. Calculated Purgeable Volume _" '/ le 3“'( : / / :_ o B lr.o; 1
T

2. WELL PURGEABLE DATA

Qalens o Wesw w Weil
a. Purge Method PQ“\S‘L&H‘Q& pfump
b. Required Purge Volume (@ __3 __ well volumes) ‘/ H 3«”0/\
c. Field Testing: Equipment Used H y DAC Cw\é~:cjfx\tij‘! ; {3\" S Tew~p M’Lﬁ‘
Volume Removed Te PH Spec Cond. Color Other
~ /8 qut 78 s 670 alby lawomn
~ 3/t aat o (G220 (60 C (e
3. SAMPLE COLLECTION: Method ?‘Lrﬁu‘r‘k puwp
Container Type Preservation Analysis Req
30 (@ 12 awbe coo | ToH
Qckvw;?(e D = CWSFHSILA
\
Comments _ _N© __peadcet olngage D M N Y= odecs .

J t

rewees ‘A'\—‘-‘S

MB890244

D-17




ENR WELLNO. )~ 9.

GROUND WATER SAMPLE COLLECTION RECORD

TO60 - ons

Project No. Date _8/3°/94  Time: Stan_ {SHS

am/pm
Project Name Neweet vst ®x Finish _*-1 3o am/pm
Location P&‘\'\A i_ &\gow\&’“-é Foel-o\ L:Ae
y
LS .
Weather Conds.: S \ewc 770 Collector_ b +  Cannest

IF

1. WATER LEVEL DATA: (measured from ToC) [/,
e , + - -

a. Total Well Length __ %-8C  well Casing Typei;‘ix_ - [ ;/’ nne /]/ -

i N by Ao ' i

b Water Table Depth_&>-SS Casing Diameter __ |25~ i [1 A ot — =

-~ H : | I s i

¢. Length of WaterColumnﬂ‘_?_(a-b) in ]// i /y" : T

NoQaal /8 > T e

d. Calculated Purgeable Volume = ‘@’ / gl

WA ‘ 1

2. WELL PURGEABLE DATA ° Y o

a. Purge Method DeMS‘-e\\-k‘tc fo P

\
b. Required Purge Volume (@___ 2 _ well voiumes) _~ 9.& G \

c. Field Testng: Equipment Used _H \'JBAC QOA.QC‘\.\VT\:Q ; @L‘i‘e»{; waden

Volume Removed Te PH Spec Cond. Color Other
3 aal Y8 653 G650 C fear
~
3. SAMPLE COLLECTION: Method Peve ke oD
Container Type Preservation Analysis Req
"{?)O C(-D (2 awbao~ Cool T e

Sowmple D CWSZIA

Comments € KCQ\V &'\” = C'lMN\:\'e_

No ccoduet @bceved Ne odos

MB90244




ENSR WELLNO. &py-t7

GROUND WATER SAMPLE COLLECTION RECORD

Project No. _SQ60 —ooHS Date _87/2/4  Time: Stan_('oo am/pm

Project Name _N@w oo VST &I Finish |3 15" am/pm
Location Sdevctuve 74

s .
Weather Conds.: € (eou-_, 7o Collector __{- - Ce-wwell

ti]

N
S
A\

1. WATER LEVEL DATA: (measured from ToC)

2a

[~
Y. 8
~N

a. ToalWelllengh _ CT% Wl Casing Type_Steel
b. Water Table Depth _ﬂ‘_"l_é___ Casing Diameter l-2s
c. Length of Water Column _! 31 6 (ap)

."\.
\\L\
N . = \ |
N

T

4 \
d. Calculated Purgeable Volume -~ ©-* A\ g PR
L} V4% = . ]
L
2. WELL PURGEABLE DATA ° B A )
Galians of Wosmr wm Well
a Purge Method PJLMS('«“"\C ,'p., .

b. Required Purge Volume (@ 3 well volumes) ._* 0‘35\,"‘-\
c. Field Testing: Equipment Used H\{DAC Condocth V':H , 77’“-?1. et Tt

Volume Removed Te PH Spec. Cond Color Other
» ‘/L?y"~l G6-0 6-3% o588 Cleae ol Lol otladar
075 ol SH e Hd  6%6 e [oone («
' 3. SAMPLE COLLECTION: Method e (\r‘&&'&\'\"c ‘P e &1
Contamner Type Preservation Analysis Req
e (@ @ owlear Cool ~TeM

SC-.VJL{‘)(Q D> - AWSZTA

Comments __ .‘\-o'&:c-{ euxée:\’
well A,.q ~\ oF3 °\o~| ‘qgo\,,(l.
\ ‘F: ey gJa.,-‘» reckm [N Qe,z/s,m) well ag <. b even %]\,\
pc\mwe\lks had uok s{a\«‘t:«) ~

MB90244 ~

D-19



EmR ‘ WELLNO. Sy- R

g GROUND WATER SAMPLE COLLECTION RECORD

Project No. 396 ~©HS” Date _B/32/4 _ Time: Stat__1-20 am/pm
Project Name N@wvow‘«' VST RX : Finish (3 0 am/pm
Location ST RUcrvRE T/
s
Weather Conds.: __C (eour, 7€ Collector __k +_Loanelt
1. WATER LEVEL DATA: (measured from ToC) 2 | / / ' ‘i" ‘°/ : / /
a. TotalWellLength 6TV wellCasing Typeéﬁ\__ ¥ it A /‘l/ L
Y] [ i }3- A0 | . !
b. D 1046 Casing Di R A - I
Water Table Depth _T asing Diameter _"' 7™ % / . / ' J‘/,,'/‘:
c. Length of Water Column _t*3!  (ab) " ' i
Lot anl i/ T L
d. Calculated Purgeable Volume b /] - | T ]
4% L ! }
2. WELL PURGEABLE DATA ° ’ 0;_“:_ '-_ ’ o
a. Purge Method ?eh'ﬂ('&“’xc P”MP
b. Required Purge Volume (@__L well volumes) ___~ 9 2< 3’1
¢. Field Testing: Equipment Used H\‘I)AC CoAAoc-hv'\‘L( 4 'rewP'j. ?'r-\ 'l_ec-‘evf‘
Volume Removed Te PH Spec. Cond Color Other
»~ ‘ LS a‘a.l q“‘7 6‘23 \|°Q CleQV' S\\% SL\LLV\ 3 g-‘wo‘:\ﬁ
~ ‘/—L 3"“\ 80 6.2 Vg o ‘G\&\—Qt\ Qdot
3. SAMPLE COLLECTION: Method J‘DQF\S L\"k( J‘3 UW‘"P
Container Type Preservaton Analysis Req
199E () | Likn owmban coo) W

S TO. AW SERA

Comments 6\5“1 o~.'£ /'S c\o-( o.£ Sq(
\luq alow re,.(,“_\m
'{’Mi fln»-"‘\‘q nc-céuc'( O(bgcvveé \’lﬁq.(l\u‘!w‘\ -\-; PALESUTE
TRt of gump hobiny ont cloquuad Ao e conded in Abscte o\ e

t’*"“'\b\&a:wv\ -CtOM M(\ N

Ma90244 D'20
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WELL NO. €D ~{7

GROUND WATER SAMPLE COLLECTION RECORD

Project No. §06> ~oHS

Project Name Ne'-'-'&‘i OSY eJ

pate _®(32(H  fime: stan {632 am/pm

Finish _"20" am/pm

“ Location

To.~£ Lo Ev\T\rﬂ-

<
‘Weather Conds.: Cle.curq 10

Collector b - Connell

1. WATER LEVEL DATA: (mocsq[‘od from ToC)

5 H
a. Total Well Length._aiL

¢. Length of Water Column _(;gj_ (a-b)

d. Calculated Purgeable Volume ™~ ©:! g- {

2. WELL PURGEABLE DATA

Perstalbic pump

a. Purge Method

Well Casing Type _3“""#_

o
b. Water Table Depm_'-_/_'_% Casing Diameter ___I*3S

20

s

20

RN

Foor of Water m Woitt
3

A/ f_'

\§\

b. Required Purge Volume (@ 3 well volumes) O-3g~1

c. Field Testing: Equipment Used H *(bAC Coadochiv ?{“ll |‘pu ‘;Tew? meler

Volume Removed Te PH Spec. Cond. Color Other
o9 4 des A7 2 qr79 Clony
3. SAMPLE COLLECTION: Method __ P ev&lﬁk\kﬁ (-wp
Container Type Preservation Analysis Req.
CO(Q\ l-lt\-k owloen ee \ )
~~ 7

Comments \Ne\\é\r“/ ad Oa"\vo,§do,<'[ (:;4*4
ex«\rew&(y Slow— (‘eckmqe

MB90244 ' D-21




WELLNO. D ~|S

GROUND WATER SAMPLE COLLECTION RECORD

Project No. _SD 60 -O4S pate _& { 3o/ Y Time: Stant (6 98 am/pm
Newpems
Project Name “S=65—6H5 T @Y Finish _ 25100 anvpm
Location _l_oj(év Vrive ’
S
Weather Conds.: _Qle~v 70 Collector_ k- Coanuel

1. WATER LEVEL DATA: (measured from ToC)

AN
N
A

a. Total Well Length L Well Casing Type_s_& .

b. Water Table Depth __ S € Casing Diameter __!'?

\\\\
N

oot of Water in Woll
H

c. Length of Water Column _£* Ly (a-b)

J//

d. Calculated Purgeable Volume Nonx S \

W

2. WELL PURGEABLE DATA °
a. Purge Method e "‘\"“'U"'C Lywm

b. Required Purge Volume (@ 5 *_ well volumes) r ©.36 "\°~\

c. Field Testing: Equipment Used “VMC Co «évd-wl{“{: PHJ #WP :

Volume Removed Te PH Spec. Cond. Color

(.S £dos 7477 €33 Beo C leor

Other

3. SAMPLE COLLECTION: Method pev\"‘"'\u'tc e e

Container Type Preservation

(145 @ -l ambs cool

Analysis Req
Tew

5“"“?“ Q= BWANIA

Comments __ e ™ S"’\,l ok O\QJQ'C\, [.O I(L"\‘J L. 2 Qw‘-w \ l'g‘gf'k"‘;

MB90244 D-22
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ENSR

WELL NO. SD -d.

GROUND WATER SAMPLE COLLECTION RECORD

SOGo —ouS

Project No.

pate B (32( ™ Time: stan_\T 3O

am/pm

Project Name Me"‘\?""xr usT &%

Finish __{ 335 am/pm

Location

<

TO\Z (o O

¢
Weather Conds.: Ql‘e‘*‘y 70

S A

9 o« J7 . , .
[TF 17
1. WATER LEVEL DATA: (measured from ToC) (/)Y P
* , : o 1 1
a. Total Well Length _ 662 well Casing Typei('_"_ll_ 3. [ el 4 -
“w [ 3 Ao | ;
b. Water Table Depth _{'2O _ Casing Diameter _u2s - / , : ]
2 L pAlD -
¢. Length of Water Column_%i’__(a—b) L l/ / ] | l
S . = = —q"—_—o—l
d. Calculated Purgeable Volume (!> ‘:\,’Q /. /] %
N > — ¢ ¥ * 1
1
2. WELL PURGEABLE DATA ° ? £ 7 e
Qallons of Water wn Watt
a. Purge Method GJA?S"‘*\*\‘C— QoW
b. Required Purge Volume (@___ 2 well volumes) ._ 45 3“‘2
c. Field Testing: Equipment Used l'L!EAL c“’\}*’fkv‘*‘! P H'. ‘k““@“‘k{"& b
Volume Removed Te PH Spec Cond. Color Other
R09M @54 ¥ Q3o Clemr

3. SAMPLE COLLECTION:

Method M\\*“*L PP

Container Type Preservation Analysis Req
"L{g@'\) lj \I\N\ awloen eoo \ TeH
1700 (oup)

Sa:\,.@;&TO'. R OsdacAxQ

deo ot 2S5 e 3.6 2iden

Comments

Q*{‘I-Lh}‘) éw\\‘c)c-L, JL‘Q& Quw@l.g

MB90244

D-23




Em WELLNO. <p -2
GROUND WATER SAMPLE COLLECTION RECORD
Project No. S96© - 04T pate _8(2<( % Time: Stat__ (T2 am/pm
Project Name New ?f"‘\; LS RN Finish _ LU 2= am/pm

Location T‘-‘*‘( o Dwve

Weather Conds.: Q\“’*"‘, e’ Collector = Canme\

1. WATER LEVEL DATA: {measured from ToC) N4

[TF 17
7

N

[P
a. TowlWellLengh _&°%®  weiicasing Type_i‘i

“
b. Water Table Depth_‘['ila— Casing Diameter L

Fout of Water v Well
9

c. Length of Water Column _( ‘& ¢ {a-b)

d. Calculated Purgeable Volume _2* ©-\! q of

P Ea e

4 / ; b g l
- '
ﬁ/—’/‘l/r I
2. WELL PURGEABLE DATA ° F R S S S S
Qattans ¢of Woser = Well

a. Purge Method P-Q*NL“\‘G “ PP

b. Required Purge Volume (@ well volumes) ._ "~ _©°33 50-(

¢. Field Testing: Equipment Used H\f DAL ConsveNy VHJ. e\, W‘v"t walo,

10

Volume Removed Te PH Spec. Cond. Color Other
2.0 ga.q (3 Bo clear
3. SAMPLE COLLECTION: Method (’*’“’5“““- PYw-P
Container Type Preservation Analysis Req.
}100 (’l\ - Llee awbn Coow | TEu

Sau~pTDH. RWSAA

Comments émll o [.8 ,Heujz.o (LL\

slewy teclhoug e
3

MB890244

D-24
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Em WELL NO. @\33 (1 Svme

GROUND WATER SAMPLE COLLECTION RECORD

Project No. _S060 ~O4S ¢ pate _S/3V /A4 . Time: sta 1 %S am/pm
Project Name _ Newpowl O&T QT . Finish _ &< am/pm
Location Sowp ok Bldq UY
Weather Conds.: _C \lovdy . =2 Collector -+ PLonaert
AN TR SVAR
1. WATER LEVEL DATA: (measured from ToC) . Nn,cv: / .
24 , t- ’ - X
a. TotalWelllength {32  Well Casing Type Comcrall . [ ‘/ ,% Pd ‘
. ] [3 ! i3 fio
b. Water Table Depth [.os Casing Diameter _{9___ 5 " /[ // / —A — l
OOQ 7 ; 1z ‘ /l . 0 ¢
c. Length of Water Column (a-b) .- / i N
d. Calculated Purgeable Volume ~ ljt\ ' ' Z/ —? ' )I/l/./mf/
L) 7 + - " " X
fem1 | | i l
2. WELL PURGEABLE DATA ° T s v
a. Purge Method ?Q“‘:S‘WA&'{C QPuwAp

b. Required Purge Volume (@ ___(_3__ well volumes) __~ 64“- \

c. Field Testing: Equipment Used i ¥ DAc Coard ur_-\\‘u;&f‘(l et " a1 MG‘*«LNL w-‘-\-'-u

Volume Removed Te PH Spec. Cond. ) Color Other
2-S ook 6. TSo 58 o Clean
3. SAMPLE COLLECTION: Method ___ewnis balbee puwnp
Container Type Preservation Analysis Req
5@ - ambye coo\ Teu

Sovple (D= ASU a4

Comments NO ©ders o S\/\ﬂ&v\ o%%&ﬂc\a :

é\l‘\; a-‘\< 3 G\

12 J

MB90244 D'25
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