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STATEMENT OF ACCURACY

As required by the Rhode lIsland Department of Environmental Management Regulations for
Underground Storage Facilities used for Petroleum Products and Hazardous Materials (DEM DWM-
USTO05-93) Section 14.12 (B) (1), effective December 30, 1993, the undersigned (author) certifies
that information presented in this Supplemental Site Investigation Report for Tank 42 (FACID-
3644TNO-42), Tank 45 (FACID-3644TNO-45), and Tank 48 (FACID-3644TNO-48), Tank Farm 4 at
Naval Station Newport in Newport, Rhode Island, is accurate to the degree specified in this report,
the Tanks 38, 42, 45, and 48 Site Investigation Report (Brown & Root Environmental 4/96), and
Work Plan Addendum 4 (Brown & Root Environmental 10/96).

James Forrelli, P.E.
Project Manager
. Tetra Tech NUS, Inc.
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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 Maternals (DEM DWM-
USTO05-93) Section 14.12 (B) (2), effective December 30, 1993, the undersigned (facility
owner/operator representative) certifies that information presented in this Supplemental Site
Investigation Report for Tank 42 (FACID-3644TNQO-42), Tank 45 (FACID-3644TNO-45), and Tank
48 (FACID-3644TNO-48), Tank Farm 4 at Naval Station Newport in Newport, Rhode Island, is
accurate to the degree specified in this report, the Tanks 38, 42, 45, and 48 Site Investigation
Report (Brown & Root Environmental 4/96), and Work Plan Addendum 4 {Brown & Root
Environmental 10/96).

ﬁl@pmm A’/{UI/

Shannon Behr
Program Manager USTs
Naval Station Newport

As required by the Rhode lIsland Department of Environmental Management Regulations for
Underground Storage Facilities used for Petroleum Products and Hazardous Materials (DEM DWM-
USTO05-93) Section 14.12 (B) (2), effective December 30, 1993, the undersigned (facility
owner/operator representative) certifies that information presented in this Supplemental Site
investigation Report for Tank 42 (FACID-3644TNQO-42), Tank 45 (FACID-3644TNQ-45), and Tank
48 (FACID-3644TNO-48), Tank Farm 4 at Naval Station Newport in Newport, Rhode Island, is
accurate to the degree specified in this report, the Tanks 38, 42, 45, and 48 Site Investigation
Report (Brown & Root Environmental 4/96), and Work Plan Addendum 4 (Brown & Root
Environmental 10/96).

T o]
Dowed Doy
David D. Dorocz ¥
Division Supervisor, Code 40-E

Environmental Division
Naval Station Newport

\

As required by the Rhode lIsland Department of Environmental Management Regulations for
Underground Storage Facilities used for Petroleum Products and Hazardous Materials (DEM DWM-
USTO05-93) Section 14.12 (B) (2), effective December 30, 1993, the undersigned (facility
owner/operator representative) certifies that information presented in this Supplemental Site
Investigation Report for Tank 42 (FACID-3644TNO-42), Tank 45 (FACID-3644TN0O-45), and Tank
48 (FACID-3644TNO-48), Tank Farm.4 at Naval Station Newport in Newport, Rhode Island, is
accurate to the degree specified in this report, the Tanks 38, 42, 45, and 48 Site Investigation
Report (Brown & Root Environmental 4/96), and Work Plan Addendum 4 (Brown & Root

Environmental 10/5_)6). MM

H.L. Schwind
Captain, CEC, U.S. Navy
Public Works Officer
Naval Station Newport
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1.0 INTRODUCTION

1.1 AUTHORIZATION

This report presents the results of Supplemental Site Investigations (SSls) conducted at three
underground storage tanks (USTs), Tanks 42 (FACID-3644 TNO42), 45 (FACID-3644 TNO45), and
48 (FACID-3644 TNO48) hereafter referred to as "the tanks", located in Tank Farm 4 at Naval
Station Newport (NSN) (formerly the Naval Education and Training Center (NETC)) in Newport,
Rhode Island. Tank Farm 4 is located at the northern portion of NETC-Newport, in Portsmouth,
Rhode Island. Petroleum releases, identified as heavy fuel oll and possibly diesel fuel, are likely to
have occurred at the tanks. Site investigations (Sls) conducted at the tanks in 1995 delineated
the extent of petroleum-impacted soils and groundwater, and recommended future actions
including additional investigations (SSls) prior to preparation of Corrective Action Plans (CAPs)

{(B&R Environmental, 1996a).

This report was prepared by Tetra Tech NUS, Inc. (TtNUS) (formerly Brown & Root Environmental)
at the request of the United States Navy, Northern Division (NORTHDIV) of the Naval Facilities
Engineering Command (NAVFAC) under Contract Task Order (CTO) Number 0143 of the
Comprehensive  Long-Term  Environmental Action Navy (CLEAN) Contract Number

N62472-90-D-1298.

The investigation was conducted in accordance with the requirements of Rhode Island Department
of Environmental Management (RIDEM) Regulation DEM-DWM-UST05-93 Section 14.08 and the
Final Work Plan and Work Plan Addendum No. 4. This report was prepared in accordance with
Section 14.09 of RIDEM reguiation DEM-DWMUST05-93, as detailed by the December 1993
RIDEM guidance document entitled: "Regulations For Underground Storage Tank Facilities Used
For Petroleum Products And Hazardous Materials” (RIDEM, 1993a).

1.2 OBJECTIVES AND SCOPE
Recommended actions proposed in the Tanks 42, 45, and 48 Sls Report (B&R Environmental
1996a) and approved by RIDEM consisted of a source control and an interim action. The source

control action consisted of removing the tank contents and cleaning the tanks. The interim action

consisted of ring drain pumping during tank closure activities to remove contaminant mass from

W5298199F 1-1 CTO 143



the fill materials surrounding the tanks to reduce petroleum concentrations in media near the tank

sites.

The objective of the SSls was to evaluate the effectiveness of the interim action by sampling
groundwater and subsurface soll from zones of petroleum-impacted soil following the interm
action. The information gathered during the SSls will be used to evaluate the need for CAPs In

accordance with RIDEM regulations.

The scope of work for the SSls included: advancing borings in overburden; collecting and analyzing
subsurface soil samples; installing overburden groundwater monitoring wells; collecting and
analyzing groundwater samples; and performing a survey to provide horizontal and vertical

locations of features pertinent to the investigation.
1.3 REPORT ORGANIZATION

Sections 1.0 through 3.0 of this report contain information and data that are common to each of
the three tanks. Sections 4.0 through 6.0 describe activities and data specific to SSIs conducted

at each tank.
This SSI report is organized as follows:

° Section 1.0, Introduction, presents the authorization for the SSls, and outlines therr

objectives and scope.

° Section 2.0, Background, provides a brief summary of Tank Farm 4 background
and history; a list of previous Tank Farm 4 investigations; a brief summary of Tanks
42, 45, and 48 Sl results; and summarizes Tank Farm 4 activities since the Sls,
including tank closure, tank demolition, and monitoring well replacement,

rehabilitation, and abandonment.
] Section 3.0, Geology, Hydrogeology, and Water Resources, presents the regional

and site-specific geology, hydrogeology, and groundwater resources, and discusses

potential receptors of releases from the tank farms.

W5298199F 1-2 CTO 143
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Section 4.0, Tank 42 Supplemental Site Investigation, summarizes the SSI field
investigations and activities condu;:ted at Tank 42 to evaluate the effectiveness of
the_intenim action. Following the interim action, soil and groundwater samples
were collected from zones of petroleum-impacted soil identified during the PCA and
S| as exceeding proposed clean-up standards. Findings of field investigations at
Tank 42, analytical methods, and results of investigation activities, and a

comparison of the SSI results with PCA and Sl results are presented.

Section 5.0, Tank 45 Supplemental Site Investigation, summarizes SSi field
investigations and activities conducted at Tank 45 to evaluate the effectiveness of

the interim action.
Section 6.0, Tank 48 Supplemental Site Investigation, summarizes SSI field
investigations and actwvities conducted at Tank 48 to evaluate the effectiveness of

the interim action.

Section 7.0, Summary and Conclusions, summarizes site investigation findings, and

presents conclusions pertaining to results of site investigation activities.

Section 8.0, Recommendations, identifies the recommended remedial alternative

and actions to be taken based on the results of the SSis.

1-3 CTO 143
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2.0 BACKGROUND

Section 2.0, Background, provides a summary of the Tank Farm 4 site location, description, and
history; a list of previous Tank Farm 4 investigations; a summary of Tanks 42, 45, and 48 Sl
results; and a summary of Tank Farm 4 activities since the Sls, including tank closure, tank

demolition, and monitoring well replacement, rehabilitation, and abandonment.

2.1 TANK FARM 4 LOCATION, FEATURES, AND HISTORY

This section presents abbreviated background information concerning the tanks’ location,
description, and history. A more detailed discussion of the site features and history is presented

in the reports listed in Table 2-1.

NSN is located in the City of Newport, and Towns of Middletown and Portsmouth, Rhode Island,
approximately 25 miles southeast of Providence (Figure 2-1). Tank Farm 4 was constructed in
1942 and 1943 to support the fueling requirements of the Newport-based Atlantic Fleet (TRC,
1994). It covers 90 acres situated in the northern portion of the NSN, in Portsmouth (Figures 2-1
and 2-2), and contained twelve concrete underground storage tanks (USTs) numbered 37 through
48. Each had a capacity of 60,000 barrels (standard petroleum), or approximately 2.52 million
gallons, and stored virgin heavy fuel oil, including No. 6 fuel oil or bunker oil and No. 2 fuel oil
from World War [l until the mid-1970s. Tank Farm 4 was not used for petroleum storage after
this ttime. Tanks 42 and 45 are located in the northern portion of the tank farm, while Tank 48 is

located in the southern portion (Figure 2-3).

Tank Farm 4 is bordered by Defense Highway (also referred to as Burma Road) to the
north/northwest; Norman's Brook to the southwest; residential property to the southeast; and
undeveloped woodlands to the north/northeast. The western edge of the tank farm is bounded by
Defense Highway, the Penn Central Railroad right-of-way, and open recreational area owned by
the Navy. Beyond these properties to the west is Narragansett Bay, located approximately 1,000

feet downgradient of the tank farm.

The site topography generally slopes to the west. Ground elevations at Tank Farm 4 range from
approximately 25 feet above mean low water (MLW) in the western corner of the tank farm to

120 feet above MLW in the eastern corner of the site (TRC, 1992; Federici and Associates, 1996).

0
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TABLE 2-1

SUMMARY OF PREVIOUS INVESTIGATIONS

NSN, NEWPORT, RHODE ISLAND

SUPPLEMENTAL SITE INVESTIGATION REPORT, TANK FARM 4

YEAR DESCRIPTION OF STUDY CONTRACTOR
1983 Initial Assessment Study - Tank Farm 4 | Envirodyne
1992 Phase | Remedial Investigation - Tank | TRC
Farm 4
1994 Closure Plan and Conceptual Design | TRC
Report - Tank Farm 5
1994 Preliminary Closure Assessment | Halliburton NUS
Investigation - Tank Farm 4
1995 Release Characterization Reports - | Halliburton NUS
Tanks 38, 42, 45, and 48
1995 Site Investigations - Tanks 38, 42, 45 | B&R Environmental
and 48
W5298199F 2-2
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2:2 PREVIOUS INVESTIGATIONS

Previous investigations concluded that a supplemental site investigation should be focused on
Tanks 42, 45, and 48. Findings of the 1995 Site Investigations for Tanks 42, 45, and 48 are
presented in the following section.

2.3 TANKS 42, 45, AND 48 SITE INVESTIGATIONS

Tanks 42, 45, and 48 Sls were conducted following the discovery of petroleum-stained soils and

elevated concentrations of TPH in soils at the tanks during the preliminary Closure Assessments

(PCAs) performed in October 1994. The Sl fieldwork was conducted from November 1995 to,

January 1996. For a detailed discussion of the results, refer to the Site Investigation Report,
Tanks 38, 42, 45, and 48, Tank Farm 4 (B&R Environmental, 1996a). The report also
incorporated the results of the PCA field investigations. Based on an evaluation of the data
provided in the Slis for Tanks 42, 45, and 48, petroleum releases, identified as heavy fuel oil and
possibly diesel fuel, are likely to have occurred at the tanks. Results of structural integrity
inspections conducted during closure activities at Tank 42 and Tank Farm 5 indicate that leaks of
fuel o1l from the tanks may have occurred through cracks on the tank floor and possibly from
cracks in the lower portions of tank walls. Petroleum-impacted soils are located at depths

adjacent to each tank and in fill matenals within the tank sockets.

Petroleum-impacted soils at Tank 42 were identified at SB(soil boring)-123 between 36 to 38 feet

below ground surface (bgs) at a concentration of 5,700 mg/kg.

At Tank 45, the boring location, sample depths, and previous TPH concentrations for each boring

are as follows:

1. SB-122 at sample depth 34 - 36 feet bgs at a concentration of 11,000 mg/kg
2. SB-330 at sample depth 38 - 40 feet bgs at a concentration of 23,000 mg/kg
3. SB-225 at sample depth 15 - 17 feet bgs at a concentration of 7,100 mg/kg

At Tank 48, petroleum-impacted soils were identified at SB-119 between 27 to 29 feet bgs at a

concentration of 5,300 mg/kg.

W5298199F 2-6 CTO 143
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Low concentrations of TPH in groundwater samples, collected from monitoring wells installed 1in
fill materials downgradient of the tank sockets, indicates that the unconsolidated overburden
aquifer is not a significant migration pathway for heavy fuel oil compounds released from the
tanks. The fill material within the sockets has a significantly higher hydraulic conductivity than
the surrounding bedrock and thus a higher permeability than the surrounding materials. The
surrounding bedrock may act to limit the horizontal migratton of petroleum and petroleum-
impacted groundwater in the unconsolidated aquifer. Impacted groundwater is present in the
bedrock aquifer at Tank 48; TPH present at a concentration of 440 mg/L is associated with the
migration of petroleum from impacted soils in the bedrock fractures. The extent of impacted

groundwater at this location was not determined.

Air monitoring and soil screening with a photoionization detector (PID) was conducted at each
tank during the site investigations. No VOCs were detected in the ambient air or in surficial soils

at any of the tanks.

The recommended action proposed in the S| Report and approved by RIDEM consisted of a source
control and an interim action. Source control consisted of removing tank contents and tank

cleaning. The interim action consisted of ring drain pumping during tank closure activities.

To determine the effectiveness of groundwater -pumping on soil and groundwater TPH
concentrations at Tanks 42, 45, and 48, the S| Report recommended additional groundwater and
subsurface soil sampling from zones of petroleum-impacted soil exceeding proposed clean-up
standards following completion of the interim action. The need for additional remedial action has
been evaluated based on SSI results and on results of the bioremediation pilot test performed at

Tank 50.

2.4 TANK CLOSURE ACTIVITIES

The ring-drain system was used to- manage the groundwater level at the tanks during closure
activities, a period of approximately 1 to 2 months. During the ring drain pumping, an
undetermined quantity of groundwater contaminated with petroleum was removed from fill
materials within the socket and treated in the on-site water treatment facility. The pumping
action was expected to remove contaminant mass from the fill materials surrounding each tank

lowering petroleum concentrations at the sites.
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Tank 42 closure activities were begun by OHM Remediation Services Corporation (OHM) under
contract to the Navy in 1995 and completed by Foster Wheeler Environmental Corporation
(FWENC), also under contract to the Navy, in 1997. Tank closure of the eleven other tanks,
including Tanks 45 and 48, was conducted in 1996 and 1997 by FWENC. A summary of tank

closure activities at each tank I1s presented below.
Tank 42

Tank 42 contents removal activities (including water, oil, and sludge) were conducted between
November 1994 and March 1995. All liquid phases were pumped from the tank directly into
Tanks 46‘and ‘37. Closure activities were initiated in September 1995, and included excavating
soils from the tank roof and pump chamber, and cutting access ports to the tank. Intenor tank
surface and pump chamber cleaning operations were conducted between November 1995 and
December 1995, using high pressure steam and a diluted water-based industrial degreaser/cleaner
solution. All wastewater generated during the tank cleaning was also pumped to Tanks 46 and
37, inciuding groundwater generated by ring drain pumping operations, and wash water generated
durning tank and equipment cleaning operations. All piping and equipment were dismantled,
decontaminated, and removed from the site. Following tank inspections, the tank and pump
chamber were ballasted with potable water in December 1995. The Tank 42 pump chamber was
not cleaned before OHM demobilized from the site. In 1996 and 1997, FWENC completed Tank
Farm 4 closure activities, including the Tank 42 pump chamber cleaning. Additional information
on closure activities is included in the “Tank 42 Closure Assessment Report, Tank Farm 4", NSN-

Newport, Rhode Island (B&R Environmental, October 1997},

Tank 45

Closure activities for Tank 45 were initiated in June 1996, and included excavating soils from the
tank top and pump chamber, and cutting access ports to the tank. Tank 45 contents removal
activities (including water, oll, and sludge) were conducted during July 1996. The water phase
was pumped from the tank directly into Tank 43 for treatment and discharge to the POTW. When
all water was removed, the oil/sludge layer was pumped to 21,000 gallon above-ground frac tanks
and transferred onto transporters for off-site disposal. Interior tank surface and pump chamber
cleaning operations were conducted between July 1996 and August 1996, using high-pressure

steam and a diluted water-based industrial degreaser/cleaner solution. All wastewater generated

W5298199F 2-8 CTO 143



’

B

during the tank cleaning was also pumped to Tank 43, including groundwater generated by ring
drain pumping operations, and wash water generated during tank and equipment cleaning
operations. All piping and equipment were dismantled, decontaminated, and removgd from the
site. In January 1997, blind flanges were installed on the tank’'s exterior side, within the pump
room. Following tank inspections, the tank and pump chamber were bailasted with potable water
on January 24, 1997. Additional information on closure activities is included in the “(Draft) Tank

45 Closure Assessment Report, Tank Farm 4", NSN-Newport, Rhode Island (FWENC, 1998).
Tank 48

Closure activities for Tank 48 were initiated in June 1996, and included excavating soils from the

tank top and pump chamber, and cutting access ports to the tank. Tank 48 contents removal

-activities (including water, oil, and sludge) were conducted from June 1996 through August 1996.

The water phase was pumped from the tank directly into Tank 43 for treatment and discharge to
the POTW. When all water was removed, the oil/sludge layer was pumped to 21,000 gallon
above-ground frac tanks and transferred onto transporters for off-site disposal. Interior tank
surface and pump chamber cleaning operations were conducted between August 1996 and
September 1996, using high-pressure steam and a diluted water-based industrial degreaser/cleaner
solution. All wastewater generated during the .tank cleaning was also pumped to Tank 43,
including groundwater generated by ring drain pumping operations. All piping and equipment were
dismantled, decontaminated, and removed from the site. In February 1997, blind flanges were
installed at the pipe entrances into the tank, on the tank’s exterior side and within the pump room.
Following tank inspections, the tank and pump-chamber were ballasted with potable water in
February 1997. Additional information on closure activities is included in the “(Draft) Tank 48

Closure Assessment Report, Tank Farm 4”, NSN-Newport, Rhode Island (FWENC, 1999).
2.5 TANK DEMOLITION ACTIVITIES

All tanks 1n Tank Farm 4, including Tanks 42, 45, and 48, were demolished by the Navy's RAC
contractorl, Foster Wheeler Environmental Corporation, from late 1997 through early 1998 as part
of UST closure activities conducted by the Navy under Rhode Island regulations. The tanks were
imploded individually, with the demolition objective being to collapse and separate the tank roof
from the tank walls while maintaining the basic structural integrity of the tank floor and side walls.

A 15-foot layer of sand was placed into the tank to absorb the shock from the collapsing tank roof
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and to avoid formation of void spaces between the tank floor and collapsed roof. The ballast
water was removed from the tanks and pump rooms prior to sand placement. Following tank
demolition, each tank site was backfilled with certified clean fill.

-

2.6 MONITORING WELL INVENTORY

Tank Farm 4 demolition activities involving disturbing and regrading soils located n areas
surrounding the tanks resulted in damaging and destroying several monitoring wells. A monitoring
well inventory was conducted in February 1998 following the completion of tank demolition
activities to determine the condition of monitoring wells located within the Tank Farm 4 site.

Wells that could not be located (and presumed destroyed -during tank closure activities} included
three wells proposed for sampling during the SSis: MW-123 at Tank 42, MW-122 at Tank 45, and
MW-119 at Tank 48. Replacement monitoring wells were installed to collect the groundwater
samples needed to assess the effectiveness of the interim action. In addition, three other welis
were found to be damaged: MW-330 at Tank 45 and MW-424, and MW-425 at Tank 48. Well
rehabilitation was performed to ensure the wells were serviceable for collecting groundwater
samples needed to assess the effectiveness of the interim action. Abandonment of destroyed

wells was performed in accordance with RIDEM regulations.
2.7 TANK 50 PILOT STUDY

Impacted media have been identified at other tanks at Tank Farms 4 and 5, including Tank 50. A
screening evaluation of potential remedial technologies was conducted following the Tank 50 Sl to
screen technologies for effectiveness, implementability, and cost with regard to virgin petroleum-
impacted soils and groundwater. Characterization of soils and groundwater conducted throughout
the Tank Farms 4 and 5 PCAs indicated that the nature of the impacted media at Tank 50 in Tank
Farm 5 s typical of impacted media identified at other tanks. Results of the Tank 50 screening

evaluation are expected to be applicable tank farm-wide, with data review on a tank-by-tank

basis. -

Potential technologies screened in the Tank 50 evaluation included: 1) Institutional Controls, 2)
Excavation with Off-site Disposal or Treatment, 3) Thermally Enhanced Air Sparging, and 4) In-situ
Bioremediation. Based on an evaluation of technologies relative to one another, the Tank 50

Technology Screening Evaluation Report (B&R Environmental, 1996c) recommended that in-situ
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bioremediation be selected as the preferred technology for remediating petroleum-impacted soils,

and that treatability studies be performed to evaluate its effectiveness. FWENC carried out

-bioremediation bench and pilot scale studies at Tank 50 in 1996. The studies indicated _that limited

in-situ bioventing/biosparging is feasible in the vicinity of Tank 50, but that this technology will not
reduce the hydrocarbon concentrations in all areas below 5,000 mg/kg within a reasonable period

of time due to the high concentrations of heavy fuel fractions (FWENC, 1997).
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3.0 GEOLOGY, HYDROGEOLOGY, AND WATER RESOURCES

This section summarizes the regional and site-specific geology, hydrogeology, and water resources
information. A more detailed discussion is presented in the Sl report, (B&R Environmental,

1996a).

The regional geology discussion is based on published reports and data collected during the Si.
Much of this information was also discussed in the Phase | Remedial Investigation {TRC, 1992)
and 1s summarized below. Results of the site-specific geologic, hydrogeologic, and water

resources data collected during investigative tasks associated with the Sl are also reported here.
3.1 REGIONAL GEOLOGY

The following section summarizes the regional bedrock and surficial geology pertinent to this

investigation.

3.1.1 Regional Bedrock Geology

NSN 1s located at the southeastern end of the Narragansett Basin. The rocks of the Narragansett
Basin are non-marine sedimentary rocks of Pennsylvanian age, predominately conglomerates,
sandstones, shales, and anthracite. Many folds and some faults occur throughout the basin, but

the character and amount of the folding and faulting are not clearly known.

The bedrock of the NarragAansett Basin has been divided into five units that include the Rhode
Island Formation, which underlies NSN. The Rhode Island Formation is the most extensive and
thickest of the Pennsylvarmia formations in Rhode Island. The Rhode Island Formation in the
northern portion of the basin is not metamorphosed. However, in the southern portion of the
basin, such as in the vicinity of the NSN, the unit 1s metamorphosed. Rocks are schists of various
grades, phyllites, conglomerates, and feldspathic quartzite. Thin beds of metaanthracite and

anthracite were mined from many areas within the basin.
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3.1.2 R gional Surficial Geology

Overlying the Pennsylvanian rocks of the Narragansett Basin are surficial deposits of Pleistocene
glacial sediments. The unconsolidated glacial maternal ranges from 1 to 150 feet thick, and is
thicker in the valleys and thinner in the uplands. The glacial material consists of a loose till, and
outwash deposits are characterized by sands, sity sands, and gravels. These glacial deposits

were derived from shale, sandstone, conglomerate, and in a few places, coal (TRC, 1992).

3.2 SITE GEOLOGY - SOIL AND BEDROCK CONDITIONS AT TANK FARM 4

The unconsolidated surficial units at Tank Farm 4 were extensively reworked during the facility
development. These surficial units consist of gravely silty sands. The tank sockets were blasted
and excavated into the upper bedrock. The excavated bedrock materials were reused as fill
material during the tanks’ construction. Excavated soills were graded during tank farm

construction to provide camouflage.

The following section describes the site geology based on field data generated during the PCA and

S| studies.

3.2.1 Surficial Deposits

Results of the subsurface investigations indicate that the undisturbed surficial deposits typify
regional surficial deposits. Deposits identified on site include gravely silty-sand {(outwash), and fill
materials. Tank Farm 4 demolition activities involved disturbing and regrading soils located in areas
surrounding the tanks. Following tank demolition, each tank site was backfilled with certified

clean fill.

3.2.2 Bedrock

Bedrock from cores collected from two borings advanced during the Tank 48 SI was identified as
a light-gray phyllite consisting primarily of silica, mica, and chlorite. The rock is similar to bedrock
core collected from Tank 50 at Tank Farm 5, and is assumed to underlie the remainder of Tank

Farm 4.
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The bedrock surface is characterized by a zone of highly altered and fractured rock. Locally, this

zone consists of a silty soil. The competent rock is fractured primarily along bedding planes. Some

clay alteration products and iron-oxide staining are present along bedding planes in several highly
fractured zones. Petroleum product was found in fractures and in fracture zones in the two Sli
bedrock borings at Tank 48.

3.3 HYDROGEOLOGY

The hydrogeology at Tank Farm 4 was evaluated using monitoring wells installed during the PCA

-

and the SI. Because so many wells were damaged, a complete round of groundwater levels could
not be performed during the SSI investigation. Therefore, the groundwater conditions that were
observed during previous investigations will be used in this report as a basis for interpreting data.
A complete description of the hydrogeologic conditions is presented in the S| report, (B&R
Environmental, 1996a). Groundwater elevations were measured in December 1995 and were
used to construct an interpretive water table map (Figure 3-1). The water table map is termed
interpretive because data used to compile the map was collected from wells screened several feet

below the water table.

3.3.1 Interpretive Water Table Map

The relative elevation of each monitoring well was determined by a State of Rhode Island-
registered land surveyor, and the depth of the water table was established using water level
measurements collected in December 1995. An interpretive water table map (Figure 3-1) was
-compiled for Tank Farm 4 from these data. Groundwater flow directions were estimated from this
map. Groundwater generally flows southwest toward Narragansett Bay. These groundwater flow

directions were used to evaluate the data collected during the SSI field investigation.

3.3.2 Hydraulic Conductivity Measurements

The hydraulic conductivity of the fill, overburden, and bedrock units was measured during the S|
conducted at Tank Farm 4, Tank 45 and Tank 48 (B&R Environmental, 1996a). The results of

these tests are presented on Table 3-1. A complete discussion of the field methods and additional

[

" details concerning interpretive methods are presented in the S| report (B&R Environmental,
1996a).
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TABLE 3-1
3 S| HYDRAULIC CONDUCTIVITY RESULTS
R TANKS 45 and 48, TANK FARM 4
g SUPPLEMENTAL SITE INVESTIGATION REPORT
Q NSN, NEWPORT, RHODE ISLAND
Inside Well Screen Stratigraphic Bulk Hydraulic
Tank Well No. Diam. Depth Interval Unit Soil/Rock Conductivity
No. linches) {ft bgs) Classification Description
ft/day cm/sec
45 MWwW-330'" 2 28-38 Fill (socket) gravelly silty SAND, sandy 17.14 6.1E-03
GRAVEL
48 Mw-408"" 2 37-42 Fill {socket) silty sandy GRAVEL, sandy 16.76 5.9E-03
GRAVEL
48 Mw-409 2 17-22 Outwash silty sandy GRAVEL 3.7 1.4E-03
w 48 MW-421 2 11-16 Outwash silty sandy GRAVEL, silty 1.66 5.9E-04
o gravelly SAND
48 MW-422 "2 19-24 Fill {ramp) gravelly silty SAND 7.02 2.5E-03
48 MW-424 2 26-41 Bedrock thinly bedded, gray phyllite 2.95 1.0E-03
48 MwW-425 2 26.5-41.5 Bedrock thinly bedded, gray phyllite, 1.32 4.7€-04
with some highly fractured
zones
Legend:
— ft bgs - feet below ground surface
T—ft/day_ - feet per day
cm/sec - centimeters per second
g m Wells with oscillator
3 y-responses
8 \
\\
\
\




These data indicate that in-situ soils have a hydraulic conductivity between 1.4E-03 and 5.9E-04
centimeters per second (cm/sec), while the fill éurrounding the tanks has a hydraulic conductivity
between 5.9E-03 and 6.1E-03 cm/sec. The hydraulic conductivity of the bedrock was between
1.0E-03 and 4.7E-04 cm/sec (Table 3-1).

3.3.3 Horizontal Hydraulic Gradients

The horizontal hydraulic gradient represents the change in head, measured in feet per horizontal
foot of travel through a medium. Groundwater in an i1sotropic homogeneous aquifer will flow from
areas of higher head to areas of lower head along flow lines that intersect the contour lines at
rnght angles. The horizontal hydraulic gradient or slope was calculated using the December 1995
interpretive water table map. The average horizontal hydraulic gradient at Tank Farm 4 is

approximately 0.06 feet per foot.

The fill material within the socket has a significantly higher hydraulic conductivity, and thus a
higher permeability than the surrounding bedrock. The surrounding bedrock acts as a lower
permeability barrier, limiting the horizontal migration of petroleum. To migrate by advective
forces, the petroleum must rise through the aquifer (due to its lighter specific gravity with respect
to water) until it encounters more permeable in-situ soils or fill material overlying bedrock. At that

point, driven by the groundwater gradient, the petroleum may migrate horizontally.

The ability of the socket to minimize migration of petroleum was noted during previous
investigations conducted at Tank 50, Tank Farm 5. TPH concentrations in soils within the tank
socket were as high as 65,000 mg/kg, while TPH concentrations in soil samples collected from
borings approximately 150 feet hydraulically downgradient of the tank were below detection limits
(B&R Environmental, 1996a). A similar situation exists at Tank Farm 4, and is discussed in

Sections 4.0 through 6.0.

3.4 GROUNDWATER RESOURCES AND POTENTIAL RECEPTORS

The following subsections summarize groundwater resources and identify potential receptors.
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3.4.1 Site Wellhead Protection Status

Tank Farm 4 is not located within a designated wellhead protection area (RIDEM "Rules and

Regulations for Groundwater Quality", Section 18 and Appendix V) (RIDEM, 1993b).

3.4.2 Site Groundwater Classification

The groundwater beneath the tanks at Tank Farm 4 is classified by RIDEM as “GA-Non-
Attainment” (GA-NA). Class GA represents groundwater resources suitable for public or private
drinking water use without treatment. Non-attainment areas (NA) a|:e those areas that have
pollutant concentrations greater than the groundwater quality standards for the applicable
classification. The goal for the non-attainment areas is restoration to the groundwater quality
consistent with the standards of the applicable class. (Groundwater at Tank Farm 4 i1s not
currently used for drinking water purposes; also, the tanks at Tank Farm 4 are not located within a

designated wellhead protection area.)

3.4.3 Potential Receptors

Previous investigations did not identify any private or public potable water supply wells located on
or downgradient of the site. Tank Farm 4 and land hydraulically downgradient of the tank farm to

Narragansett Bay is owned by the federal government (Town of Middletown, 1958).

No known private wells or basements exist that could potentially be affected by the petroleum

release.
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4.0 TANK 42 - SUPPLEMENTAL SITE INVESTIGATION

As recommended in the S| Report (B&R Environmental, 1996a), the SSI was conducted to
determine the effectiveness of ring-drain pumping to reduce petroleum mass in soils and
groundwater at Tank 42 during tank closure activities (“interim action”). Following the interim
action, additional soil and groundwater samples were collected from zones of petroleum-impacted
soil 1dentified during the S| as exceeding proposed clean-up standards. Sample results are
compared to results of analyses conducted during the SI. The SI Report summarizes field
investigation activities conducted previously at Tank 42, during the SI, and during the Preliminary
Closure Assessment (PCA). This section describes field investigation activities conducted at Tank

42 during the SSI, and summarizes the findings of this investigation.
4.1 FIELD INVESTIGATION ACTIVITIES

The SSI field activities at Tank 42 were conducted by TtNUS in June and July 1998. Objectives
at Tank 42 were to: (1) collect a soil sample from a comparable zone where petroleum-impacted
soils exceeding the action level had been sampled in former boring SB-123, prior to completion of
the interim action; (2) complete this new boring (SB-801) as a replacement groundwater
monitoring well for destroyed well MW-123; and (3) install an additional boring/well downgradient
of SB-801 to investigate potential petroleum migration in the unconsolidated overburden. A
description of each field investigation activity is presented in the sections that follow, mclluding:
overburden soil borings, soil sampling, and groundwater monitoring well installation; groundwater
sampling and groundwater level measurements; and field screening and laboratory analysis. A

“summary of SSI soil borings énd monitoring wells that were sampled at Tank 42 during the SSI i1s

presented as Table 4-1.

4.1.1 Soil Borings, Soil Sampling, and Groundwater Monitoring Well Installation

Several wells installed at Tank 42 during previous investigations were damaged and/or buried
during recent tank closure activities. During the SSI field effort at Tank 42, a Rhode Island-
registered surveyor, resurveyed the location of destroyed or buried monitoring wells and/or soil
borings, established the present ground surface elevations, and set a stake at each location with
- the new ground elevations. The new ground surface elevations were used to determine the

sample depth intervals for the new SSI borings. Also as part of the SSI activities at Tank 42, four
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TANK 42 - SUMMARY OF SS! SOIL BORINGS AND MONITORING WELLS
TANK FARM 4

TABLE 4-1

TANK 42 SSI SUMMARY

NSN, NEWPORT, RHODE ISLAND

Soil Borings Ground Depth of Sampled Sampled Purpose Notes
Surface Boring Interval Depth Interval
Elevation (ft, bgs) (ft, bgs) Elevation
July 1998 (ft, MLW)
(ft, MLW)
SB-801 89.84 39.5 37.5 -39.5 50.3 - 52.3 | Determine effectiveness of Advanced 1in socket
intenm action by collecting soil | located 6.6 ft from SB-123;
sample from overburden completed as MW-801
petroleum-impacted zone
observed in PCA SB-123
SB-806 87.79 20.0 14.0 - 16.0 71.4 - 73.8 | Investigate potential petroleum | Located 31.1 ft downgradient
migration in the unconsolidated | of SB-801 outside tank socket;
overburden further completed as MW-806
downgradient of SB-801
M nitoring Ground Groundwater Screen Screen Purpose Notes
Wells Surface Elevation, Length Interval
Elevation July 7, 1998 (ft) Eevation
July 1998 (ft, MLW) (ft, MLW)
(ft, MLW)
MW-801 89 84 64.35 10.0 51.0 - 61.0 | Determine effectiveness of Replacement well for MW-123
intenm action on groundwater (destroyed during tank
quality demolition); sampled 7/8/98
MW-806 87.79 71.79 10.0 71.8 - 81.8 | Investigate potential petroleum | Water level too low for
migration In the unconsoldated | sampling on 7/8/98
overburden further
downgradient of MW-801
Notes:

bgs = below ground surface

ft = feet

MLW = mean low water
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former monitoring wells were properly abandoned in accordance with RIDEM regulations, including
wells MW-123, MW-407, MW-411, and MW-413. A summary of groundwater monitoring well
abandonment activities was presented in the Tank Farm 4 Groundwater Monitoring Well

Abandonment Summary Report (B&R Environmental, 1998).

To meet the objectives of the SSI, two new overburden soil borings were advanced at Tank 42
using drive and wash drilling methods with 4-inch casing. Both borings were completed as
groundwater monitoring wells (MW-801 and MW-806). Wells were constructed of 2-inch inner
diameter, flush joint, threaded Schedule 40 PVC, with 10-foot factory-slotted well screens, and
steel protective casings. All newly installed wells were developed according to standard
protocols. Further details on well construction are presented in the Monitoring Well Construction
Logs, attached as Appendix B. Driling was conducted by a TtNUS subcontractor, Maher

Environmental, with oversight by TtNUS.

MW-801 was installed to collect a soil sample from the interval coinciding with (or in closest
proximity to) the highest TPH concentration as previously observed during the advancement of
former adjacent well MW-123 (petroleum-impacted soils had been observed in MW-123 from
approximately 36 to 38 feet bgs, see Table 4-2), and as a replacement well for previously
destroyed well, MW-123. MW-801 was advanced to 39.5 feet bgs, and the well screen was
installed from 28.8 to 38.8 feet bgs. (The well screen of former well MW-123 had been installed
from 33 to 38 feet bgs, to correspond with the estimated depth of the ring drain.) One soil
sample was collected from MW-801 from 37.5 to 39.5 feet bgs using a split-barrel sampler, and
was sent for laboratory analysis of TPH.

MW-806 was installed downgradient of MW-801, to investigate potential petroleum migration in
the unconsolidated overburden further downgradient of the tank, outside the tank socket.
MW-806 was advanced to 20 feet bgs, and soil samples were collected at 5-foot intervals,
beginning at 4 feet bgs. The soil sample exhibiting the highest flame ionization detector (FID) field
screening reading or other evidence of petroleum impact was to be selected for laboratory analysis
of TPH; if no evidence of petroleum impact was observed, the soil sample from the estimated

water table was to be selected for analysis. Laboratory analysis of TPH was performed on one
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TABLE 4-2

TANK 42 PCA/SI/SSI COMPARISON OF TPH IN SOILS'"
TANK FARM 4 SUPPLEMENTAL SITE INVESTIGATION

NSN, NEWPORT, RHODE ISLAND

MW-123 and SB-801 Additional Boring
Investigation PCA SSI SSi
B ring MW-123 SB-801 SB-806"
Date Advanced November 1994 June 1998 June 1998
Ground Elevation (ft, MLW) 88.9¥ 89.8 87.8
Boring Depth (ft, bgs) 39.0 39.5 20.0
EOB (ft, MLW) 49.9 50.3 67.8
Sample Interval Depth (ft, bgs)
Top 32.0 36.0 37.5 14.0
Bottom 34.0 38.0 39.5 16.0
Sample Interval Elevation (ft, MLW)
Top 56.9 52.9 52.3 73.8
Bottom 54.9 50.9 50.3 71.8
TPH (mg/kg) ] NDL 5,700 4,400 ND
Notes:

bgs = below ground surface
ft = feet

MLW = mean low water
EOB = end of boring

ND = not detected

PCA = Preliminary Closure Assessment

Si = Site Investigation

SSI = Supplemental Site Investigation
“"'No soil samples were collected from the vicinity of the SSI samples during the S phase.
2 SB-801 located 6.6 ft from SB-123.

3 SB-806 located 31.1 ft downgradient of SB-801.
4 Ground elevation prior to tank demolition
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soill sample collected from 14 to 16 feet bgs, the interval immediately above bedrock (altered
bedrock encountered at approximately 16 feet bgs). No evidence of petroleum was observed
while drilling this boring. The well screen for MW-806 was installed from 6 to 16 feet bgs,

immediately above bedrock.

N .

<

Soil descriptions and any observed wvisual or olfactory evidence of the possible presence of

petroleum, and FID screening results were noted on boring logs for each boring/well (Boring Logs

~

are attached as Appendix A).

4.1.2 ] Groundwater Sampling and Groundwater Level Measurements

‘g

Static groundwater level measurements were obtained from Tank Farm 4-wells, including wells at
Tank 42, on July 7, 1998, prior to groundwater sampling activities. Measurements were
conducted using an electronic water level indicator (M-scope) and were measured to the nearest

0.01 foot from the top of each PVC well riser. This information was collected to provide data on

/— —

approximate groundwater flow direction(s) at the site. All newly installed soll borings and
monitoring wells were surveyed for location and elevation by a surveyor registered in the State of
Rhode Island. Depth to groundwater measurements were converted to elevations, as provided in

Table 4-1.

Groundwater sampling of MW-801 was conducted on July 8, 1998 (well MW-806 at Tank 42 was

observed to be nearly dry, and could not be sampled). The static water level in the well was

measured, the well volume calculated, and three well volumes of water were purged by bailing
-with a new, pre-cleaned disposable bailer. Field measurements of pH, temperature, and
conductivity, collected after each well volume, were used to determine water chemistry

stabilization prior to sample collection. Field measurements of dissolved oxygen, turbidity, and

salinity were also recorded for each well volume. Samples, poured directly from the bailer into the
appropriate pre-preserved sample containers, were labeled and stored on ice until delivery to the
analytical laboratory. Groundwater samples were analyzed for VOCs, SVOCs, TPH, and RCRA

metals (total/unfiltered and dissolved/field-filtered).
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4.1.3 Field Screening and Laboratory Analysis

Soil samples, drilling wash water, groundwater samples, and purge water were visually inspected
for the presence of petroleum during SS! activities (sheens, stains, odors, free product). These
observations were recorded on sample log sheets and/or boring logs. In addition, soil samples
were_screened for volatile organics with a FID using the jar headspace technique (see Boring Logs,

|
} Appendix A).

Samples were collected and laboratory analyses performed in accordance with Naval Facilities
Engineering Service Center (NFESC) data quality Level C requirements, as described in the Final
Work Plan (HNUS, 1994) and the Final Work Plan Addendum 4 (B&R Environmental 1996b). EPA-
approved analytical methods were used for all samples that were submitted for laboratory
analysis. Soil and groundwater samples were analyzed for TPH by Method 418.1. Groundwater
samples were also analyzed for VOCs by Method 8260; for SVOCs by Method 8270; and for.
RCRA metals (unfiltered/total and field-filtered/dissolved) by Method 6010. Laboratory analyses
were conducted by Mitkem Corporation of Warwick, Rhode Island. Mitkem is a NFESC-approved
laboratory. Laboratory analytical results are presented in Appendix E. Analytical results were not

validated, but did undergo a minimum level data review by a TtNUS staff chemist.

All environmental samples collected as part of the SSI, including QC samples, were stored and
shipped in accordance with chain-of-custody procedures outlined in the project-specific Quality

Assurance/Quality Control Plan prepared as part of the Work Plan.
-4.2 FINDINGS OF TANK 42 SUPPLEMENTAL SITE INVESTIGATION

A discussion of results for the soil and groundwater sampling conducted at Tank 42 during the SSi
is presented below. As recommended in the SI Report and the Work Plan for this SSI,
groundwater and soil sampling results are also compared to analytical results from corresponding
samples collected during the SI, as applicable. This discussion supplements additional, more
comprehensive sampling and analytical data previously obtained during the PCA and the Si, which

are summarized in the Sl Report (B&R Environmental, 1996a).
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4.2.1 Subsurface Soils

As summarized in Section 4.1.1, during the SSI field effort at Tank 42 two soil samples were
collected from borings SB-801 (soil boring for MW-801) and SB-806 (soil boring for MW-806), and
were analyzed for TPH by Method 418.1. Figures 4-1 and 4-2 show a cross-sectién locus plan
and cross-section A-A’, respectively, to present a depiction of soil sampling in the vicinity of
Tank 42.

SB-801 (replacement well for MW-123) was advanced approximately 6 feet downgradient of
Tank 42, within the tank socket area, to a total depth of 39.5 feet bgs, and encountered the top
of altered bedrock at approximately 39 feet bgs. A petroleum sheen was noted on the drilling
washwater beginning at approximately 17 feet bgs. The soil sample collected from SB-801 for
TPH analysis was collected from a depth interval (37.5 to 39.5 feet bgs) corresponding to a
previously collected TPH-contaminated soil sample from former adjacent well MW-123, as
reported in the Sl report, and as summarized in Table 4-2. A heavy petroleum sheen and oil drops
in washwater were observed at this depth. The sample consisted of ring-drain gravels above
altered schist. The gravels were noted to be heavily impacted by petroleum, as exhibited by visual
observations and elevated FID readings (see Boring Logs, Appendix A). As indicated in Table 4-2,
laboratory analysis of the SSI soil sample from SB-801 (37.5 to 39.5 feet bgs) detected TPH at a
level of 4,400 mg/kg, which is below the pro‘posed clean-up level of 5,000 mg/kg for depths
greater than 15 feet, and is somewhat lower than the previous sample collected from MW-123

(pre-interim action), where TPH was detected at 5,700 mg/kg.

SB-806 was advanced approximately 28 f.eet downgradient of Tank 42 (outside the tank socket
area), and downgradient of SB-801, to a total depth of 20 feet bgs, to investigate potential
migration of petroleum observed in upgradient boring SB-801. The top of altered bedrock was
encountered at approximately 16 feet bgs. No indications of petroleum impact were observed,
based on visual inspection of subsurface soil samples and drilling washwater, and FID jar
headspace readings. One soil sample was collected from SB-806 for TPH analysis, from a depth
interval of 14 to 16 feet bgs, corresponding to the depth immediately above probable top of
bedrock. As indicated in Table 4-2, analytical results indicated TPH was not detected in this

sample.

N
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Summary of Subsurface Soil Resuits

in summary, soils from SB-801, collected from a comparable depth to petroleum-impacted soils
observed in nearby former well MW-123 (pre-interim action), still exhibited petroleum
contamination, although the concentration detected (4,400 mg/kg) was somewhat lower than the
proposed clean-up level of 5,000 mg/kg. Soils from SB-806, advanced downgradient of S$B-801,
did not exhibit petroleum contaminant migration in the unconsolidated overburden further

downgradient of the tank.
Laboratory analytical resuits are presented in Appendix E.

422 Groundwater

As summarized in Section 4.1.2, groundwater samples were collected during the SSI field effort at
Tank 42 from monitoring well MW-801 for analysis of VOCs, SVOCs, RCRA metals, and TPH.
{(MW-806 was nearly dry and samples could not be collected during this sampling event). A minor
sheen was observed on purgewater from MW-801 during groundwater purging activities, however
TPH was not detected (see discussion below). A brief discussion of groundwater analytical resuits
is presented below. All positive groundwater detections are summarized in Table 4-3. Complete

laboratory analytical results for the SSI samples are reported in Appendix E.

Volatile Organic Compounds (VOCs)

Only two VOCs, methyl tert-butyl ether (MTBE) and acetone, were reported in groundwater from
MW-801 (replacement for MW-123), at trace levels of 1 J to 5 ug/L, respectively. No
exceedances of the GA standards were detected. (The data reviewer noted that positive results
for acetone may be biased high or be false positives attributable to blank contamination). Previous
sampling at MW-123 (pre-interim action) resulted in no detectable concentrations of any VOCs;

MTBE was not included in the hst of VOCs analyzed.
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TABLE 4-3 ' o
TANK 42 PCA/SI/SSI COMPARISON OF GROUNDWATER ANALYTICAL RESULTS

g POSITIVE DETECTIONS'" .
P TANK FARM 4 SUPPLEMENTAL SITE INVESTIGATION
g NSN, NEWPORT, RHODE ISLAND
[
-
GA GA MW-123 and MW-801 Additional Well
Groundwater| Preventative
Quality Action
Standard | Limit (PAL)
(GWQS)
Investigation PCA SSI SSI
Well MW-123 MW-801 MW-806
Date Sampled 12/21/94 7/8/98 7/8/98
unfiltered unfiltered filtered unfiltered filtered
ANALYTE:
Volatile Organic Compounds (pg/L)
Acetone ND 5 NA NS NS
i Methyl tert-Butyl Ether 40 20 NA 1J NA NS NS
- Semivolatile Organic Compounds
(LglL)
bis(2-Ethylhexyl)phthalate ‘ ND 2J NA NS NS
Metals (ng/L)
Arsenic 50 25| 33.0 2.58B 9.9B NS NS
Barium 2000 1000 37.9B 17.6 B 41.3B NS NS
Cadmium 5 2.5 ND 1.4B 1.5B NS NS
Chromium 100 50{ 25.8 2.48B 19.1 NS NS
Lead 15 7.5| 16.0 ND ND NS NS
Mercury 2 1 ND ND 0.18 B NS NS
Silver ND 43.5 18.3B NS NS
Bold - exceeds GA GWQS
{talics - exceeds GA PAL
ND - not detected
J - quantitation approximate
* - from dilution analysis
Q B - blank contamination (organics), below CRDL (metals)
o NA - not analyzed
; NS - not sampled; well was dry
w PCA - Preliminary Closure Assessment

Si - Site Investigation
SSI| - Supplemental Site Investigation
) No groundwater samples were collected from the vicinity of the SSI samples during the Sl phase.
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Semi-Volatile Organic C_mpounds (SVOCs)

Only one SVOC, bis(2-ethylhexyl)phthalate (BEHP), was detected in groundwater from MW-801,
at a trace level of 2 J ug/L. No exceedances of the GA standards were detected. Previous

sampling at MW-123 resuited in no detectable concentrations of any SVOCs.

RCRA 8 Metals

de levels of arsenic, barium, cadmium, chromium, mercury, and silver were detected in one or
both (unfiltered and filtered) of the groundwater samples collected from MW-801, as presented in
Table 4-3. No exceedances of the GA standards were detected. During the data review effort, it
was noted that metals results should be “used with caution”, since these results may be biased

high or may be false positives attributable to blank contamination.

Arsenic, chromium, and lead were detected in unfiltered groundwater previously collected from
nearby former well MW-123. The arsenic level exceeded the RIDEM Preventive Action Limit (PAL)
but not the GA Groundwater Quality Standard (GWQS), while the lead level exceeded both the GA
GWQS and PAL. No GA standards were exceeded for chromium. ‘

Total Petroleum Hydrocarbons (TPH)

Although TPH was detected in soil at SB-801 at 4,400 mg/kg, TPH was not detected in the
groundwater sample collected from MW-801. (TPH was not analyzed in groundwater previously
collected from nearby former well MW-123.) This indicates that a strong correlation does not
exist between TPH concentrations in soil and TPH concentrations in groundwater. These
groundwater results support previous investigation results that concluded that groundwater 1s not

a significant migration pathway for petroleum compounds released from the tank.
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5.0 TANK 45 - SUPPLEMENTAL SITE INVESTIGATION

As recommended in the S! Report (B&R Environmental, 1996a), the SSI was conducted to
determine the effectiveness of ring-drain pumping to reduce petroleum mass in soils and
groundwater at Tank 45 during tank closure activities (“interim action”). Following the interim
action, additional soil and groundwater samplies were collected from zones of petroleum-impacted
soil identified during the S! as exceeding proposed clean-up standards. Sample results are
compared to resuits of analyses conducted during the SI. The S| Report summarizes field
investigation activities conducted previously at Tank 45, during the SI, and during the PCA. This
section describes field investigation activities conducted at Tank 45 during the SSI, and

summarizes the findings of this investigation.
5.1 FIELD INVESTIGATION ACTIVITIES

The SSI field activities at Tank 45 were conducted by TtNUS in June and July 1998. Objectives
at Tank 45 were to: (1) collect soil samples from comparable zones where petroleum-impacted
soils exceeding the action level had been sampied in former borings SB-122, SB-330, and SB-335
prior to completion of the interim action; (2) complete one new boring (SB-802) as a replacement
groundwater monitoring well for destroyed well MW-122; and (3) install two additional
borings/wells downgradient of SB-802, to invesﬁgate potential petroleum migration in the
unconsolidated overburden. A description of each field investigation activity is presented in the
sections that follow, including: overburden soil borings, soil sampling, and groundwater monitoring
well installation; groundwater sampling and groundwater level measurements; and field screening
and laboratory analysis. A summary of SSI soil borings and monitoring wells that were sampled at

Tank 45 during the SSIi is presented as Table 5-1.

5.1.1 Soil Borings, Soil Sampling, and Groundwater Monitoring Well Installation

Several wells installed at Tank 45 during previous investigations were damaged and/or buried
during recent tank closure activities. During the SSI field effort at Tank 45, a Rhode Island-
registered surveyor resurveyed the location of destroyed or buried monitoring wells and/or soil
borings, established the present ground surface elevations, and set a stake at each location with
the new ground elevations. The new ground surface elevations were then used to determine the

sample depth intervals for the new SSI borings. Also as part of the SSI| activities at Tank 45, one
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TABLE 5-1

TANK 45 SSI SUMMARY

TANK 45 - SUMMARY OF SSI SOIL BORINGS AND MONITORING WELLS
TANK FARM 4

NSN, NEWPORT, RHODE ISLAND

Soil Borings Ground Depth of Sampled Sampled Purpose Notes
Surface Boring Interval Depth Interval
Elevation (ft, bgs) (ft, bgs) Elevation
July 1998 (ft, MLW)
(ft, MLW)

SB-802 111.01 39.5 36.0 - 38.0 73.0 - 75.0 | Determine effectiveness of interim | Advanced Iin tank socket;
action by collecting soil sample Located 4.8 ft from SB-122;
from overburden petroleum- Completed as MW-801
impacted zone observed in PCA
SB-122

SB-803 110.86 39.0 38.0 - 40.0 70.9 - 72.9 | Determine effectiveness of intenm | Advanced in tank socket;
action by collecting soil sample Located 4.8 ft from SB-330
from overburden petroleum-
impacted zone observed in S| SB-

330

SB-804 110.62 18.0 14.0-160 94.6 - 96.6 | Determine effectiveness of intennm | Advanced In tank socket;
action by collecting soil sample Located 1.5 ft from SB-335
from overburden petroleum-
impacted zone observed in St SB-

335
SB-807 109.73 26.0 14.0 - 16.0 93.7 - 95.7 | Investigate potential petroleum Advanced in construction
240-250 84.7 - 85.7 | migration in the unconsolidated ramp
overburden further downgradient Located 30.0 ft from SB-802;
of SB-802 Completed as MW-807
SB-808 108.84 210 19.0- 21.0 87 4 - 89.8 | Investigate potential petroleum Advanced in construction

migration in the unconsolidated
overburden further downgradient
of SB-807

ramp,
Located 29 9 ft. from SB-
807;

Completed as MW-808




TABLE 5-1

TANK 45 SSI SUMMARY
TANK 45 - SUMMARY OF SSI SOIL BORINGS AND MONITORING WELLS

|

TANK FARM 4
NSN, NEWPORT, RHODE ISLAND
PAGE 2 OF 2
Monitoring Ground Groundwater Screen Screen Purpose Notes
Wells Surface Elevation, Length Interval
Elevation July 7, 1998 (ft) Elevation
July 1998 (ft, MLW) (ft, MLW)
(ft, MILW)
MW-330 110.69 92 26 10.0 72.8 - 82.8 | Determine effectiveness of intennm | Rehabilitated well;
action on groundwater quaity Sampled 7/8/98
MW-802 111 01 92 28 25.0 71.5 - 96.5 | Determine effectiveness of interim | Replacement well for MW-122
- action on groundwater quality (destroyed during tank
demolition);
Sampled 7/8/98
MW-807 109.73 91.40 15.0/10.0- | . 84 7 - 99.7 | Investigate potential petroleum Installed in construction ramp;
25.0 migration in overburden Sampled 7/8/98
groundwater downgradient of
MW-802
MW-808 108.84 89.95 10.0/10.5- 88.3 - 98 3 | Investigate potential petroleum Installed in construction ramp;
205 migration in overburden Sampled 7/8/98
groundwater downgradient of
MW-807
Notes:

bgs = below ground surface

ft = feet

MLW = mean low water




former monitoring well, MW-122, was properly abandoned in accordance with RIDEM regulations.
A summary of groundwater monitoring well abandonment activities was presented in the

Tank Farm 4 Groundwater Monitoring Well Abandonment Summary Report (B&R Environmental,

1998).

To meet the objectives of the SSI, five new overburden soil borings were advanced at Tank 45
using drive and wash drilling methods with 4-inch casing. Three of the five borings were
completed as groundwater monitoring wells (MW-802, MW-807, and MW-808). Two soil borings,
SB-803 and SB-804, were advanced to the required depth for soil sample collection and then
backfilled. Wells were constructed of 2-inch inner diameter, flush joint, threaded Schedule 40
PVC, with factory-slotted well screens, and steel protective casings. All newly installed wells
were developed according to standard protocols. Further detalls on well construction are
presented in the Monitoring Well Construction Logs, attached as Appendix B. Drilling was

conducted by a TtNUS subcontractor, Maher Environmental, with oversight by TtNUS.

MW-802 was installed to collect a soil sample from the interval coinciding with (or in closest
proximity to) the highest TPH concentration as previously observed during the advancement of
former adjacent well MW-122 (petroleum-impacted soils had been observed in MW-122 from
approximately 34 to 36 feet bgs, see Table 5-2) and as a replacement well for previously
destroyed well, MW-122. MW-802 was advanced to 39.5 feet bgs, and the weli screen was
installed from 14.5 to 39.5 feet bgs. (The well screen of former well MW-122 had been installed
from 34 to 39 feet bgs.) One soil sample was collected for TPH analysis from MW-802, from 36

to 38 feet bgs, using a split-barrel sampler.

Soil borings SB-803 and SB-804 were advanced to collect soil samples from the interval coinciding
with (or in closest proximity to) the highest TPH concentration as previously observed during the
advancement of adjacent borings SB-330 and SB-335 (petroleum-impacted soils had been
observed in SB-330 from approximately 38 to 40 feet bgs and in SB-335 from 15 to 17 feet bgs,
see Table 5-2). SB-803 was advanced to 39 feet bgs prior to backfilling; one soil sampie collected
from 38 to 40 feet bgs using a split-barrel sampler was sent for laboratory analysis of TPH.
SB-804 was advanced to 18 feet bgs prior to backfilling; one soil sample for TPH analysis was

collected from 14 to 16 feet bgs.
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TABLE 5-2
TANK 45 PCA/SI/SSI COMPARISON OF TPH IN SOILS
TANK FARM 4 SUPPLEMENTAL SITE INVESTIGATION

NSN, NEWPORT, RHODE ISLAND

S§$B-122 and SB-802

SB-330 and SB-803

SB-335 and SB-804

Additional Borings

Investigation PCA SSi Si SSl Sl SSi SSl| SSl
Boring SB-122 SB-802'" SB-330 SB-803%? ] $B-335 SB-804% SB-807% SB-808"
Date Advanced November 1994 June 1998 December 1995 June 1998 December 1995 June 1998 ._lune 1998 June 1998
Ground Elevation (ft, MLW) 111.39@ 111.0 110.8® 110.9 111.1@ 1106 109.7 108.8
Boring Depth (ft, bgs) 40.0 395 39.5 39.0 398 18.0 26.0 210
EOB (ft, MLW) 713 715 71.3 71.9 71.3 92 6 83.7 87.8
Sample Interval Depth (ft, bgs)
Top 32.0 340 36.0 30.0 38.0 38.0 13.0 15.0 14.0 14.0 24.0 19.0
Bottom 340 36.0 380 32.0 395 40.0 15.0 17.0 16.0 16 0 250 210
Sample Interval Elevation (ft, MLW) '
Top 79.3 77.3 75.0 80.8 72.8 72.9 98.1 96.1 96.6 95.7 85.7 89.8
Bottom 77.3 75.3 73.0 78.8 71.3 709 96.1 94.1 94.6 93.7 84.7 87.8
TPH {mg/kg)

1,200 11,000 17,000 { 1,400 23,000 1,700 ND 7,100 5,700 | 17,000 | 21,000 3,700

Notes.

bgs = below ground surface
ft = feet

MLW = mean low water
EOB = end of boring

ND = not detected

PCA = Prelimmary Closure Assessment

Sl = Site Investigation

SSI = Supplemental Site Investigation
1 SB-802 located 4.8 ft from SB-119.
12 SB-803 located 4 8 ft from SB-330.
¥ SB-804 located 1.5 ft from SB-335.

4 SB-807 located 30.0 ft downgradient of SB-802.
% SB-808 located 29 9 ft downgradient of SB-807.

8 Ground elevation prior to tank demolition.




MW-807 and MW-808 were installed downgradient of MW-802 to investigate potential petroleum

migration in the unconsolidated overburden further downgradient of the tank, outside the tank
socket. MW-807 and MW-808 were advanced to 26 and 21 feet bgs, respectively, and soil
samples were collected at 5-foot intervals, beginning at 4 feet bgs. The soil sample exhibiting the
highest FID field screening reading or other evidence of petroleum impact was to be selected for
laboratory analysis of TPH; if no evidence of petroleum impact was observed, the soil sample from
the estimated water table was to be selected for analysis. In MW-807, laboratory analysis of TPH
was performed on two soil samples collected from 14 to 16 feet bgs and from 24 to 25 feet bgs,
where evidence of petroleum impact was observed during drilling and sampling activities (see
Boring Logs, Appendix A). The well screen for MW-807 was installed from 10 to 25 feet bgs. In
MW-808, laboratory analysis of TPH was performed on a soil sample collected from 19 to 21 feet
bgs, where evidence of petroleum impact was observed (see Boring Logs, Appendix A). The well

screen for MW-808 was installed from 10.5 to 20.5 feet bgs.

As noted previously, soil descriptions and any observed visual or oifactory evidence of the possible
presence of petroleum {as well as FID screening results) were noted on boring logs for each

boring/well (see Boring Logs, Appendix A).

5.1.2 Groundwater Sampling and Groundwater Level Measurements

Static groundwater level measurements were obtained from Tank Farm 4 wells, including wells at
Tank 45, on July 7, 1998, prior to groundwater sampling activities. Measurements were
conducted using an electronic water level indicator (M-scope} and were measured to the nearest
0.01 foot from the top of each PVC well nser. This information was collected to provide data on
approximate groundwater flow direction(s) at the site. * All newly installed soil borngs and
monitoring wells were surveyed for location and elevation by a surveyor registered in the State of

Rhode Island. Depth to groundwater measurements were converted to elevations, as provided in

Table 5-1.

Groundwater sampling of four wells at Tank 45 was conducted on July 8, 1998, including
MW-330, and newly instalied wells MW-802, MW-807, and MW-808. The static water level in
the well was measured, the well volume calculated, and three to five well volumes of water were
purged by bailing with a new, pre-cleaned disposable bailer. Field measurements of pH,

temperature, and conductivity, collected after each well volume, were used to determine water
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chemistry stabilization prior to sample coilection. Field measurements of dissolved oxygen,
turbidity, and salinity were also recorded for each well volume. Samples, poured directly from the
bailer into the appropriate pre-preserved sample containers, were labeled, and stored on ice until
delivery to the analytical laboratory. Groundwater samples were analyzed for VOCs, SVOCs, TPH,

and RCRA metals (total/unfiltered and dissolved/field-filtered).

5.1.3 Field Screening and Laboratory Analysis

Soil samples, drilling wash water, groundwater samples, and purge water were visually inspected
for the presence of petroleum during SSI activities (sheens, stains, odors, free product). These
observations were recorded on sample log sheets and/or boring logs. In addition, soil samples
were screened for volatile organics with a FID using the jar headspace technique (see Boring Logs,

Appendix A).

Samples were collected and laboratory analyses performed in accordance with NFESC data quality
Level C requirements, as described in the Final Work Plan (HNUS, 1994) and the Final Work Plan
Addendum 4 (B&R Environmental, 1996b). EPA-approved analytical methods were used for all
samples that were submitted for laboratory analysis. Soil and groundwater samples were
analyzed for TPH by Method 418.1. Groundwater samples were also analyzed for VOCs by
Method 8260; for SVOCs by Method 8270; and for RCRA metals (unfiltered/total and field-
filtered/dissolved) by Method 6010. Laboratory analyses were conducted by Mitkem Corporation
of Warwick, Rhode Island. Mitkem i1s a NFESC-approved laboratory. Laboratory analytical resuits
are presented in Appendix E. Analytical results were not validated, but did undergo a minimum

level data review by a TtNUS staff chemist.
All environmental samples collected as part of the SSI, including QC samples, were stored and

shipped in accordance with chain-of-custody procedures outlined in the project-specific Quality

Assurance/Quality Control Plan prepared as part of the Work Plan.
5.2 FINDINGS OF TANK 45 SUPPLEMENTAL SITE INVESTIGATION
A discussion of results for the soil and groundwater sampling conducted at Tank 45 during the SSI

is presented below. As recommended in the S| Report and the Work Plan for this SSI,

groundwater and soil sampling results are also compared to analytical results from corresponding
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samples collected during the Sl, as applicable. This discussion supplements additional, more
comprehensive sampling and analytical data previously obtained during the PCA and the Sl, which

1Is summarized in the SI Report (B&R Environmental, 1996a).

5.2.1 Subsurface Soils

As summarized in Section 5.1.1, during the SSI field effort at Tank 45, six soil samples from five
soil borings were collected and analyzed for TPH by Method 418.1. One soil TPH sample was
collected from each of the borings SB-802 (soil boring for MW-802), SB-803, SB-804, and SB-808
(soil boring for MW-808), and two soil samples were collected for TPH analysis from SB-807 (soil
boring for MW-807), as detailed below. Figures 5-1, 5-2, and 5-3 show a cross-section locus plan
and cross-sections A-A’ and B-B’, respectively, to present a depiction of soil sampling in the

vicinity of Tank 45.

SB-802 (replacement well for MW-122) was advanced approximately 3 feet downgradient of Tank
45, within the tank socket area, to a total depth of 39.5 feet bgs, where the possible top of ring-
drain piping was encountered. A petroleum sheen was noted on the drilling washwater beginning
at approximately 23 feet bgs. An oil layer was observed in washwater from 24 feet bgs to the
end of the boring. The first attempt to collect a subsurface soil sample, from 34 to 36 feet bgs,
resulted in insufficient recovery of soils, but did indicate evidence of petroleum impact. The soii
sample collected from SB-802 for TPH analysis was collected from a depth interval (36 to 38 feet
bgs) approximately corresponding to a previously collected TPH-contaminated soil sample from
former adjacent well MW-122, as reported in the Si report, and summanzed in Tabie 5-2. The
sample consisted of ring-drain gravels in fine to coarse sand. The gravels were noted to be heavily
impacted by petroleum, as exhibited by visual observations and elevated FID readings (see Boring
Logs, Appendix A). The sands were noted as heavily stained with petroleum. As indicated in
Table 5-2, laboratory analysis of duplicate soil samples collected from SB-802 (36 to 38 feet bgs)
detected TPH at a maximum level of 17,000 mg/kg, significantly higher than the proposed
clean-up level of 5,000 mg/kg for depths greater than 15 feet, and comparable to the level
detected in the corresponding previous (pre-interim action) soil sample collected from nearby

former well MW-122, where TPH was detected at 11,000 mg/kg from 34 to 36 feet bgs.

SB-803 was advanced approximately 2 feet from Tank 45 (within the tank socket) to a total depth

of 39 feet bgs, in order to collect a soil sample from the interval coinciding with (or 1in closest
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proximity to) the highest TPH concentration previously observed during the advancement of
adjacent boring SB-330. A moderate to heavy petroleum sheen was noted in washwater
beginning at 22 to 24 feet bgs. A heavy sheen and free product were observed in washwater
from 32 feet bgs to the end of the boring. One soil sample was collected for TPH analysis from a
de'pth interval of 38 to 40 feet bgs, which corresponds to a previously collected TPH-contaminated
soil sample from former adjacent boring SB-330, as reported in the Sl report, and summarized in
Table 5-2. The sample consisted of rounded gravels in fine to coarse sand. Petroleum was
observed to be saturating the sample and coating the associated drilling tools. As indicated in
Table 5-2, laboratory analysis of this sample indicated TPH at a level of 1,700 mg/kg, which is
below the proposed clean-up level of 5,000 mg/kg for depths greater than 15 feet, and is an order
of magnitude lower than the previous sample collected from SB-330 (pre-interim action), where

TPH was detected at 23,000 mg/kg, exceeding the proposed clean-up level.

SB-804 was advanced approximately 10 feet from Tank 45, to a total depth of 18 feet bgs, In
order to collect a soil sample from the interval coinciding with (or in closest proximity to) the
highest TPH concentration as previously observed during the advancement of adjacent boring
SB-335. A light petroleum sheen was noted in washwater beginning at 14 feet bgs. The first soil
sample was collected from 14 to 16 feet bgs for TPH analysis, corresponding to a previously
collected TPH-contaminated soil sample from former adjacent boring SB-335, as reported in the Si
report, and summarized in Table 5-2. The sample consisted of fine to coarse sand and angular
fine to coarse phyllite gravel. Petroleum was observed to be saturating the bottom 3 inches of the
sampie, and the remaining portion of the sample was petroleum-stained. As indicated In
Table 5-2, laboratory analysis of this sample indicated TPH at a level of 5,700 mg/kg, exceeding
the proposed clean-up level of 5,000 mg/kg for depths greater than 15 feet. In the sample
previously collected from corresponding boring SB-335 (pre-intennm action}, TPH was detected at

7,100 mg/kg, also exceeding the proposed clean-up level.

MW-807 was advanced approximately 26 feet downgradient of Tank 45, (outside the tank socket
area, and downgradient of SB-802), to a total depth of 26 feet bgs, to investigate potental
migration of petroleum observed in upgradient boring SB-802. The top of altered bedrock was
encountered at approximately 25 feet bgs. A petroleum sheen and a small quantity of oil were
noted on washwater beginning at 13.5 to 14.0 feet bgs. One of two soil samples collected from
MW-807 for TPH analysis was from a depth interval of 14 to 16 feet bgs, and consisted of silty,

sandy gravel. Petroleum was observed coating the gravels and was noted along fracture planes of
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the phyllite gravel. Petroleum staining was noted in the top 8 inches of the sample. A second soil
sample was collected from MW-807 for TPH analysis from a depth of 24 to 25 feet bgs. (The
sample had been advanced to 26 feet bgs, however, the lower portion of the soil sample was
interpreted to be the top of altered bedrock and was not sent for laboratory analysis. Petroleum
was also observed inside fracture and bedding planes of the phyllite bedrock.) As indicated in
Table 5-2, analytical results indicated TPH was detected in this downgradient location in both
samples (14 to 16 feet bgs and 24 to 25 feet bgs) at elevated levels (17,000 mg/kg and 21,000

mg/kg, respectively), both exceeding the proposed clean-up level.

MW-808 was advanced approximately 48 feet downgradient of Tank 45, (outside the tank socket
area, and downgradient of SB-802), to a total depth of 21 feet bgs, to investigate potential
migration of petroleum observed in upgradient borings SB-802 and SB-807. The top of altered
bedrock was encountered at approximately 20.6 feet bgs. A light petroleum sheen was noted on
washwater beginning at 18.5 to 19.0 feet bgs. The soil sample collected for TPH analysis was
from a depth interval of 19 to 21 feet bgs, and consisted of silty, sandy gravel above altered
degraded phyllite bedrock. Petroleum was observed coating the soils and was noted along
fracture planes of the phyllite bedrock. Petroleum staining was noted in the bottom 0.75 feet of
the sample. As indicated in Table 5-2, anaiytical results indicated TPH was detected in this
downgradient location at a level of 3,700 mg/kg (at 19 to 21 feet bgs), which is lower than the

proposed clean-up level of 5,000 mg/kg for depths greater than 15 feet.

Summary of Subsurface Soil Results

In summary, sotls from MW-802 and SB-804, which were collected from a comparable depth to
petroleum-contaminated soils observed in nearby former (pre-interim action) well/boring MW-122
and SB-335, respectively, still exhibited indications of petroleum contamination. TPH
concentrations exceeded the proposed clean-up levei of 5,000 mg/kg, indicating no significant

decrease in TPH levels in these areas following implementation of the interim action pumping.

Soil from MW-807, located downgradient of MW-802, also exhibited petroleum contamination at
elevated levels (17,000 mg/kg and 21,000 mg/kg), higher than levels detected at MW-802 and
well above the proposed clean-up level of 5,000 mg/kg. However, at MW-808 (located
downgradient of MW-802 and MW-807, the furthest downgradient boring at Tank 45) the level of
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TPH contamination detected (3,700 mg/kg) in the unconsolidated overburden is lower than the

proposed clean-up level for this depth.

Also, soil from SB-803 exhibited a significant decrease in TPH contamination (1,700 mg/kg, below
the proposed clean-up level) from the level of TPH detected in the corresponding pre-interim action

boring SB-330, where TPH had been detected in this zone at 23,000 mg/kg.

Laboratory analytical results are presented in Appendix E.

5.2.2 Groundwater

As summarized in Section 5.1.2, groundwater samples were collected from three newly installed
monitoring wells, MW-802, MW-807, and MW-808, and from one previously existing well,
MW-330. All samples were analyzed for VOCs, SVOCs, RCRA metals, and TPH. During
groundwater purging activities, varying degrees of evidence of petroleum impact (sheen and/or oil
droplets) were observed on purgewater from three of the four wells; groundwater from MW-808
had no visible evidence of petroleum. However, only very low levels of TPH were detected in only
two wells, MW-330 and MW-802, as discussed below. A brief discussion of groundwater
analytical results is presented below. All positive groundwater detections are summarized in

Table 5-3. Complete laboratory analytical results are reported in Appendix E.

Volatile Organic Compounds (VOCs)

Only trace levels (from 1J to 8 ug/L) of from two to five VOCs were reborted in the groundwater
samples collected from all four monitoring wells sampled at Tank 45. The VOCs reported in
unvalidated laboratory results include: 1,3,5-trimethylbenzene; acetone; carbon disulfide; methyl
tert-butyl ether; n-butylbenzene; and naphthalene. No exceedances of the GA standards were
detected. (The data reviewer not-ed that positive results for acetone, carbon disulfide, and

naphthalene may be biased high or be false positives attributabie to blank contamination.)

Previous sampling at MW-122 (pre-interim action; replaced by MW-802) resuited in no detectable
concentrations of any VOCs. Two VOCs, 1,3,5-trimethylbenzene and MTBE, were not included in
the list of VOCs analyzed. Furthermore, samples previously collected from MW-330 during the SI,

{pre-interim action) were not analyzed for VOCs.
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TABLE 5-3
TANK 45 PCA/SI/SSI COMPARISON OF GROUNDWATER ANALYTICAL RESULTS POSITIVE DETECTIONS
TANK FARM 4 SUPPLEMENTAL SITE INVESTIGATION
NSN, NEWPORT, RHODE ISLAND

GA GA MW-803 and MW-330 MW-122 and MW-802 Additional Wells
Groundwater | Preventative

Quality Action

Standard | Limit (PAL)

{GWQS)
Investigation Sl Ss! PCA SSi SS| SSi
Well MW-803 MW-330 MW-122 MW-802 MW-807 MW-808
Date Sampled 10/5/95 7/8/98 12/1/94 7/8/98 7/8/98 7/8/98

Unfiltered Unfiltered Filtered Unfiltered Unfiltered Filtered Unfiltered Filtered Unfiltered Filtered

ANALYTE:
Volatile Organic Compounds (ug/L)
1,3,5-Trimethylbenzene ND NA ND 1J NA ND NA ND NA
Acetone NA 4J NA ND 6 NA 4J NA 5 NA
Carbon Disulfide : NA ND NA ND ND NA 1J NA 14 NA
Methyl tert-Butyl Ether 40 20 NA 2J NA NA 24 NA 24 NA 34 NA
n-Butylbenzene NA ND NA ND 2J NA ND NA ND NA
Naphthalene 20 10 NA ND NA ND 8 NA ND NA ND NA
Semivolatile Organic Compounds {ug/L}) NA
2-Methylnaphthalene ND NA ND 9J NA ND NA ND NA
Acenaphthene . - NA ND NA ND 1J NA ND NA ND NA
Anthracene NA ND NA ND 1J NA ND NA ND NA
bis{2-Ethylhexyl)phthalate NA ND NA ND ND NA 2J NA ND NA
Dibenzofuran NA ND NA ND 1J NA ND NA ND NA
Fluorene NA ND NA 16 J 3J NA ND NA 1J NA
Naphthalene 20 10 NA ND NA ND 74 NA ND NA ND NA
Phenanthrene NA ND NA 15 J 74 NA ND NA ND NA
Pyrene NA ND NA 15 J 1J NA ND NA ND NA
Metals (ug/L)
Arsenic 50 25 NA ND ND 656 10.6 ND ND ND 288B ND
Barium 2000 1000 NA 1088 B 1630 98.6 B 16.4 B 13.3B 788 16 B 9.48B
Cadmium 5 25 NA 198 228B ND 2.48B 258B 1.88B 1.1 B 248 ND
Chromium 100 50 NA 0.75 B 1 3ND 406 32.3 ND 1.78B ND 188 ND
Lead 15 7.5 NA ND ND 722 18.7 * ND ND ND ND ND
Mercury 2 1 NA 0.36 ND 0.562 ND| 0.11 B 018 0.11 8B 018 ND
Silver NA 7.78B 7.08 290 8.9B 7.78B 103 B 758 17.1 B 9.78B




TABLE 5-3 ! '
TANK 45 PCA/SI/SSI COMPARISON OF GROUNDWATER ANALYTICAL RESULTS POSITIVE DETECTIONS '
TANK FARM 4 SUPPLEMENTAL SITE INVESTIGATION

NSN, NEWPORT, RHODE ISLAND

PAGE 2 of 2
GA GA MW-803 and MW-330 MW-122 and MW-802 Additional Wells
Groundwater|Preventative

Quality Action

Standard Limit (PAL)

(GWQS)
Investigation Sl SSI PCA SSI SSi SSI
Well MW-803 MW-330 MW-122 MW-802 Mw-807 MWwW-808
Date Sampled 10/5/95 7/8/98 12/1/94 7/8/98 7/8/98 7/8/98

B Unfiltered Unfiltered Filtered Unfiltered Unfiltered Filtered Unfiltered Filtered Unfiltered Filtered

Total Petroleum Hydrocarbons (TPH) (mg/L)
TPH | | 6.3 18 NA NA[ 3.6 NA ND NA ND NA

Bold - exceeds GA GWQS

Italics - exceeds GA PAL

ND - not detected

J - quantitation approximate

* - from dilution analysis

B - blank contamination {organics), below CRDL (metals)
NA - not analyzed

PCA - Preliminary Closure Assessment

Sl - Site Investigation

SSI - Supplemental Site Investigation



Semi-Volatile Organic Compounds (SVOCs)

, Only trace levels (1J to 9J ug/L) of from one to eight SVOCs were detected in the groundwater
sample from three of the four monitoring wells sampled at Tank Farm 45. The SVOCs detected
included naphthalene (also reported in the VOC fraction), 2-methylnaphthalene, acenaphthene,
anthracene, dibenzofuran, fluorene, phenanthrene, and pyrene. No exceedances of the GA

standards were detected. No SVOCs were detected in the sampile from MW-330.

Previous sampling at MW-122 (pre-interim action; replaced by MW-802) resulted in slightly higher
levels of three of these SVOCs. No SVOCs were reported at concentrations exceeding the GA
standards. Furthermore, groundwater samples collected previously from MW-330 (pre-interim

action) were not analyzed for SVOCs.

RCRA 8 Metals

Metals were reported in filtered and unfiltered groundwater samples collected from the four wells
at Tank 45 as listed in Table 5-3. All metals were reported at levels below the GA standards,
except for lead in the unfiltered sample from MW-802 (18.7 ug/L). The sample log sheet for this
well (Appendix D) indicates high turbidity was observed in the groundwater prior to sampling.
Therefore, the elevated lead concentration observed in this unfiltered sample (total metals
analysis) can be attributed to lead associated with the high turbidity observation in this sample.
The high turbidity level observed in this sample 1s not considered representative of groundwater

quality in this location.

During the data review effort, it was noted that results for the metals barium, cadmium, silver,
mercury, arsenic, and chromium should be “used with caution” since these results may be biased

high or may be false positives attributable to blank contamination.

The unfiltered groundwater sample previously collected from former well MW-122 (replaced by
MW-802) contained arsenic, chromium, and lead at levels exceeding the GA standards. Barium,
mercury, and silver were also previously reported in MW-122, at levels below the GA standards.

Barium concentrations were detected below the GA GWQS but above the GA PAL.
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Groundwater samples previously collected from MW-330 during the Sl (pre-interim action) were

not analyzed for metals.

Total Petroleum Hydrocarbons (TPH)

Trace levels of TPH were reported in groundwater from two wells at Tank 45: existing well
MW-330 (1.8 mg/L) and replacement well MW-802 (3.6 mg/L). TPH had been detected at a
somewhat higher levels (6.3 mg/L) and 9.3 mg/L) in the previous samples collected from MW-330
and MW-331 during the Sl (pre-interim action). TPH was not analyzed in groundwater previously
collected from former well MW-122 (replaced by MW-802). TPH was not detected in wells
downgradient from MW-802 (in MW-807 and MW-808).

Tables 5-2 and 5-3 include soil and groundwater positive detections, respectively, including TPH
analyses during these investigations. As evidenced by this data, a strong correlation does not
exist between TPH concentrations in soil and TPH concentrations in groundwater. These
groundwater results support previous investigation results, which concluded that groundwater 1s

not a significant migration pathway for petroleum compounds released from the tank.
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6.0 TANK 48 - SUPPLEMENTAL SITE INVESTIGATION

As recommended in the SI Report (B&R Environmental, 1996a), the SSI was conducted to
determine the effectiveness of ring-drain pumping to reduce petroleum mass in soils and
groundwater at Tank 48 during tank closure activities (“interim action”). Following the interim
action, additional soil and groundwater samples were collected from zones of petroleum-impacted
soll identified during the Sl as exceeding proposed clean-up standards. Sample results are
compared to results of analyses conducted during the SI. The SI Report summarizes field
investigation activities conducted previously at Tank 48, during the Sl, and during the PCA. This
section describes field investigation activities conducted at Tank 48 during the SSI, and

summarizes the findings of this investigation.
6.1 FIELD INVESTIGATION ACTIVITIES

The SSI field activities at Tank 48 were conducted by TtNUS in June and July 1998. Objectives
at Tank 48 were to: (1) collect a soil sample from a comparable zone where petroleum-impacted
soils exceeding the action level had been sampled in former boring SB-119, prior to completion of
the intenm action; (2) complete this new boring (SB-805) as a replacement groundwater
monitoring well for destroyed well MW-119; and (3) install an additional boring/well downgradient
of SB-805, to investigate potential petroleum migration in the unconsolidated overburden. A
description of each field investigation activity is presented in the sections that follow, including:
overburden soil borings, soil sampling, and groundwater monitoring well installation; groundwater
samphng and groundwater level measurements; and field screening and laboratory analysis. A

summary of SSI soil borings and monitoring wells that were sampled at Tank 48 during the SSI is

presented as Table 6-1.

6.1.1 Soil Borings, Soil Sampling, and Groundwater Monitoring Well Installation

Several wells installed at Tank 48 during previous investigations were damaged and/or buried
during recent tank closure activities. During the SSi field effort at Tank 48, a Rhode Island-
registered surveyor resurveyed the location of destroyed or buried monitoring wells and/or soil
borings, established the present ground surface elevations, and set a stake at each location with
the new ground elevations. The new ground surface elevations were used to determine the

sample depth intervals for the new SSI borings. Also as part of the SSI activities at Tank 48, four
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TABLE 6-1

E TANK 48 SSI SUMMARY
§ TANK 48 - SUMMARY OF SSI SOIL BORINGS AND MONITORING WELLS
© TANK FARM 4
m NSN, NEWPORT, RHODE ISLAND
Soil Borings Ground Depth of Sampled Sampled Purpose Notes
Surface Boring Interval Depth Interval
Elevation (ft, bgs) (ft, bgs) Elevation
July 1998 (ft, MLW)
(ft, MLW)
SB-805 64.20 38.0 33.0-35.0 29.2 - 31.2 | Collect soil sample from overburden Advanced in tank socket;
petroleum-impacted zone observed in | Located 5.2 ft from SB-119,
SI SB-119 Completed as MW-805
SB-809 59.02 21.3 15.0-17.0 42.0 - 44.0 | Investigate potential petroleum Advanced in tank socket;
migration in the unconsolidated Located 72.2 ft from SB-809;
overburden further downgradient of Completed as MW-809
SB-805
@
™ Monitoring Ground Groundwater Screen Screen Purpose Notes
Wells Surface Elevation, Length Interval
Elevation July 7, 1998 (ft) Elevation
July 1998 {ft, MLW) (ft, MLW)
(ft, MLW)
MW-805 64.20 50.33 30.0 25.4 - 565.4 | Determine effectiveness of interim Replacement well for MW-122
action on groundwater quahty (destroyed during tank
demolition); Sampléd 7/9/98
MW-809 59.02 49.52 10.0 39.0 - 49.0 | Investigate potential petroleum Overburden well;
migration in overburden groundwater | Sampled 7/9/98
downgradient of MW-805
MW-424 59.54 50.10 15.0 18.4 - 33.4 | Determine effectiveness of interim S| Bedrock well;
action on groundwater quality Rehabilitated well;
Sampled 7/9/98
MWwW-425 59.93 49.88 15.0 18.2 - 33.2 | Determine effectiveness of interim S| Bedrock well; Rehabilitated
action on groundwater quality well; Sampled 7/9/98
Notes:
O bgs = below ground surface
3 ft = feet
s MLW = mean low water
w
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former monitoring wells were properly abandoned in accordance with RIDEM regulations, including
wells MW-119, MW-401, MW-404, and MW-412; two damaged monitoring wells were repaired
{(MW-408 and MW-422}. A summary of groundwater monitoring well abandonment activities was
presented In the Tank Farm 4 Groundwater Monitoring Well Abandonment Summary Report (B&R

Environmental, 1998).

To m>eet the objectives of the SSI, two new overburden soil borings were advanced at Tank 48
using drive and wash drilling methods with 4-inch casing. Both borings were completed as
groundwater monitoring wells (MW-805 and MW-809). Wells were constructed of 2-inch inner
diameter, flush joint, threaded Schedule 40 PVC, with factory-slotted well screens, and steel
protective casings. All newly installed wells were developed according to standard protocols.
Further details on well construction are presented in the Monitoring Well Construction Logs,
attached as Appendix B. Drilling was conducted by a TtNUS subcontractor, Maher Environmental,

with oversight by TtNUS.

MW-805 was installed to collect a soil sample from the interval coinciding with {or in closest
proximity to) the highest TPH concentration as previously observed during the advancement of
former adjacent well MW-119 (the highest TPH concentration observed in soils at MW-119 were
from 27 to 29 feet bgs, see Table 6-2), and as a replacement well for previously destroyed well
MW-119. MW-805 was advanced to 39 feet bgs, and the well screen was installed from 8.8 to
38.8 feet bgs and as a replacement well for a previously destroyed well, MW-119. (The well
screen of former well MW-119 had been installed from 33.5 to 38.5.) One soil sample collected
from MW-805 (from 33 to 35 feet bgs) was sent for laboratory analysis of TPH.
MW-809 was installed downgradient of MW-805 to investigate potential petroleum migration in
the unconsolidated overburden further downgradient of the tank, outside the tank socket MW-809
was advanced to 21.3 feet bgs, and soil samples were collected at 5-foot intervals, beginning at 5
feet bgs. The soil sample exhibiting the highest FID field screening reading or other evidence of
petroleum impact was to be selected for laboratory analysis of TPH; if no evidence of petroleum
impact was to be observed, the soil sample from the estimated water table was to be selected for
analysis. Laboratory analysis of TPH was performed on one soil sample collected from 15 to 17
feet bgs (the deepest sample of overburden matenal collected from this boring). No evidence of
- petroleum was observed while drilling this boring. The well screen for MW-809 was installed from

10 to 20 feet bgs.
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TABLE 6-2
TANK 48 PCA/SI/SSI COMPARISON OF TPH IN SOILS'"
TANK FARM 4 SUPPLEMENTAL SITE INVESTIGATION
NSN, NEWPORT, RHODE ISLAND

SB-119 and SB-805 Additional Boring
Investigation PCA SSI SSi
Boring SB-119 SB-805% SB-809®
Date Advanced November 1998 June 1998 June 1998
Ground Elevation (ft, MLW) 62.9% 64.2 59.0
Boring Depth (ft, bgs) 39.7 39.0 21.3
EOB (ft, MLW) 23.2 25.2 37.7
Sample interval Depth (ft, bgs)
Top 27.0 39.0 33.0 15.0
Bottom 29.0 39.7 35.0 17.0
Sample Interval Elevation (ft, MLW)
Top 35.9 23.9 31.2 44.0
Bottom 33.9 23.2 29.2 42.0
TPH (mg/kg) 5,300 3,000 2,300 18
Notes:

bgs = below ground surface
ft = feet

MLW = mean low water
EOB = End of boring

PCA = Preliminary Closure Assessment

Sl = Site Investigation

SSI = Supplemental Site Investigation
" No soil samples were collected from the vicinity of the SSI samples during the Sl phase.
‘2 SB-805 located 5.2 ft from SB-119.

31 SB-809 located 72.2 ft downgradient of SB-805.
) Ground elevation prior to tank demolition
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Soil descriptions and any observed visual or olfactory evidence of the possible presence of
petroleum as well as FID screening results were noted on boring logs for each boring/well (boring

logs are attached as Appendix A).

6.1.2 Groundwater Sampling and Groundwater Level Measurements

Static groundwater level measurements were obtained from Tank Farm 4 wells, including wells at
Tank 48, on July 7, 1998, prior to groundwater sampling activities. Measurements were
conducted using an electronic water level indicator (M-scope} and were measured to the nearest
0.01 foot from the top of each PVC well riser. This information was collected to provide data on
approximate groundwater flow direction(s) at the site. All newly installed soil borings and
monitoring wells were surveyed for location and elevation by a surveyor registered in the State of
Rhode Island. Depths to groundwater measurements were then converted to elevations, as

provided in Table 6-1.

Groundwater sampling of four wells at Tank 48 was conducted on July 9, 1998, including pre-
existing bedrock wells MW-424 and MW-425, and newly installed wells MW-805 and MW-809.
The static water level in the well was measured, the well volume calculated, and three to five well
volumes of water were purged by bailing with a new, pre-cleaned disposable bailer. Field
measurements of pH, temperature, and conductivity, collected after each well volume, were used
to determine water chemistry stabilization prior to sample collection. Field measurements of
dissolved oxygen, turbidity, and salinity were also recorded for each well volume. Samples,
poured directly from the bailer into the appropriate pre-preserved sample containers, were labeled,
and stored on ice until delivery to the analytical laboratory. All groundwater samples were
analyzed for VOCs, SVOCs, TPH, and RCRA metals (total/unfiltered and dissolved/field-filtered). In
addition, groundwater from bedrock wells MW-424 and MW-425 was also collected for Method

8015 analysis to obtain a petroleum fingerprint for these samples.

6.1.3 Field Screening and Laboratory Analysis

Soil samples, drilling wash water, groundwater samples, and purge water were visually inspected
for the presence of petroleum during SSI activities (sheens, stains, odors, free product). These

observations were recorded on sample log sheets and/or boring logs. In addition, soil samples
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were screened for volatile organics with a FID using the jar headspace technique (see Boring Logs,

Appendix A).

Samples were collected and laboratory analyses performed in accordance with NFESC data quality
Level C requirements, as described in the Final Work Plan (HNUS, 1994) and the Final Work Plan
Addendum 4 (B&R Environmental, 1996b). EPA-approved analytical methods were used for all
samples that were submitted for laboratory analysis. Soil and groundwater samples were
analyzed for TPH by Method 418.1. Groundwater samples were also analyzed for VOCs by
Method 8260; for SVOCs by Method 8270; and for RCRA metals (unfiltered/total and field-
filtered/dissolved) by Method 6010. Selected samples shipped for GRO analysis {(Method 8015)
were reported by the laboratory from the total ion chromatographs of the volatile organic analysis.
Laboratory analyses were conducted by Mitkem Corporation of Warwick, Rhode Island. Mitkem 1s
a NFESC-approved laboratory. Laboratory analytical results are presented in Appendix E.
Analytical results were not validated, but did undergo a minimum level data review by a TtNUS

staff chemist.

All environmental samples collected as part of the SSI, including QC samples, were stored and
shipped 1n accordance with chain-of-custody procedures outlined in the project-specific Quality

Assurance/Quality Control Plan prepared as part of the Work Plan.
6.2 FINDINGS OF TANK 48 SUPPLEMENTAL SITE INVESTIGATION

A discussion of results for the soill and groundwater sampling conducted at Tank 48 during the SSi
is presented below. As recommended in the S! Report and the Work Plan for this SSI,
groundwater and soil sampling results are also compared to analytical results from corresponding
samples collected during the Sl, as applicable. This discussion supplements additional, more
comprehensive sampling and analytical data previously obtained during the PCA and the SI, which

are summarized in the S| Report (B&R Environmental, 1996a).

6.2.1 Subsurface Soils

As summarized in Section 6.1.1, during the SSI field effort at Tank 48, two soil samples were
collected from borings SB-805 (soil boring for MW-805) and SB-809 (soil boring for MW-809), and

were analyzed for TPH by Method 418.1. Figures 6-1 and 6-2 show a cross-section locus plan
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1

and cross-section A-A’, respectively, to present a depiction of soil sampling in the vicinity of

Tank 48.

SB-805 (replacement well for MW-119) was advanced approximately 2 feet from Tank 48, within
the tank socket area, to a total depth of 39 feet bgs. A light petroleum sheen was noted on the
drilling washwater beginning at approximately 20 feet bgs, increasing with depth. A light oil layer
and a strong petroleum odor were observed in drilling washwater beginning at approximately 30
feet bgs. The soil sample collected from SB-805 for TPH analysis was collected from a depth
interval (33 to 35 feet bgs) corresponding to a previously collected TPH-contaminated soil sample
from former adjacent well MW-119, as reported in the Sl report, and summarized in Table 6-2.
The sample consisted of angular phyllite gravel, with petroleum observed to be filling the void
spaces and noted inside fracture planes of the phyllite gravel. FID readings are presented on the
boring logs (Appendix A). As indicated in Table 6-2, laboratory analysis of the SSI soil sample
from SB-805 (33 to 35 feet bgs) detected TPH at a level of 2,300 mg/kg, which i1s below the
proposed clean-up level of 5,000 mg/kg for depths greater than 15 feet, and i1s less than half the
value detected in the corresponding previous (pre-interim action) soil sample collected from nearby

former well MW-119, where TPH was detected at 5,300 mg/kg.

SB-809 was advanced approximately 70 feet downgradient of Tank 48 (outside the tank socket
area) to a total depth of 21.3 feet bgs. This boring was advanced to investigate potential
migration of petroleum observed In upgradient boring SB-805 through the unconsolidated
overburden. The top of altered bedrock was encountered at approximately 20 feet bgs. No
indications of petroleum impact were observed, based on wvisual inspection of subsurface soil
samples and drilling washwater. (One elevated FID jar headspace reading, observed from 5 to 7
feet bgs, 1s thought to have been the result of methane, due to the organic debris noted in the
sampie.) One soil sample was collected (in duplicate) from SB-809 for TPH analysis, from a depth
interval of 15 to 17 feet bgs, the deepest sample of overburden matenal collected from this
boring. As indicated in Table 6-2, the maximum duplicate sample results indicated TPH at a trace

level of 18 mg/kg.

Summary of Subsurface Soil Results

In summary, soils from SB-805 that were collected from a comparable depth to petroleum-

contaminated soils observed in nearby former well MW-119 (pre-interim action) still exhibited
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some indications of petroleum contamination. However, the TPH concentration detected (2,300
mg/kg) was below the proposed clean-up level of 5,000 mg/kg, indicating a decrease in TPH levels
in this area following the implementation of the interim action pumping. Soils from SB-809,
advanced downgradient of SB-805, exhibited very low levels (18 mg/kg) of petroleum contaminant

migration in the unconsolidated overburden further downgradient of the tank.
Laboratory analytical resuits are presented in Appendix E.
6.2.2 Groundwater

As summarized in Section 6.1.2, groundwater samples were collected from the two newly
installed monitoring wells, MW-805 and MW-809, and from two previously existing bedrock wells,
MW-424 and MW-425. All samples were analyzed for VOCs, SVOCs, RCRA metals, and TPH.
(Samples were also collected for Method 8015 analysis (petroleum fingerprint) from the two
bedrock wells MW-424 and MW-425, however, due to laboratory error, the petroleum fingerprint
analysis was not conducted). During groundwater purging activities, varying degrees of evidence
of petroleum impact (odor, sheen, or oil droplets) were observed on purgewater from all four
w.ells, however only very low levels of TPH were detected in only two wells, MW-805 and
MW-424, as discussed below. A brief discussion of groundwater analytical results is presented
below. All positive groundwater detections are summarized in Table 6-3. Complete laboratory

analytical results are reported in Appendix E.

Volatile Organic Compounds (VOCs)

Groundwater samples collected from the two previously existing bedrock wells, MW-424
(duplicate samples) and MW-425, revealed comparable trace levels of five to eight VOCs in one or
both wells. VOCs in these wells ranged from 1J to 9 ug/L and included acetone, MTBE,
ethylbenzene, isopropylbenzene, n-propylbenzene, sec-butylbenzene, n-butylbenzene, and
naphthalene. No exceedances of the GA standard were detected. Groundwater samples
previously collected from MW-424 and MW-425 during the Sl (pre-interim action) were not

analyzed for VOCs.

Groundwater samples collected from newly installed replacement well MW-805 and downgradient

well MW-809 detected trace levels (from 1J to 2J ug/L) of one to two VOCs. The VOCs reported
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in these wells were MTBE and sec-butylbenzene. No exceedances of the GA standards were
detected. Previous sampling at MW-119 (pre-interim action; replaced by MW-805} resulted in no
detectable concentrations of any VOCs. Two VOCs, MTBE and sec-butylbenzene_, were not

included in the list of VOCs analyzed.

Semi-Volatile Organic Compounds (SVOCs)

Only trace levels (2 to 6J ug/L) of four to six SVOCs were detected in groundwater samples from
bedrock wells MW-424 (duplicate samples) and MW-425. The SVOCs detected in one or both
wells included naphthalene, 2-methylnaphthalene, acenaphthene, dibenzofuran, fluorene,
phenanthrene, and/or pyrene. No exceedances of the GA standards were detected. Groundwater
samples previously collected from MW-424 and MW-425 during the SI (pre-interim action) were

not analyzed for SVOCs.

In the groundwater samples collected from MW-805 and MW-809, trace levels of from three to
five SVOCs were detected in each well, ranging from 1J to 2J ug/L. The SVOCs detected in one
or both wells included 2-methylnaphthalene, acenaphthene, dibenzofuran, fluorene, and/or
phenanthrene. (These compounds also reported in the bedrock weils, as summarized above.) No
exceedances of the GA standards were detected. These compounds were also detected at
comparable trace levels {1 to 7 ug/L) in the groundwater sample previously collected from former
well MW-119 (pre-interim action; replaced by MW-805). Trace amounts (1J to 2J ug/L} of

anthromene and pyrene were also detected in former well MW-119,

RCRA 8 Metals

Metals were reported in filtered and unfiltered groundwater samples collected from the four wells
at Tank 48 as listed in Table 6-3. All metals were reported at levels below the GA standards,
except for lead in the unfiltered sample from MW-805 {30.6 ug/L). The sample log sheet for this

well (Appendix D) indicates high turbidity was observed in the groundwater prior to sampling.
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TABLE 6-3

g TANK 48 PCA/SI/SSI COMPARISON OF GROUNDWATER ANALYTICAL RESULTS POSITIVE DETECTIONS
N TANK FARM 4 SUPPLEMENTAL SITE INVESTIGATION
g NSN, NEWPORT, RHODE ISLAND
Q
GA GA Mw-424 MW-425 MW-119 and MW-805 Additional Well
Groundwater | Preventative
Quality Action
Standard | Limit {PAL)
({GWQS)
Investigation Sl Ssi St SSi PCA SSI SsI
Well MW-424 MW-424 MW-425 MW-425 MW-119 MW-805 MW-809
Date Sampled 12/1/9% 7/8/98 12/1/95 7/8/98 12/1/94 7/8/98 7/9/98 7/9/98
Unfiltered | Unfiltered™ | Filtered"! Unfiltered Unfiltered Filtered Unfiltered Unfiltered Filtered Unfiltered Filtered
ANALTYE:
Volatile Organic Compounds {ug/L)
Acetone NA 8 NA NA 41J8B NA ND 41JB NA 4|JB NA
Ethylbenzene 700 350 NA ND NA NA 1|J NA ND ND NA ND NA
Isopropylbenzene NA 1 NA NA 3iJ NA ND ND NA ND NA
C_.J: Methyl tert-Butyl 40 20 NA 1.5 NA NA 21 NA NA 1J NA 2(J NA
N Ether
n-Butylbenzene NA ND NA NA 6 NA ND ND NA ND NA
n-Propylbenzene NA ND NA NA 3|J NA ND ND NA ND NA
Naphthalene 20 10 NA 9 NA NA 7 NA ND ND NA ND NA
sec-Butylbenzene ' NA 1 NA NA 11J NA NA ND NA 1Y NA
Semutvolatile Organic Compounds {ug/L)
2- NA ND NA NA 6|J NA 714 114 NA ND NA
Methylnaphthalene
Acenaphthene NA 2 NA NA 2|J NA 1J 114 NA 2|J NA
Dibenzofuran NA 2 NA NA 2|J NA 11J 1J NA 2(J NA
Fluorene NA 2 NA NA 3[J NA 2)J 2|J NA 2(J NA
Naphthalene 20 10 NA ND NA NA 6|J NA 14 ND NA ND NA
Phenanthrene NA ND NA NA 4|J NA 3|J 2|J NA ND NA
Anthracene NA ND NA NA ND NA 1J ND NA ND ND
Pyrene NA 3 NA NA ND NA 2(J ND NA ND NA
Metals (ug/L) .
Arsenic 50 25 NA ND ND NA ND 3.7|B 7.5|8 ND ND 13 5.6|8B
o Barium 2000 1000 NA ] 17.35 20.15 NA 24.6|8 22.2|8 20.8|B 5 4|B 13.5|B 42.6|8 28.6|B
61 Cadmium 5 2.5 NA| 0.95 0.8 NA 1.4|8 2 6|8 ND ND 1.3|8 1.7|B 3.7|B
z Chromiuum 100 50 NA 0.5 ND NA ND ND ND 2.6|B ND 7.5(8 ND
w

- )
d
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TABLE 6-3

. 1

TANK 48 PCA/SI/SSI COMPARISON OF GROUNDWATER ANALYTICAL RESULTS POSITIVE DETECTIONS
TANK FARM 4 SUPPLEMENTAL SITE INVESTIGATION
NSN, NEWPORT, RHODE ISLAND

PAGE 2 of 2

GA GA MW-424 MW-425 MW-119 and MW-805 Additional Well
Groundwater|Preventative
Quality Action
Standard Limit (PAL)
{GWQS)
Investigation S| SSi Si SSI PCA SSi SS|
Well MW-424 MW-424 MW-425 MWwW-425 MW-119 MW-805 MW-809
Date Sampled 12/1/95 7/8/98 12/1/95 7/8/98 12/1/94 7/8/98 7/9/98 7/9/98
Unfiltered | Unfiltered'™ | Filtered"™ Unfiltered Unfiltered Filtered Unfiltered Unfiltered Filtered Unfiltered Filtered
Lead 15 7.5 NA ND ND NA ND ND 5.2 30.6|* ND ND ND
Mercury 2 1 NA |0.072 0 067 NA 011|B 0.96 0.42 0.1|B ND| 0:12|B 0.17|B
5 5
Silver NA ND 165 NA 8.6|B 3.1|B ND 3.7|18 29{B 3.8(1B 4.3|B
Total Petroleum Hydrocarbons (TPH) Img/L)
TPH I 440 2.85 NA ND ND NA NA 1.5 NA ND NA

Bold - exceeds GA GWQS

Italics - exceeds GA PAL

ND - not detected

J - quantitation approximate

* - from dilution analysis

B - blank contamination (organics), below CRDL (metals)
NA - not analyzed

PCA - Preliminary Closure Assessment

Si - Site Investigation

SSI - Supplemental Site investigation

" Values listed are averages from analyses of duplicate samples.




Therefore, the elevated lead concentration observed in this unfiltered sample (total metals
analysis) can be attributed to lead associated with the high turbidity observation in this sample.
The high turbidity level observed in this sample is not considered representative of groundwater

quality in this location.

Cadmium was reported in the filtered samples from MW-425 and MW-809 at levels exceeding the
GA PAL, but less than the GA GWQS, as presented in Table 6-3. Cadmium results for the
corresponding unfiltered samples from these wells were below the GA standards. During the data
review effort, it was noted that cadmium results, as well as resuits for the metals barium, silver,
mercury, arsenic, and chromium should be “used with caution”, since these results may be biased

high or may be false positives attributable to blank contamination.

Groundwater samples previously collected from MW-424 and MW-425 during the Sl (pre-interim
action) were not analyzed for metals. The groundwater sample previously collected from former
well MW-119 (pre-interim action; replaced by MW-805), contained low levels of arsenic, barium,

lead, and mercury. No concentrations exceeded the GA standards.

Total Petroleum Hydrocarbons (TPH)

Trace levels of TPH were reported in groundwater from two wells at Tank 48: bedrock well
MW-424 (an average of 2.85 mg/l in duplicate samples from this well) and tank socket well
MW-805 (1.5 mg/L). TPH had been detected at a significantly higher level {440 mg/L) in the
previous sample collected from MW-424 during the SI (pre-interim action). TPH levels in
groundwater samples collected from wells screened in the tank socket during the Sl were reported
at 18 mg/L for MW-401, 87 mg/L for MW-404, 3.9 mg/L for MW-408, and 13.5 mg/L for
MW-412. TPH was not analyzed in groundwater previously collected from nearby former well
MW-119 (replaced by MW-805). TPH was not detected in bedrock well MW-425 or in

downgradient overburden well MW-809.

Tables 6-2 and 6-3 include soil and groundwater positive detections, respectively, including TPH
analyses performed during these investigations. As evidenced by this data, a strong correlation
does not exist between TPH concentrations in soil and TPH concentrations in groundwater. These
groundwater results support previous investigation results that concluded that groundwater is not

a significant migration pathway for petroleum compounds released from the tank.
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7.0 SUMMARY AND CONCLUSIONS

In accordance with the Tanks 42, 45, and 48 Sls, additional subsurface soil and groundwater
samples were collected from zones of petroleum-impacted soil exceeding the proposed clean-up
levels following the source control (tank cleaning) and interim action (ring drain pumping). SSI
sample results were compared with PCA and Sl results to evaluate the effectiveness of the source

control and intenim action, and to determine If addition remedial action is necessary.
7.1 GENERAL

SSI soil TPH concentrations were compared to the PCA and Sl soil TPH concentrations and the
proposed clean-up levels of 2,500 mg/kg and 5,000 mg/kg for soils at depths of 1 to 15 feet and
greater than 15 feet, respectively. SSI soil sample results did not indicate a systematic reduction
in TPH concentrations in soils as a result of tank closure activities. This may be a result of
variations in the amount of groundwater pumped from the ring drain of each tank during cIeaning.A
Also, SSI groundwater sampling results indicate that the interim action has had a limited but

positive impact on groundwater quality.
7.2 TANK 42
The following subsections summarize the Tank 42 SSi findings and conclusions.

7.2.1 Tank 42 SSI Summary

-The Tank 42 PCA identified petroleum-impacted soils at SB-123, with a soil TPH concentration of
5,700 mg/kg at a sample interval 36.0 to 38.0 feet bgs (elevation 50.9 to 52.9 feet MLW). In
addition, petroleum contamination was noted throughout the zone of impacted soils. During the
SSI, an overburden boring (SB-801) was advanced 6.6 feet from the location of SB-123 and
completed as a monitoring well (MW-801). Based on a field visual assessment of the SB-801 soil
sample, a second overburden soil boring was advanced and a monitoring well was installed 31.1
feet downgradient of MW-801 (SB-806/MW-806) outside the tank bedrock socket in the natural
outwash matenals. The TPH level in the SB-801 soil sample from a sample interval 37.5 to 39.5

. ft. bgs (elevations 50.3 to 52.3 feet MLW) was 4,400 mg/kg. The sample consisted of ring-drain
gravels with the presence of petroleum noted. TPH was not detected in the SB-806 soil sample

collected from a sample interval 14.0 to 16.0 feet bgs (elevations 71.8 to 73.8 feet
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MLW). The SB-806 sample was collected from the interval exhibiting the highest FID field

screening reading.

Comparison of the SB-123 and SB-801 results indicate a moderate decrease in the TPH level in
this location. This reduction may be due partially to the tPnk ring drain pumping activities, as well
as to continuing natural attenuation (dilution and biodegradation). The SSI results also indicate
that petroleum-impacted soils, greater than 5,000 mg/kg TPH, do not extend to SB-806 where soil
TPH contamination was not detected. SB-806 is located in a downgradient direction outside the
tank socket in natural outwash materials. The data indicate that petroleum has not migrated
beyond the tank socket fill materials, most likely due to two conditions: the viscosity of the oil and
the lower hydraulic conductivity of the natural outwash matenals. Heawvier oils such as No. 6 fuel
oll are relatively immobile due to high viscosity and low solubility (B&R Environmental, 1996a).
Based on the sampling results, the petroleum-impacted soils seem to be limited to the fill materials
placed during the qonstruction of the tanks. The fill materials have a higher hydraulic conductivity
than the natural outwash materials that surround the tanks. The lower hydraulic conductivity

outwash materials appear to limit petroleum migration.

During the Sl, groundwater samples collected from wells screened within the tank socket had a
maximum TPH concentration of 10 mg/L. Immiscibie oil droplets and a light oil layer were noted in
the well development water. During the SSI, one groundwater sample was collected from
MW-801, located in the tank socket (MW-806 was dry) and analyzed for VOCs, SVOCs, RCRA
metals, and TPH. Unfiltered and filtered samples were collected for metals analysis. No
detections above the GA groundwater quality standards or the preventative action limits were
observed. In addition, TPH concentrations in MW-801 were below the detection limit of 1 mg/L;
however, a minor sheen was observed on the surface of the purge water. No groundwater

sample was collected from MW-806 during the SSI, since the well was nearly dry.

7.2.2 Tank 42 SSI Conclusions

The Tank 42 source control action has eliminated continued release to the environment, and the
interim action has apparently helped remove contaminant mass from the fill material to lower TPH
concentrations to a level below the proposed clean-up level of 5,000 mg/kg for soils below 15 feet
below ground surface. However, results indicate that fill materials in the lower portion of the tank

socket are still impacted and that petroleum contamination is still present in the coarse-grained
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materials. Petroleum contamination above the proposed regulatory limits does not appear to have

migrated beyond the Tank 42 fill matenals.

The data indicate that the interim action has reduced. TPH levels in groundwater by removing
petroleum-impacted groundwater from the Tank 42 socket. Due to low groundwater levels, no
sample was collected from MW-806 located outside the tank bedrock socket in the natural
outwash materials. However, previous Sl results indicate that the unconsolidated overburden
aquifer is not a significant migration pathway for heavy fuel oil compounds released from the
tanks (B&R Environmental 1996a). Also, the lower hydraulic conductivity of the bedrock and
natural outwash materials surrounding the fill materials limit the migration of petroleum and

petroleum-impacted groundwater from the unconsolidated aquifer.

Several options are available to address petroleum-impacted soil at Tank 42; however, because
soil TPH concentrations do not exceed the proposed risk-based clean-up levels, and source control
{removal of tank contents), and interim action (ring-drain pumping) have been completed, the most

appropriate action is implementation of institutionai controls.

Institutional controls include options such as Land Us-e Controls, access restrictions, posting signs,
and monitoring. Land Use Controls, or other policies or rules can prevent the exposure of workers
and nearby residents to the residual subsurface contaminants. These controls could also limit
future placement of drinking water wells, construction or demolition activities, and excavation

within the tanks areas.

7.3 TANK 45

The following subsections summarize the Tank 45 SSI findings and conclusions.

7.3.1 Tank 45 SSI Summary

During the Tank 45 PCA and SI, petroleum-impacted soils were identified at three locations:

1) SB-122, with a soil TPH concentration of 11,000 mg/kg at a sample interval 34 to 36
feet bgs (elevation 75.3 to 77.3 feet MLW),

2) SB-330, with a soil TPH concentration of 23,000 mg/kg at a sample interval 38 to
39.5 feet bgs (elevation 71.3 to 72.8 feet MLW), and
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3} SB-335, with a soil TPH concentration of 7,100 mg/kg at a sample interval 15 to 17
feet bgs (elevation 94.1 to 96.1 feet MLW).

During the SSI, overburden borings SB-802, SB-803, and SB-805 were advanced at the locations
of SB-122, SB-330, and SB-335 respectively, with one boring (SB-802) completed as a monitoring
well (MW-802). Based on a visual assessment of the soil samples, two additional soil borings
were advanced and monitoring wells were installed 30 feet downgradient from MW-802 (SB-
807/MW-807) and 30 feet downgradient from MW-807 (SB-808/MW-808). These additional
downgradient borings/monitoring wells were located in the ‘tank construction ramp area. Six soil

samples (one from each boring and two from MW-807) were analyzed for TPH (Method 418.1).

The TPH level in the SB-802 soil sample from a sample interval 36.0 to 38.0 feet bgs (elevations
73.0 to 75.0 feet MLW) was 17,000 mg/kg. An oil layer was observed in wash water at this
boring. The sample consisted of ring-drain gravel and the presence of petroleum was noted._
Comparison of the SB-122 and SB-802 results indicate a significant increase in the TPH level at

this interval.

The TPH level in the SB-803 soil sample from a sample interval 38.0 to 40.0 feet bgs (elevations
70.9 to 72.9 feet MLW) was 1,700 mg/kg. An oil layer was observed in wash water at this
boring and petroleum was observed to be saturating the sample. Comparison of the SB-330 and

SB-803 results indicates a significant decrease in the TPH level at this interval.

The TPH level in the SB-804 soil sample from a sample interval 14.0 to 16.0 feet bgs (elevations
-94.6 to 96.6 feet MLW) was 5,700 mg/kg. A light sheen was observed in wash water at this
boring and petroleum was observed in the sample. Comparison of the SB-335 and SB-804 results

indicates a slight decrease in the TPH level at this interval.

In the downgradient sample locations, moderate to high TPH levels were observed in the fill
material within the tank consAtruction ramp area. The SB-807 and SB-808 samples were collected
from the intervals exhibiting the highest FID field screening reading. Located approximately 30
feet from Tank 45, SB-807 yielded TPH concentrations of 17,000 mg/kg at a sample interval 14.0
to 16.0 feet bgs (elevations 93.7 to 95.7 feet MLW) and 21,000 mg/kg at a sample interval 24.0
" to 25.0 feet bgs (elevations 84.7 to 85.7 feet MLW). A sheen and oil layer were observed in

wash water at this boring and petroleum was observed in the samples.
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The boring furthest away (60 feet) from Tank 45, SB-808, yielded a TPH concentration of 3,700
mg/kg at a sample interval 19.0 to 21.0 feet bgs (elevations 87.8 to 89.8 feet MLW). A lght

sheen was observed in wash water at this boring and petroleum was observed in the sample.

During the PCA, an unfiltered groundwater sample was collected from one well (MW-122)
screened within the tank socket, and the sample was analyzed for VOCs, SVOCs, and RCRA
metals. No VOCs were detected; and low levels of SVOCs were detected at concentrations
below the GA groundwater quality standards and the preventative action levels. Levels of arsenic,
barium, chromium, and lead were detected above the GA groundwater quality standards or
preventative action levels; these were attributed to the high turbidity of the unfiltered sample.
During the SI, groundwater samples from two wells screened within the tank socket had a TPH
concentrations of 6.3 and 9.3 mg/L. Immiscible oil droplets and a light oil layer were noted in well

the development water.

SSI groundwater samples were collected from four overburden monitoring wells at Tank 45, and
analyzed for VOCs, SVOCs, RCRA metals, and TPH. Unfiltered and filtered samples were
collected for metals analysis from each monitoring well. Groundwater TPH levels ranged from 1.8
to 3.6 mg/L at MW-330 and MW-802 both screened within the tank socket. These results
indicate a decrease in groundwater TPH within the tank socket when compared to S! TPH results
discussed above. TPH was not detected at the downgradient wells MW-807 and MW-808.
Analytical results for these samples indicate the presence of VOCs and SVOCs at low levels,
below the GA groundwater quality standards and the preventative action limits. All metals
concentrations were low below the groundwater standards with the exception of lead detected in
the unfiltered sample from MW-802 at 18.7 pug/L, exceeding the GA groundwater quality standard
of 15 pug/L. However, lead was not detected in the MW-802 filtered sample. Field observations
recorded during the groundwater sampling indicated a high turbidity in the samples. The elevated
lead concentration observed in the unfiltered sample (total metals analysis) could be attributed to
lead that is associated with the high turbidity observation in this sample. The high turbidity level

observed in this sample is not considered representative of groundwater quality at this location.

Metal levels in the MW-802 groundwater sample (unfiltered) were much lower than the levels

reported in the MW-122 groundwater sample (unfiltered) collected during the PCA in 1994.
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7.3.2 Tank 45 SSI Conclusions

The interim action does not appear to have reduced Tank 45 soil TPH levels consistently below the
proposed clean-up level of 5,000 mg/kg for soils below 15 feet below ground surface. In addition,
soil TPH exceeds the clean-up level at MW-807, located approximately 30 feet from Tank 45
within the ramp fill, a potential contaminant migration pathway in a downgradient direction from
the tank. Petroleum-impacted soils extend to SB-808, located approximately 60 feet
downgradient from Tank 45 but do not exceed the soil clean-up level. Further remedial action

may be required to address exceedances of the proposed clean-up levels.

The data indicate that the interim action may have helped reduce TPH levels in groundwater by
removing petroleum-impacted groundwater from the Tank 45 socket. Comparison of Sl and SSI
groundwater sample results for wells located in the tank socket show a decrease in TPH levels.
TPH was detected at very low levels in the groundwater samples; and the samples did not exceed
the GA groundwater quality standards or preventative action limits for the additional analytes.
The lower hydraulic conductivity of the bedrock and natural outwash materials surrounding the fill
materials lmit the migration of petroleum and petroleum-impacted groundwater from the
unconsolidated aquifer. The presence of only low concentrations of TPH in groundwater samples,
collected from monitoring wells installed in fill materials downgradient of the tank sockets,
indicates that the unconsolidated overburden aquifer 1s not a significant migration pathway for

heavy fuel oil compounds released from the tank.

Several options are available to address soils exceeding the clean-up level at Tank 45. Potential
technologies screened in the Tank 50 evaluation included: 1) Institutional Controls, 2) Excavation
with Off-site Disposal or Treatment, 3) Thermally Enhanced Air Sparging, and 4) In-situ
Bioremediation. As noted previously, bioremediation treatability studies conducted at Tank 50
concluded that in-situ bioventing/biosparging will not reduce the hydrocarbon concentrations in ali
areas below 5,000 mg/kg within a reasonable period of time due to the high concentrations of
heavy fuel fractions (FWENC 1997). An evaluation of the other technologies, namely 1)
Institutional Controls, 2} Excavation with Off-site Disposal or Treatment, and 3) Thermally

Enhanced Air Sparging could be considered as the basis of a Tank 45 CAP.
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7.4 TANK 48

The following subsections summarize the Tank 48 SSI| findings and conclusions.

7.4.1 Tank 48 SSI Summary

The Tank 48 PCA identified petroleum-impacted soils at SB-119 with soil TPH concentrations of
5,300 mg/kg at a sample interval 27.0 to 29.0 feet bgs (elevations 33.9 to 35.9 feet MLW), and
3,000 mg/kg at a sample interval 39.0 to 41.0 feet bgs (elevations 23.2 to 23.9 feet MLW)}. In
addition, petroleum was noted to be present throughout the coarse-grained fill materials. During
the SSI an overburden boring (SB-805) was advanced 5.2 feet from the location of SB-119 and
completed as a monitoring well (MW-805). Based on a field visual assessment of the soil sample
from SB-805, a second overburden soil boring was advanced and a monitoring well was installed
72.2 feet downgradient from MW-805 (SB-809/MW-809) outside the tank bedrock socket and fill
in the natural outwash materials. The TPH level in the SB-805 soil sample from an interval 33.0 to
35.0 feet bgs (elevation of 29.2 to 31.2 feet MLW) was 2,300 mg/kg. The presence of petroleum
was noted in the sample. The TPH level in the SB-809 soil sample from a depth 15.0 to 17.0 feet
bgs (elevations of 42.0-44.0 feet MLW) was 18 mg/kg. No indications of petroleum impacts were

observed. The SB-809 sample was collected from the deepest overburden sample interval.

Comparison of the SB-119 and SB-805 results indicates a significant decrease in TPH levels since
the previous sampling effort. This reduction may be due partially to the tank ring drain pumping
activities as well as to continuing natural attenuation (dilution and biodegradation). The SSI
results indicate that petroleum-impacted soils greater than 5,000 mg/kg TPH do not exist at
SB-805 or extend to MW-809, where low level TPH contamination was detected. SB-809 is
located in a downgradient direction outside the tank socket in natural outwash materials. The
data indicate that petroleum has not migrated beyond the tank socket fill materials, most likely
due to two conditions: the viscosity of the oil and the lower hydraulic conductivity of the natural
outwash materials. Heavier oils such as No. 6 fuel oil are relatively immobile due to high viscosity
and low solubility (B&\R Environmental 1996a). Based on the sampling results, the significantly
petroleum-impacted soils seem to be limited to the fill materials placed during the construction of

the tanks. The fill materials have a higher hydraulic conductivity than the natural outwash

. materials that surround the tanks. The lower hydraulic conductivity outwash materials appear to

limit petroleum migration.
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During the PCA, an unfiltered groundwater sample was collected from one well (MW-119)
screened within the tank socket and analyzed for VOCs, SVOCs, and BCRA metals. No VOCs
were detected; and low levels of SVOCs and metals were detected at concentrations below the
GA groundwater quality standards and preventive action levels. During the Sl, tank socket
groundwater TPH levels were 18 mg/L in MW-401, 87 mg/L in MW-404, 3.9 mg/L in MW-408,
and 13.5 mg/L in MW-412. Outside of the tank socket overburden S| groundwater TPH levels
were 4.7 mg/L in MW-409, non-detect in MW-421, and 3.3 mg/L in MW-422, while bedrock
groundwater TPH levels in MW-424 and MW-425 were 440 mg/L and non-detected, respectively.

SSI groundwater samples were collected from two overburden monitoring wells (one screened in
the tank socket (MW-805) and the other screened outside the tank socket (MW-809)) and the two
bedrock monitoring wells and analyzed for VOCs, SVOCs, RCRA metals, and TPH. Unfiltered and
filtered samples were collected for metals analysis from each monitoring well. Analysis of these
samples indicates the presence of VOCs and SVOCs at low levels, below the GA groundwater
quality standards and the preventative action limits. All metals concentrations were also below
the groundwater standards with the exception of lead detected in the unfiltered sample from
MW-805 at 30.6 ug/L, exceeding the GA groundwater quality standard of 15 pg/L. However, lead
was not detected in the MW-805 filtered sample. Field observations recorded during groundwater
sampling indicated a high turbidity in the samples. The elevated lead concentration observed in
the unfiltered sample (total metals analysis) could be attributed to lead that i1s associated with the
high turbidity observation in this sample. The high turbidity level observed in this sample is not

considered representative of groundwater quality at this location.

A comparison of MW-119 SI groundwater sample results and MW-805 SSI groundwater sample
results shows that the VOCs, SVOCs, and metals results were comparable with exception of the
elevated lead level detected in the SSI sample as noted above. However, a comparison of Sl and
SSI groundwater analytical results shows a general decrease in TPH levels in wells screened in the
tank socket, in overburden outside of the tank socket, and in bedrock. Tank socket well
groundwater TPH levels recorded in the Sl ranged from 3.9 to 87 mg/L, while a TPH level of 1.5
mg/L was recorded for the SSI well screened in the tank socket. During the Sl TPH levels in wells
screened in overburden outside of the tank socket ranged from non-detect to 3.3 mg/L while a

level of non-detect was recorded for the overburden groundwater sample during the SSI. For

* bedrock wells, the Sl and SSI TPH levels in MW-424 were 440 mg/L and 2.85 mg/L and TPH was

recorded as non-detect in MW-425 during both investigations.
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7.4.2 Tank 48 SSI Conclusions

Tank 48 source control measures have eliminated qontinued release to the environment, and the
interim action has apparently helped to remove enough contaminant mass from the fill material to
lower TPH concentrations below the proposed clean-up level of 5,000 mg/kg for soils below
15 feet below ground surface. However, results indicate that fill matenals in the lower portion of
the tank socket are still impacted and that petroleum is still present in the gravel materials. While
the Sl data indicate petroleum contamination above the proposed regulatory limits does not appear
to have migrated beyond the Tank 48 fill materials, petroleum was observed in the bedrock in

downgradient previous Sl borings SB-424 and SB-425.

The data indicate that the interim action has reduced TPH levels in groundwater by removing
petroleum-impacted groundwater from the Tank 48 socket. TPH was detected at very low levels
in the groundwater samples; and, the samples did not exceed the GA groundwater quality
standards or preventative action limits for the additional analytes with the exception of lead in the
unfiltered sample from MW-805. Previous Sl results indicate that the unconsolidated overburden
aquifer is not a significant migration pathway for heavy fuel oil compounds released from the
tanks (B&R Environmental 1996a). Also, the lower hydraulic conductivity of the natural outwash
materials and bedrock surrounding the fill matenals limit the migration of petroleum and petroleum-
impacted groundwater from the unconsolidated aquifer. However, impacted groundwater was
detected in the bedrock aquifer during the Sl at a TPH concentration of 440 mg/L, in association
with the occurrence of petroleum in bedrock fractures; this TPH level in bedrock groundwater was

not repeated In the SSl.

Several options are available to address petroleum-impacted soil at Tank 48. However, because
soil TPH concentrations do not exceed the proposed risk-based clean-up levels, and since the
source control (removal of tank contents) and interim actions (ring drain pumping) have been

completed, the most appropriate action is implementation of institutional controls.

Institutional controls include options such as Land Use Controls, access restrictions, posting signs,
and monitoring. Land Use Controls, or other policies or rules can prevent the exposure of workers
and nearby residents to the residual subsurface contaminants. These controls could also limit
future placement of drinking water wells, construction or demolition activities, and excavation

within the areas of the tanks.
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8.0 RECOMMENDATIONS

Recommendations for additional remedial actions at Tanks 42, 45, and 48 are provided below,
based on the results of the SSI, and on results of the bioremediation pilot test at Tank 50. Source
control measures consisting of removing tank contents and cleaning have been completed, and an
interim action consisting of ring drain pumping has been completed. In addition, the in-place
demolition of the tanks and backfiling with clean fill has been completed. The next phase
includes identifying and developing the alternative required to protect potential human and
ecological receptors, and meeting the proposed soil clean-up levels of 2,500 mg/kg TPH in soils at

depths of 3 to 15 feet and 5,000 mg/kg TPH in soils at depths of 15 feet or more.

\ 8.1 TANK 42 AND 48

The following section recommends further actions at Tanks 42 and 48.

8.1.1 Development of Tank 42 and 48 Remedial Alternatives

The ‘\alternatlve will consist of institutional controls and groundwater monitoring. Since tank

demolition has been completed, site access restrictions are not required.
\

1
\

lnstitut;onal controls are activities that do not involve engineering actions or treatment to reduce
potentiai\ health threats or mitigate contaminant migration. These activities will protect human
and ecological receptors by limiting future use of the site to prevent human contact with
petroleum‘-‘gmpacted groundwater and soil at Tanks 42 and 48. Controls that should be considered
for future ose occupancy, and activity of and at Tanks 42 and 48 include prohibiting residential
use, prohlbmng intrusive work without proper health and safety precautions, and prohibiting
installation of\ water supply wells. The controls should be documented in an environmental land

usage agreement between RIDEM and the Navy, which will be incorporated into the CAP.

Groundwater monitoring should consist of sampling groundwater monitoring well(s) screened in
\

the unconsolidated overburden downgradient of the tank socket. Based on the use of the tank as

storage for virgin petroleum sample analyses should be conducted for VOCs, SVOCs, TPH using

EPA Method 8100M and RCRA metals. SSI results indicate product has not migrated out of the

\
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tank socket. Three rounds of sampling on a semi-annual basis will be conducted to confirm that

conditions have not changed.

Any activities requiring intrusive work (such as excavation or dnlling) will be permitted only by
implementation of proper health and safety precautions, as detailed in a health and safety plan.
The health and safety plan, which will be developed only when intrusive activities are planned, will
define procedures to monitor air quality and other site safety issues, such as the use of

appropriate personal protection equipment {PPE).

8.1.2 Additional Investigation

The need for additional site characterization should be assessed throughout the development of

the remedial alternative phase.

8.1.3 Preparation of the Corrective Action Plan

RIDEM regulation DEM-DWM-UST05-93 Sec. 14.11 establishes the requirements for preparing a
Corrective Action Plan {CAP) to formalize the approved alternative. Upon RIDEM approval of this
report, CAPs will be prepared for Tanks 42 and 48 that include specific actions to be implemented

under institutional controls.

8.2 TANK 45

The following section recommends further actions at Tank 45.

8.2.1 Development of Tank 45 Remedial Alternatives

Further remedial action may be considered at Tank 45 to address residual petroleum-impacted soil
and exceedances of the proposed clean-up levels. Bioremediation treatability studies conducted at
Tank 50 concluded that in-situ bioventing/biosparging will not reduce the hydrocarbon
concentrations in ail areas below 5,000 mg/kg within a reasonable period of time due to the high

concentrations of heavy fuel fractions (FWENC 1997). Further evaluation is recommended of the

" other technologies identified in the Tank 50 Technology Screening Evaluation Report with regard

to Tank 45. These technologies include: 1) Institutional Controls, 2) Excavation with Off-site
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Disposal or Treatment, and 3) Thermally Enhanced Air Sparging. These three technologies should
be evaluated relative to one another, and a preferred technology selected. The preferred

technology may be a combination of technologies, incorporating elements of the institutional
controls outlined for Tanks 42 and 48.

Groundwater monitoring, consisting of sampling unconsolidated overburden and bedrock

groundwater downgradient of the tank socket, should be an additional component of the remedial
alternative. Based on the use of the tank as storage for virgin petroleum, sample analyses should

be conducted for VOCs, SVOCs, TPH using EPA Method 8100M, and RCRA metals.

8.2.2 Additional Investigation

The need for additional site characterization should be assessed throughout the development of
the remedial alternative phase.

8.2.3 Preparation of the Corrective Action Plan

RIDEM regulation DEM-DWM-UST05-93 Sec. 14.11 establishes the requirements for preparing a

CAP to formalize the approved alternative. Upon RIDEM approval of this report, a CAP will be

prepared for Tank 45 that includes further evaluation of remedial alternatives and presentation of
the preferred alternative.
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SOIL BORING LOGS



BORING LOG FOR CTO 143 - Tank Farm 4 - Tank 42 - Supplemental Site Investigation BORING NO. : SB-801 .
PROJECT NO 0288 START DATE: 6-15-98
LOGGED BY:_Tracy Dorgan TRANSCRIBED BY. LAC COMPLETION DATE: 6-16-98
DRILLED BY (Company/Driller). Maher Env./Denis Duchnowski MON. WELL NO.: MW-801
GRD SURFACE ELEVATION 89.84 ELEVATION FROM CHECKED BY . Mike Healey
Y O N R [ T R L T S P P e ey
DEPTH | BLOWS | SAMP SAMPLING DEPTH SO|L USCS REMARKS FIELD
(FEET) PER REC TIME MAT'L | DENSITY/ MATERIAL or {moisture condition, odors, SCREENING
6" / & CHG/ CONSIS CLASSIFICATION ROCK | geological classification, rock DATA
SAMP SAMPLE NO WELL or ROCK CLR BRKN weathenng, etc ) METHOD =
0 LENG | (QA/QC STATUS) | PROF'L HARD [FID Jar HS]
No samples were taken from 0-37 5' bgs
2
4
6
8
10
12 i
14
16
Petroleum sheen noted on Oppminbz
18 wash water @ ~17' bgs near casing
Casing advancing very
20 easy from 17 5'-24'
22
Lost water in casing @ 24’
24 w/ roller-bt =~155 gal
26
Lost ~19 gal water from
28 casing w/ roller-bit @ 29’ bgs
30
32 ¥ (seeP 2)
TYPE OF DRILLING RIG Mobile Drill B-53 ATV | Tetra Tech NUS, Inc

METHOD OF ADVANCING BORING 4" drive & wash casing
METHOD OF SOI L SAMPLING 3" split-barrel driven with a 300 Ib hammer
METHOD OF ROCK CORING N/A

GROUNDWATER LEVELS BORING NO__SB-801
OTHER OBSERVATIONS

PAGE: 1of 2
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BORING LOG FOR: CTO 143 - Tank Farm 4 - Tank 42 - Supplemental Site Investigation BORING NO : SB-801

PROJECT NO- 0288 START DATE: 6-15-98
LOGGED BY: Tracy Dorgan TRANSCRIBED BY. LAC COMPLETION DATE: 6-16-98
DRILLED BY (Company/Driller): Maher Env /Denis Duchnowski MON. WELL NO : MW-801
GRD SURFACE ELEVATION: 89 84 ELEVATION FROM CHECKED BY : Mike Heale
PRI IR (DR P R Y _ e os il detsas
DEPTH | BLOWS | SAMP SAMPLING DEPTH SOIL SCS REMARKS FIELD
(FEET) PER REC TIME MAT'L | DENSITY/ MATERIAL or (moisture condition, odors, SCREENING
6" ! & CHG/ CONSIS CLASSIFICATION ROCK | geological classification, rock DATA
SAMP SAMPLE NO WELL or ROCK CLR BRKN weatherning, etc ) METHOD =
34 LENG | (cA/QC sTATUS) | PROF'L | HARD [FIDHS]

-

0 samples taken from 0-37 &'

Igneous & gnelss

36 fragments noted in wash
Roller-bit hopping &
chattering @ 36' ¥

V375 S-1A=05' Lost ~24 5 gal inside casing
38 4 10 S-1-376-395 bgs dk gray | Gravelly SAND Mostly medium-coarse sand, some fine w/ roller-bit @ 395’ Heavy
7 @1115 loose angular gravel trace fill - 2 nails in sample pet sheen & il drops noted
17 390 on wash tub
45 20 top of soft light S-1B=05' - saprolitic schist Very soft with pastle-like Free-product collecting in
40 bedrock gray consistancy wash tub from 37 5-39'
D&W casing to 39 104 5 ppm

End of boring @ 39 5'

Lost approx 60 gallons of water during driling

TYPE OF DRILLING RIG ] RefertoP 1of 1 Tetra Tech NUS, Inc
METHOD OF ADVANCING BORING
METHOD OF SOI L SAMPLING
METHOD OF ROCK CORING

GROUNDWATER LEVELS BORING NO__SB-801
OTHER OBSERVATIONS: )

PAGE 20f 2
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BORING LOG FOR CTO 143 - Tank Farm 4 - Tank 45 - Supplemental Stte Investigation BORING NO. : SB-802 '
PROJECT NO 0288 START DATE: 6-17-98
LOGGED BY:_Tracy Dorgan TRANSCRIBED BY: LAC COMPLETION DATE: 6-18-98
DRILLED BY (Company/Driller): Maher Env /Denis Duchnowski MON. WELL NO : MW-802
GRD. SURFACE ELEVATION: 111 01 ELEVATION FROM. CHECKED BY Mlke Heale
| o N B RO A K e s = e =
DEPTH | BLOWS | SAMP SAMPLING DEPTH SOIL . FIELD
(FEET) PER REC TIME MAT'L | DENSITY/ MATERIAL (morsture condrtion, odors, SCREENING
6 / & CHG/ | CONSIS CLASSIFICATION ROCK geological classification; DATA
SAMP SAMPLE NO WELL or ROCK CLR BRKN rock weathernng, etc ) METHOD =
0 LENG | (QA/QC STATUS) | PROF'L HARD [FID, Jar HS ]
Np samples were taken from 0-34’ bgs
2
-’- 4
J Poss boulder from 6-9'
6
8
10 )
12 )
Dk gray phyliite fragments
14 in wash
16 a
18
20
22 ~
Trace oll In wash @ 23’
24 Heavy free-product in wash
from 24’ bgs down
26
28
30
32 R v v
TYPE OF DRILLING RIG Mobile Drill B-53 ATV ] Tetra Tech NUS, inc

METHOD OF ADVANCING BORING 4 n dnive & wash casing
METHOD OF SOI L SAMPLING 3 n split-barrel driven with a 300 Ib hammer
METHOD OF ROCK CORING N/A

GROUNDWATER LEVELS BORING NO.._SB-802
OTHER OBSERVATIONS.

PAGE lof 2
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BORING LOG FOR: CTO 143 - Tank Farm 4 - Tank 45 - Supplemental Site Investigation BORING NO. . SB-802 '

PROJECT NO: 0288-0552 START DATE. 6-17-98
LOGGED BY:_Tracy Dorgan TRANSCRIBED BY LAC COMPLETION DATE: 6-18-98
DRILLED BY (Company/Driller): Maher Env./Denis Duchnowski MON. WELL NO.: MW-802
GRD. SURFACE ELEVATION" 111.01 ELEVATION FROM: CHECKED BY : Mike Heale
12 AT T ¥ Rt " 5 4 ] 3, X
DEPTH | BLOWS | SAMP SAMPLING DEPTH FIELD
(FEET) PER REC TIME MAT'L DENSITY/ MATERIAL or (moisture condition, SCREENING
6" / & CHG/ CONSIS CLASSIFICATION ROCK odors, geological DATA
SAMP SAMPLE NO WELL or ROCK CLR BRKN classification, rock METHOD =
32 LENG (QA/QC STATUS) PROF'L HARD weathenng etc ) | FID, Jar HS ]
filo sample taken from 0-34'
™ !
5 03 S$-1=34-36' @ 0930 loose dk gray | Gravelly, SAND Mostly F-C sand, some F-C angular sw Poor recov petroleum 136 ppm
3 gravel 1 piece 2 5" diam sub-rounded gravel odor & heavy staining
4 bik Poss rning-drain fill
36 5 20
5 17 $-2=36-38' @ 1000 GRAVEL Some F-C sand mostly coarse rounded aw Free-product filling void 240 ppm
5 spaces In gravel ]
9 & fine cobbles . Very heavy pet staining
38 32 20 M v
D&W1to 395 Casing
39 bouncing Roller-bit is
396 I S brining up small concrete
poss End of boring @ 395", Poss top of ring drain pipe frags @ 395
ring-drain '
pipe
Construct well with screen from 39 5-14 &' ]
TYPE OF DRILLING RIG | Referto P 1 of 2 for detail Tetra Tech NUS, Inc
METHOD OF ADVANCING BORING
METHOD OF SOI L SAMPLING
METHOD OF ROCK CORING
GROUNDWATER LEVELS. BORING NO.._SB-802
OTHER OBSERVATIONS:
PAGE 20f 2
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BORING LOG FOR. CTO 143 - Tank Farm 4 - Tank 45 - Supplemental Site Investigaiton BORING NO. : SB-803 .
PROJECT NO: 0288-0552 START DATE: 6-22-98
LOGGED BY._Tracy Dorgan TRANSCRIBED BY: LAC COMPLETION DATE: 6-23-98
DRILLED BY (Company/Driller): Maher Env./Denis Duchnowski MON WELL NO.: N/A
GRD. SURFACE ELEVATION: 110.86 ELEVATION FROM CHECKED BY : Mlke Healey
R e o o i s N RITee e T I b L Bih
DEPTH | BLOWS | SAMP SAMPLING DEPTH SOIL USCSs REMARKS FIELD
(FEET) PER REC TIME MAT'L | DENSITY/ MATERIAL or (moisture condition, odors, SCREENING
6" / & CHG/ CONSIs CLASSIFICATION ROCK | geologtical classification; rock DATA
SAMP SAMPLE NO WELL or ROCK CLR BRKN weathenng, etc ) METHOD =
0 LENG (QA/QC STATUS) | PROF'L HARD [FID, Jar HS]
Np samples taken from 0-38' bgs
2
Grinding & hopping from
4 4-6' bgs, quartzite fragments
(white) in wash
6
8
10
12
14
16
18
20
22 Moderate-heavy pet sheen
on wash water @ ~22-24'
24
26
28 Lost all water in casing @ 29'
w/ roller-bit  =~19 gal
30
32 v Harder driving @ 32'
TYPE OF DRILLING RIG Mobile Drill B-53 ATV | Tetra Tech NUS, inc.

METHOD OF ADVANCING BORING 4in drive & wash casing
METHOD OF SOI L SAMPLING 3n split-barrel dniven by 300 Ib hammer
METHOD OF ROCK CORING N/A

GROUNDWATER LEVELS BORING NO.._SB-803
OTHER OBSERVATIONS.

PAGE 1of 2
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BORING LOG FOR. CTO 143 - Tank Farm 4 - Tank 45 - Supplemental Site Investigaiton BORING NO. . SB-803 ,

PROJECT NO. 0288-0552 START DATE: 6-22-98
LOGGED BY:_Tracy Dorgan TRANSCRIBED BY. LAC COMPLETION DATE: 6-23-98
DRILLED BY (Company/Driller): Maher Env./Denis Duchnowski - MON. WELL NO : N/A
GRD. SURFACE ELEVATION: 110.86 ELEVATION FROM: CHECKED BY : Mike Heale
| ST MR N 2 MR T o AT bl R e L el el e RO
DEPTH | BLOWS | SAMP SAMPLING DEPTH SOIL USCs REMARKS FIELD
(FEET) PER REC TIME MAT'L DENSITY/ MATERIAL or (moisture condition, odors, | SCREENING
6" / & CHG/ CONSIS CLASSIFICATION ROC geological classification; DATA
SAMP SAMPLE NO WELL or ROCK CLR K rock weathering, etc ) METHOD =
32 LENG (QA/QC STATUS) | PROF'L HARD BRKN [FID, Jar HS}
No samples taken from 0-38' bgs Heavy petroleum sheen &
free-product on wash
water from approx 32'to
34 EOB

Hard, drniving to ~35-36",
36 lost water in casing @
~35-36" Pumping In fresh
water_ No return up casing

from 36-38'
38 v
9 06 S-1=38-39'bgs @ med black Sandy, GRAVEL - mostly rounded - subrounded coarse gm Total water loss = ~50 gal 75 2 ppm
21 10 0945 dense I gravel Trace - some F-C sand
M Phyllite In nose of spoon  Free-product saturating Hammer bouncing @ 39’
40 sample driving S-1 Stop
. to avoid poss ring-dratn
End of boring @ 39' bgs Casing to 38' Free-product coating
& dnil rods & casing
Backfill with bent chips to 26’ then volclay grout
TYPE OF DRILLING RIG | Referto P 1 of 2 for detail Tetra Tech NUS, Inc

METHOD OF ADVANCING BORING
METHOD OF SOI L SAMPLING
METHOD OF ROCK CORING

GROUNDWATER LEVELS BORING NO_._SB-803
OTHER OBSERVATIONS '

PAGE: 2 of 2
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BORING LOG FOR: CTO 143 - Tank Farm 4 - Tank 45 - Supplemental Site Investigation BORING NO. : SB-804 . '
PROJECT NO 0288-0552 START DATE: 6-17-98
LOGGED BY:_Tracy Dorgan TRANSCRIBED BY: LAC COMPLETION DATE: 6-17-98
DRILLED BY (Company/Driller): Maher Env./Denis Duchnowski MON. WELL NO.: N/A
GRD. SURFACE ELEVATION: 110 62 ELEVATION FROM: CHECKED BY : Mike Healey
- A T  ErIN R A AT o e ey Tyt Aok
DEPTH | BLOWS | SAMP SAMPLING DEPTH SOIL USCs REMARKS FIELD
(FEET) PER REC TIME MATL DENSITY/ MATERIAL or (moisture condition, SCREENING
6" / & CHG/ CONSIS CLASSIFICATION ROCK odors, geological DATA
SAMP SAMPLE NO WELL or ROCK CLR BRKN classification, rock METHOD =
0 LENG (QA/QC STATUS) | PROF'L HARD weathering, etc ) [FID, Jar HS )
start @ 0920
No samples taken from 0-14' bgs.
2 Grinding & hopping from
23
4
6
Grinding & hopping from
7-8
8
10
12
! Lt pet sheen on wash @
14 i v 14
7 06 S-1 @ 14-16' bgs med dk gray Sand & gravel Sand Is F-C grained, gravel is F-C gm Heavy pet odor & 127 4 ppm
5 @ 1030 angular phyllite Trace siit staining Free-product in
7 dense to black bottom 3 in
16 15 20
TYPE OF DRILLING RIG Mobile drill B-63 ATV | Tetra Tech NUS, Inc

METHOD OF ADVANCING BORING 4n drive & wash casing
METHOD OF SOI L SAMPLING. 3 in spht-barrel dnven with a 300 Ib hammer
METHOD OF ROCK CORING. N/A

GROUNDWATER LEVELS BORING NO__SB-804
OTHER OBSERVATIONS-

PAGE 1of 2
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BORING LOG FOR: CTO 143 - Tank Farm 4 - Tank 45 - Supplemental Site investigation BORING NO. : SB-804

PROJECT NO- 0288-0552 START DATE: 6-17-98
LOGGED BY: Tracy Dorgan TRANSCRIBED BY" LAC COMPLETION DATE: 6-17-98
DRILLED BY (Company/Driller): Maher Env./Denis Duchnowski MON. WELL NO.: N/A
GRD. SURFACE ELEVATION: 110.62 ELEVATION FROM: CHECKED BY : Mike Healey
. W PR RN oo 5" S, ” St
DEPTH BLOWS | SAMP SAMPLING DEPTH SOIL UscCs REMARKS FIELD
(FEET) PER REC TIME MAT'L | DENSITY/ MATERIAL or (moisture condition, SCREENING
6" / & CHG/ CONSIS CLASSIFICATION ROCK odors, geological DATA
SAMP SAMPLE NO WELL or ROCK CLR BRKN classification; rock METHOD =
16 LENG (QA/QC STATUS) | PROF'L HARD weathenng, etc ) [FID, Jar HS ]
8 12 S-2@ 16-18'bgs Silty, gravelly, SAND - mostly F-C sand, some fine - sp Small gty of free-product | 87 ppm
12 @ med dark coarse angular phyllite gravel, some siit on wash water
15 dense gray Top 3" =pet stained and
18 19 20 odor

End of boring @ 18' bgs

TYPE OF DRILLING RIG | RefertoP 1of2
METHOD OF ADVANCING BORING

METHOD OF SOI L SAMPLING

METHOD OF ROCK CORING*

Tetra Tech NUS, Inc

GROUNDWATER LEVELS BORING NO.._SB-804
OTHER OBSERVATIONS"

PAGE 20f 2
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BORING LOG FOR: CTO 143 - Tank Farm 4 - Tank 48 - Supplemental Site Investigation

PROJECT NO-_0288-0552

BORING NO.: SB-805

START DATE: 6-19-98

LOGGED BY:Tracy Dorgan TRANSCRIBED BY. LAC COMPLETION DATE: 6-22-98
DRILLED BY (Company/Dnller): Maher Env./Denis Duchnowski MON. WELL NO.: MW-805
GRD. SURFACE ELEVATION: 81 37 ELEVATION FROM: CHECKED BY : Mike Healey
R N R A M A KRR e i R ™ 2 BADLEE GO U
DEPTH | BLOWS | SAMP SAMPLING DEPTH SOIL USsCs REMARKS FIELD
(FEET) PER REC TIME MAT'L | DENSITY/ MATERIAL or {morsture condition, SCREENING
6" / & CHG/ CONSIS CLASSIFICATION ROCK odors, geological DATA
SAMP SAMPLE NO WELL or ROCK CLR BRKN classification, rock METHOD =
0 LENG {QA/QC STATUS) | PROF'L HARD weathering, etc ) [ FID, Jar HS }
No samples taken from 0-33' bgs
2
4
6
8
10
12
14
16
18
Lt -mod petroleum sheen
20 on wash @ 20
22 Increasing pet sheen with
depth
24
26
28
Strong pet odor while
30 dnilling 00 ppm in
Ol drops & heavy sheen breathing zone
32 v on wash water

TYPE OF DRILLING RIG Mobile dril B-53 ATV

METHOD OF ADVANCING BORING 4n drive & wash casing
METHOD OF SOI L SAMPLING 3 in split-barrel dniven with a 300 b hammer
METHOD OF ROCK CORING

Tetra Tech NUS, Inc

Li~

GROUNDWATER LEVELS
OTHER OBSERVATIONS:

BORING NO__SB-805
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BORING LOG FOR: CTO 143 - Tank Farm 4 - Tank 48 - Supplemenetal Site Investigation BORING NO. : SB-805

PROJECT NO: 0288-0552 START DATE: 6-19-98 '
LOGGED BY. Tracy Dorgan TRANSCRIBED BY. LAC COMPLETION DATE: 6-22-98
DRILLED BY (Company/Driller): Maher Env /Denis Duchnowski MON. WELL NO.: MW-805

GRD. SURFACE ELEVATION 81.37

ELEVATION FROM CHECKED BY : Mlke HeaIe

DEPTH | BLOWS | SAMP SAMPLING DEPTH REMARKS FIELD
(FEET) PER REC TIME MAT'L | DENSITY/ MATERIAL or (moisture condition, SCREENING
6" / & CHG/ CONSIS CLASSIFICATION ROCK odors, geological DATA
SAMP SAMPLE NO WELL or ROCK CLR BRKN classification, rock METHOD =
32 LENG (QA/QC STATUS) § PROF'L HARD weathenng; etc ) [ FID, Jar HS |
33
8 10 S$-1=33-35'bgs @ med dark GRAVEL Mostly angular phyllite gravei, trace silt, trace gm Saturated Abundant 186 ppm
34 5 0940 dense gray sand free-product
S to black | Free-product along fracture planes & in void spaces
35 7 20
7 05 S-2=35-37'bgs @ S-2A=0 2' - similar to above _
36 8 1000 S-2B=0 3’ - subrounded granite coarse gravel - nng-drain Ring-drain grvl_has
8 gravel free-product coating
37 5 20 ¥ extertor
Drive & wash to 39’
38 Lost all water in casing
once bit reached 39'
39 =255 gal
End of boring at 39’ bgs Note heavy sheen &
some free-product stuck
to dnii tools
TYPE OF DRILLING RIG | Referto P 1 of 2 for detail Tetra Tech NUS, Inc
METHOD OF ADVANCING BORING
METHOD OF SOI L SAMPLING
METHOD OF ROCK CORING
GROUNDWATER LEVELS BORING NO.:_SB-805
OTHER OBSERVATIONS:
PAGE 20of 2

o \deptistaffibor_logs\netc02~01\sb-805#2 doc




- N O S AN ) S GE & A T T AR ' SR N e aw e
L}

BORING LOG FOR: CTO 143 - Tank Farm 4 - Tank 42 - Supplemental Site Investigation BORING NO. : SB-806 .
PROJECT NO-_0288-0552 START DATE: 6-23-98
LOGGED BY:_Tracy Dorgan TRANSCRIBED BY: LAC COMPLETION DATE: 6-24-98
DRILLED BY (Company/Driller): Maher Env./Denis Duchnowski MON. WELL NO.: MW-806
GRD. SURFACE ELEVATION. 87.79 ELEVATION FROM CHECKED BY Mike Healey
L iaiae ‘hév oA A28t 3 X o :f-".;" RIS J. w{-‘ LB Z
DEPTH | BLOWS | SAMP SAMPLING SOIL REMARKS FIELD
(FEET) PER REC TIME DENSITY/ MATERIAL or (moisture condition, odors, SCREENING
6" / & CONSIS CLASSIFICATION ROCK geological classification, DATA
SAMP SAMPLE NO WELL or ROCK CLR BRKN rock weathering, etc ) METHOD =
0 LENG | (QA/QC STATUS) PROF'L HARD [FID, Jar HS |
2
4
8 10 S-1=4-6'bgs @ dense dark Gravelly, SAND Mostly F-C well graded sand, some sw dry 00 ppm
3 1624 | gray fine subrounded gravel, trace silt
25 l dark
6 22 20 brown
D&W to 9’
8
25 07 S-2=9-11' @ 0820 dense dark Gravelly, SAND Mostly F-M poorty graded sand, sp Damp - wet, poss from 00ppm
10 28 { gray fine subround gravel, trace silt wash water
27 l l l D&W to 11 5, casing
31 20 regusal Roller-bit through
_______ Boulder from 11 5-13 &'
12 cutting=D&W to 14'
boulder
4 1 VITTTTT
27 06 S-3=14-16' @ 1115 dense dark §-3A=0 4’ - gravelly, SAND Mostly F-C well graded sw 00 ppm
36 | gray fine subangular gravel
M4 poss top l l S-3B=02' - soft, saprolitic? phylite Poss boulder
16 47 20 of bedrock or cobble Minor oxidation
TYPE OF DRILLING RIG Mobile dnli B-53 ATV | Tetra Tech NUS, Inc
METHOD OF ADVANCING BORING 4" dnve & wash casing
METHOD OF SOI L SAMPLING 2in split-barrel driven with a 140 Ib down-hole hammer
METHOD OF ROCK CORING N/A
GROUNDWATER LEVELS BORING NO__SB-806
OTHER OBSERVATIONS"
PAGE 1of 2
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BORING LOG FOR: CTO 143 - Tank Farm 4 - Tank 42 - Supplemental Site Investigation BORING NO. : SB-806 .

PROJECT NO:_0288-0552 START DATE: 6-23-98
LOGGED BY:_Tracy Dorgan TRANSCRIBED BY: LAC COMPLETION DATE: 6-24-98
DRILLED BY (Company/Driller): Maher Env./Denis Duchnowski MON. WELL NO.: MW-806
GRD. SURFACE ELEVATION:87.79 ELEVATION FROM: CHECKED BY : Mike Healey
in Db : S N ., 2 ik kST s, Wilagd % atead
DEPTH | BLOWS | SAMPR SAMPLING DEPTH SOIL usCs REMARKS FIELD
(FEET) PER EC. TIME MAT'L | DENSITY/ MATERIAL or {moisture condition; SCREENING
6° / & CHG/ | CONSIS CLASSIFICATION ROCK odors; geological DATA
SAMP SAMPLE NO WELL or ROCK CLR BRKN classification; rock METHOD =
16 LENG (QA/QC STATUS) | PROF'L HARD weathering, etc ) [FID, Jar HS }
Cuttings are both fresh &
weathered phyllite
fragments Trace silty,
18 clay w/ orange-brn. color
50 5 $-4=19-20' @ 1200 soft dk gray | Saproltic phylite Minor oxidation noted Very soft - v.bkn | Lt sheen on wash water, | 0.5 ppm
20 100/5" 09 many fractures perpendicular to boring 1-2" zone of probably from graphite in
EOB clay filled fractures in center of sample phylite
End of boning at 20’ bgs
TYPE OF DRILLING RIG | Referto P 1 of 2 for details Tetra Tech NUS, Inc.
METHOD OF ADVANCING BORING.
METHOD OF SOI L SAMPLING.
METHOD OF ROCK CORING:
GROUNDWATER LEVELS: BORING NO.: S
OTHER OBSERVATIONS: < SB800
PAGE: 2of 2
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BORING LOG FOR: CTO 143 - Tank Farm 4 -Tank 45 - Supplemental Site Investigation BORING NO. : $B-807 ,
PROJECT NO:_0288-0552 START DATE: 6-25-98
LOGGED BY:Tracy Dorgan TRANSCRIBED BY: COMPLETION DATE: 6-25-98
DRILLED BY (Company/Driller): Maher Env./Denis Duchnowski MON. WELL NO.: MW-807
GRD. SURFACE ELEVATION: 109.73 ELEVATION FROM: CHECKED BY : Mike Heale
AR e A e G Bt R
DEPTH | BLOWS | SAMP SAMPLING DEPTH SOoIlL uscs REMARKS FIELD
(FEET) PER REC. TIME MAT'L | DENSITY/ MATERIAL or {moisture condition, odors; SCREENING
6° / & CHG/ CONSIS CLASSIFICATION ROCK | geological classification; rock DATA
SAMP SAMPLE NO. WELL or ROCK CLR BRKN weathering; etc.) METHOD =
0 LENG (QA/QC STATUS) | PROF'L HARD [FID, Jar HS]
No samples taken from 0-4' q&w to 4'
Grey wash, including wt.
2 gtz and mostly dk gray
phyllite cuttings
4 v 4
7 S-1=46bgs @ med dk Sity, SAND and GRAVEL - sands are F-C, gravel is S}/ r!o structure noted. Fill. Wet | 00 ppm
10 13 0830 dense gray angular F-C phylite and schist Trace GM | exterior, damp interior of
9 samp.
6 13 20
D&Wto 9'
no change
8 A
7 $-2=9-11'bgs @ med dk Similar to S-1 above S Saturated on exterior 0.0 ppm
10 10 10 0854 dense gray GM | damp - wet interior of
9 sample
9 20
D&W to 14'
12
Strong PET odor, sheen and
small gty. of free-product on
14 wash wiroller bit @ 13 5-
7 S-3=14-16'bgs med dk Sity, sandy, GRAVEL mostly F-C subangular phylite GM 14’ bgs
7 12 @ 1030 gray gravel In F-M sand, trace silt matrix 615 2 ppm
10 dense Heavy petroleum staining in top 8 in free-product . Note. use 3" & 300ib hammer
16 9 20 coating gravels and In fractures inside gravel to sample Free product noted
TYPE OF DRILLING RIG Mobile Driff B-53 ATV | Tetra Tech NUS, Inc.

METHOD OF ADVANCING BORING 4in drive & wash casing
METHOD OF SOI L SAMPLING 2in split-barrel driven by 140 ib down-hole hammer (S-1 &5-2) 3" spoon and 300 Ib hammer below S-2
METHOD OF ROCK CORING' N/A

GROUNDWATER LEVELS. - BORING NO.._SB-807
OTHER OBSERVATIONS:

PAGE: 1 0of 2
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BORING LOG FOR: CTO 143 - Tank Farm 4 - Tank 45 - Supplemental Site Investigation BORING NO. : SB-807 .

PROJECT NO: 0288-0552 START DATE: _6-25-98
LOGGED BY:Tracy Dorgan TRANSCRIBED BY: COMPLETION DATE: 6-25-98
DRILLED BY (Company/Driiler): Maher Env./Denis Duchnowski MON. WELL NO.: MW-807
GRD. SURFACE ELEVATION: 109.73 ELEVATION FROM: CHECKED BY : Mike Heale
. . - . Lo e : S5 5 55 205 5 R AL Do e Vo
DEPTH | BLOWS | SAMP SAMPLING DEPTH SOIL uscs REMARKS FIELD
(FEET) PER REC TIME MAT'L | DENSITY/ MATERIAL or (moisture condition, odors, SCREENING
6" / & CHG/ CONSIS CLASSIFICATION ROCK { geological classification; DATA
SAMP SAMPLE NO WELL or ROCK CLR BRKN rock weathering; etc.) METHOD =
16 LENG (QA/QC STATUS) | PROF'L HARD [FID, Jar HS |
18
S S-4=19-21'bgs @ med dk Similar to S-3 above. Lt. pet. stains, no free-product. GM Wet exterior, moist wet 33 0 ppm
20 ] 05 1110 dense gray interior of sample
4
4 20
22
Casing harder to drive
24 Q232
17 $-5=24-26'bgs @ dense dk S-5A=1’ GRAVEL, mostly coarse angular phillite gravel, | GM Saturated with free- 126 0 ppm
30 12 1150 grayto | trace silt, trace F-M sand. product along bedding
35 poss black S-5B = graphitic, saprolttic phylite Bedding planes planes and fracture
26 47 20 top of perpendicular to boring, nearly horizontal surfaces
bedrock Trace vertical fractures Free-product throughout S-5A
and B Pet impact along all bedding planes and
fracture surfaces
End of Boring at 26' bgs
TYPE OF DRILLING RIG ] See page 1 of 2 for details Tetra Tech NUS, Inc
METHOD OF ADVANCING BORING
METHOD OF SO! L SAMPLING.
METHOD OF ROCK CORING*
i
GROUNDWATER LEVELS. BORING NO,;_SB-807
OTHER OBSERVATIONS: .
PAGE: 2 of 2
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BORING LOG FOR: CTO 143 - Tank Farm 4 -Tank 45 - Supplemental Site Investigaiton BORING NO. : SB-808 : ,
PROJECT NO:_0288-0552 START DATE: 6-26-98

LOGGED BY:Tracy Dorgan TRANSCRIBED BY: COMPLETION DATE: 6-26-98
DRILLED BY (Company/Driller): Maher Env./Denis Duchnowski MON. WELL NO.: MW-808

GRD. SURFACE ELEVATION: 108.84

ELEVATION FROM: CHECKED BY : Mike Healey

DEPTH | BLOWS | SAMP SAMPLING L REMARKS FIELD
(FEET) PER REC TIME MAT'L | DENSITY/ MATERIAL or {moisture condition, odors, SCREENING
6" / & CHG/ CONSIS CLASSIFICATION ROCK | geological classification; rock DATA
SAMP SAMPLE NO. WELL or ROCK CLR BRKN weathering; etc.) METHOD =
0 LENG (QA/QC STATUS) | PROF'L HARD [FID, Jar HS]
No samples taken from 0-4' Drive to 4', knocked out
solis from casing no wash
needed.
2
4 v
8 S-1=46bgs @ med dk Sandy, GRAVEL - mostly graphitic phylite F-C gravel GM Dry no structure, possible 0.0 ppm
7 14 0835 dense gray {angular), some F-C sand, trace silt ” fill
9
6 11 20 l
’ Woody stem fragments
in wash.
8
21 S-2=911"'bgs @ dense dk Similar to S-1 above. Minor yellow-orange oxidation GM Saturated inside and out 03 ppm
10 15 06 0850 ] gray noted possible from wash
17 l Probable fill
19 20
12
14
11 S-3=14-16'bgs dense dk Gravelly, SAND. Mostly F-C sand, some fine-coarse SM/ Wet exterior, dry-damp interior
21 10 @ 0920 gray subrounded-angular gravel Trace silt GM of samp. Lost ~10 5 gallons 2.5 ppm
33 water from casing when S-3
16 47 20 v removed from boring
TYPE OF DRILLING RIG Mobile Dnill B-53 ATV | Tetra Tech NUS, Inc.
METHOD OF ADVANCING BORING 4in ID drive & wash casing
METHOD OF SOI L SAMPLING: 21n spiit-barrel driven with a 140 [b down-hole hammer
METHOD OF ROCK CORING: N/A
GROUNDWATER LEVELS. BORING NO.;_SB-808
OTHER OBSERVATIONS: Lost ~10 5 gal (casing vol ) @ 16' when S-3 removed from boring.
PAGE: 1 of 2
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BORING LOG FOR: CTO 143 - Tank Farm 4 -Tank 45 - Supplemental Site Investigation

PROJECT NO: 0288-0552

LOGGED BY:Tracy Dorgan

TRANSCRIBED BY:

DRILLED BY (Company/Driller): Maher Env./Denis Duchnowski

BORING NO. : SB-808

START DATE: 6-26-98

COMPLETION DATE: 6-26-98
MON. WELL NO.: MW-808

GRD. SURFACE ELEVATION: 108.84 ELEVATION FROM:
T TG Y o i LT
DEPTH | BLOWS | SAMP SAMPLING DEPTH SOIL Uscs REMARKS FIELD
(FEET) PER REC. TIME MAT'L | DENSITY/ MATERIAL or (moisture condition; SCREENING
6" / & CHG./ CONSIS. CLASSIFICATION ROCK odors; geological DATA
SAMP SAMPLE NO. WELL or ROCK CLR BRKN classification; rock METHOD =
16 LENG | (QA/QC STATUS) | PROF'L HARD weathering; etc.) [FID, Jar HS ]
18
Lt. pet sheen on wash
17 S4=19-21'bgs @ dk.. S-4A = 1.1’ - similar to $-3 above. SMW/ water. Petroleum odor. 53 ppm
20 23 15 0945 dense gray- S-4B = 0 4’ - graphitic, saprolitic, phyillite Oil in GM Pet. staining in bottom ¢
35 blk. bedding planes and both horizontal and vertical VBR 0.75' of sample. Free-
2 63 20 possible fractures product noted in soils
top of and on wash water.
bedrock
End of Boring @ 21' bgs -
TYPE OF DRILLING RIG: | See page 1 of 2 for details Tetra Tech NUS, Inc.

METHOD OF ADVANCING BORING.
METHOD OF SOI L SAMPLING"
METHOD OF ROCK CORING.

GROUNDWATER LEVELS:
OTHER OBSERVATIONS:

BORING NO.:_SB-808

PAGE: 2 of 2
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BORING LOG FOR: CTO 143 - Tank Farm 4 -Tank 48 - Supplemental Site Investigation
PROJECT NO: 0288-0552
LOGGED BY:Tracy Dorgan
DRILLED BY (Company/Driller): Maher Env./Denis Duchnowski

TRANSCRIBED BY:

BORING NO. : SB-809

START DATE: _6-29-98

'

COMPLETION DATE: 6-29-98
MON. WELL NO.: MW-809

GRD. SURFACE ELEVATION:76.19 ELEVATION FROM:
DEPTH | BLOWS | SAMP SAMPLING FIELD
(FEET) PER REC. TIME MAT'L | DENSITY/ MATERIAL or (moisture condition; SCREENING
6" / & CHG/ CONSIS CLASSIFICATION ROCK odors; geological DATA
SAMP SAMPLE NO WELL or ROCK CLR BRKN classification; rock METHOD =
0 LENG. | (QA/QC STATUS) | PROF'L HARD weathering; etc.) [FID, Jar HS ]
Np samples taken from 0-8' Drive to §' no wash
needed, knocked soils
out of casing.
2
4
v

7 S-1=57bgs @ gray §-1A =05’ - sandy, GRAVEL. Mostly angular phyilite GM Dry, no odor or staining. 351 ppm*
6 15 13 1020 med gravel fragments-graphitic. S-1B = trace fine root

15 dense dark S-1B = SILT. Trace fine sand, trace clay Trace fine ov fibers. Fine layenng

13 20 brown | roots & organic matter Fine layering noted. SM noted
8
10

27 S-2=10-12'bgs very yellow | S-2A =0.7'- SAND. Mostly poorly graded F-M sand, SP Wet - satuarated. 00 ppm

52 12 @ 1100 dense orange | ftrace sitt

57 gray- S-28 = 05 - silty, sandy, GRAVEL mix Mostly angular | GM Poss. top of till.
12 63 20 possible brown [ phyllite gravel, some F-C sand, trace sift

top of
il Hard Driving Casing
14
dark
brown

22 06 S-3=15-17"bgs Very dark Simifar to S-2B above Includes trace clay. GM Damp - wet. 0.0 ppm

16 40 20 @ 1135 dense gray

TYPE OF DRILLING RIG. Mobile Drill B-53 ATV

METHOD OF ADVANCING BORING 4 in. ID drive & wash casing
METHOD OF SOI L SAMPLING: 2 1n splt-barrel driven with a 140 Ib down-hole hammer
METHOD OF ROCK CORING: N/A

Tetra Tech NUS, Inc.

GROUNDWATER LEVELS:
OTHER OBSERVATIONS: * = Poss. FID detect of methane no pet. odor noted from sample

PAGE

BORING NO.:_SB-809

1of 2
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BORING LOG FOR: CTO 143 - Tank Farm 4 -Tank 48 - Supplemental Site Investigation BORING NO. : SB-809 '

PROJECT NO: 0288-0552 START DATE: 6-29-98
LOGGED BY:Tracy Dorgan TRANSCRIBED BY: COMPLETION DATE: 6-29-98
DRILLED BY (Company/Driller): Maher Env./Denis Duchnowski MON. WELL NO.: MW-809
GRD. SURFACE ELEVATION: 76.19 ELEVATION FROM: CHECKED BY Mike Heale
NN YR [25 N A o T o 3 SN 2 3
DEPTH | BLOWS | SAMP SAMPLING DEPTH SOIL FIELD
(FEET) PER REC. TIME MAT'L | DENSITY/ MATERIAL or (moisture condition; odors; SCREENING
6" / & CHG./ CONSIS CLASSIFICATION ROCK geological classification; DATA
SAMP SAMPLE NO. WELL or ROCK CLR BRKN rock weathering; etc.) METHOD =
16 LENG. | (QA/QC STATUS) | PROF'L HARD [FiD, Jar HS )
46 06 S-3cont fromp 1
43 20 of 2 ¢
D&W to 20". Phyliite
18 fragments & trace clay
inwash Some frag's have
fresh faces most are
slightly oxidzed.
20
70 1]:] S-4=20-21.3% possible | very fissile | gray S4A =0.2' - similar to S-2B & S-3 GM Dry - Damp. 0.0 ppm
100 @ 1345 top of S4B = 0 6' - very fissile, graphitic phylite Slightly VBR
100/4" bedrock saprolitic, minor oxidation staining noted on both
22 135 honzontal & vertical bedding planes & fractures
Water lost during drilling
End of Boring @ 21 35 =~10gal max.
TYPE OF DRILLING RIG. | See page 1 of 2 for details Tetra Tech NUS, Inc.
METHOD OF ADVANCING BORING:
METHOD OF SOI L SAMPLING.
METHOD OF ROCK CORING: ‘
GROUNDWATER LEVELS. ! BORING NO,; SB-809
OTHER OBSERVATIONS:
PAGE; 2of 2

_o.\deptista logs\net 701\8%(’00



S EE EE AR I I aGE B Yy & A W

APPENDIX B

WELL CONSTRUCTION LOGS



g
‘

4 A T .

QVERBURDEN MONITORING WELL CONSTRUCTION LOG

TETRA TECH NUS, INC.

A

GENERAL NOTE

1 Entry of 000 for Ground Elevation, Elev Top of Riser Pipe & Elev Top of Proteclive Cosing
Indicotes that Surveyed Ground Elevation Not Available

PERVIOUS SECTION
DEPTH BOTTOM OF PERVIOUS SECTION (Ft )

PROJECT NAME: CTO 143 - Tank Farm 4 - Supplemental Site Investigation PROJECT NO- 0288-0552
PROJECT LOCATION- NETC Newport, Rl - Tank Farm 4 WELL NO MW-805
CLENT 1S Navy BORNG N0 _SB-805
. . . BORING LOCATION
CONTRACTOR: Maher Environmental ORLLER _Denis Duchnowski . .
Tracy Dorgan e 6-22-98 Tank 48-Ring drain approx. 5'
LOGGED BY acy o South of former MW-119
CHECKED BY Mike Healey DATE- —
- PAGE 1 OF 1
ELEVATION TOP OF PROTECTVE g o !
CASING - . | LENGTH OF PROTECTIVE CASING ABOVE
GROUND SURFACE (Ft) 1.84
ELEVATION TOP OF R PIPE A
ELEVATION, 82.87 %EJ’\:??]A}EEOEFFI)SE E ABOVE GROUND 1.50
GROUND
ELEVATION 81.37 |
=]| |[E——— Tt 0F SURFACE SERL cement
= = DIA' SURFACE SEAL 8GS (In) ~5 in.
= =M DEPTH TO BOTTOM OF SURFACE SEAL (Ft) 2.5
SAND DRAIN LAYER > < D OF PROTECTIVE CASING (In) 4
< TYPE OF PROTECTIVE CASING _steelcasing
< DEPTH BOTTOM OF PROTECTVE CASING (Ft ) 3.0
- DEPTH BOTTOM OF DRAIN LAYER (Ft) 5.0
é\ RISER PIPE (In) 0- 2 oD 2.1/4
N % YPE OF RISER PIPE schedule 40 PVC
\— TYPE OF BACKFILL AROUND RISER PIPE N/A
"-2 stainless steel centralizers % - DEPTH TOP OF SFAL (ﬂ ) 5.0
placed on well screen. NP OF SEAL (hydrated) bentonite chips
-4 bags of #1 sand used for filter- Z / - DEPTH BOTTOM OF SEAL (Ft) 7.0°
pack (400 Ibs). 8.8
e DEPTH TOP OF PERVIOUS SECTION (Ft ) 4'5 '
=|  le——— DAMETER OF BOREHOLE (i) -~ In.
. —|«———— 1vPE oF PERVIOUS SECTION schedule 40 PVC
— TYPE OF OPENINGS _.020" factory slotted
—|e PERVIOUS SECTION (In ) D 2 00 21/4
—| {———— TYPE OF FILIER PACK AROUND filtersil #1 silica sand

38.8'

DEPTH BOTTOM OF FILTER PACK (Ft) 38.8'

TYPE OF BACKFILL BELOW FILTER Pack  COllapsed fill _patural materials
39.0

END OF BORING(ft )

o \dept\staffibor_logs\netc02~01\mw-805.doc




OVERBURDEN MONITORING WELL CONSTRUCTION LOG TETRA TECH NUS, INC.
PROJECT NAME: CTO 143 - Tank Farm 4 - Supplemental Site Investigation PROJECT NO 0288-0552
PROJECT LOCATION: NETC Newporl, Rl Tank Farm 4 Tank 42 WELL NO MW-806
CUENT S Nawy BORING NO- SB-806
CONTRACTOR: Maher Environmental ORLLER _Denis Duchnowski ADDro ngf"(\;,\L’OCST'ON' dient
X.
LOGGED BY Tracy Dorgan DATE:  6-24-98 pp (downgradient)
- of Tank 42.
ceckep g Mike Healey DATE
PAGE 1 OF 1
ELEVATION TOP OF PROTECTVE gg 70
CASING . | LENGTH OF PROTECTIVE CASING ABOVE 1.91
: GROUND SURFACE (FL)
ELEVATION TOP 0
FrEvaTon 89.45 gghéﬂr&oiﬂfu)SER PIPE ABOVE GROUND 1.66
GROUND
ELEVATION 87.79
= = ——— TYPE OF SURFACE SEAL cement
= = DIA' SURFACE SEAL BGS (In) ~5
= =M DEPTH 10 BOTIOM OF SURFACE SEAL (Ft) 2.5
SAND ORAIN LAYER _ < 1D OF PROTECTVE CASING (In) 4
< TYPE OF PROTECTIVE CASING _steelcasing
< DEPTH BOTTOM OF PROTECTVE CASING (Ft ) 3.0
- DEPTH BOTIOM OF DRAIN LAYER (Ft) 4.0
N RISER PIPE (In ) 0 2 00 225
5\ TYPE OF RISER PIPE schedule 40 PVC
\——— TYPE OF BACKFILL AROUND RISER PIPE N/A
-2 stainless steel centralizers > < DEPTH TOP OF SEAL (Ft) 4.0
placed on well screen. 7 % PE OF SEAL (hydrated) bentonite chips
7 - DEPTH BOTTOM OF SEAL (Ft) 5.0°
__|<e———— DEPIH TOP OF PERVIOUS SECTION (Ft) j'g
=|  fe——— DMMETER OF BOREHOLE (In) :
ot P TYPE OF PERVIOUS SECTION schedule 40 PVC
= TYPE OF OPENINGS _0.010 factory slotted
—|e PERVIOUS SECTION (In ) D _2 00 2.25
—| <«——— IYPE OF FILIER PACK AROUND #0 filtersil silica sand
= PERVIOUS SECTION
—la DEPTH BOTTOM QF PERVIOUS SECTION (Ft) 16.0
» DEPTH BOTIOM OF FILTER PACK (Ft) 16.0°
TYPE OF BACKFILL BELOW FILTER PACK _bentonite chips
20.0°
- END OF BORING(F1)

GENERAL NOTE

1 Entry of 000 for Ground Elevatron, Elev Top of Riser Pipe & Elev Top of Proteciive Casing
Indicoles thot Surveyed Ground Elevotion Nol Avallable

;
g
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OVERBURDEN MONITORING WELL CONSTRUCTION LOG

TETRA TECH NUS, INC.

PROJECT NAME-

CTO 143 - Tank Farm 4 - Supplemental Site Investigation

PROJECT LOCATION NETC Newport, Rl Tank Farm 4

CLENT U s Navy

PROJECTNO 0288
WELL NO©  MW-801
BORING NO SB-801

BORING LOCATION

A

-Used 2 bags/batches of voiclay
grout. Both ran into FM.

4

-Switched to bentonite chips & #3

sand for backfill (hydrated.) Use
3-50 ib. bags chips & 1-100 Ib bag
sand.,

4

A

-2 stainless steel cenralizers used
at top & bottom of screen.

4

-7-100 Ib. bags of silica sand used
for filter-pack. 6-#1 sand & 1 #3

A

sand. Filling void spaces around
well.

4

-Well developed prior to

placement of seal on 6-18-98.

)

GENERAL NOTE

1 Entry of 000 for Ground Elevation, Elev. Top of Riser Pipe & Elev. Top of Protectve Cosing
Indicotes that Surveyed Ground Elevation Nol Avatloble

CONTRACIOR Maher Environmental DRILLER _Denis Duchnowski Tank 42-Ring Drain ~5 th
) ank 42-Ring Drain ~5' no
Tracy Dorgan ATE-  6-15-98 - 6-18-98
LOGGED BY acy Dory: OATE former MW 123
CHECKED BY- Mike Healey DATE
PAGE: 1 OF 1
ELEVATION TOP OF PROTECTVE g4 70 ‘
CASING ’ | LENGTH OF PROTECTIVE CASING ABOVE
GROUND SURFACE (Ft) 1.86
ELEVATION TOP OF LENGTH OF RISER PIPE ABOVE GROUND
RISER PIPE 91.25 SURFACE (FL) 1.41
GROUND
ELEVATION 89.84
= ST TYPE OF SURFACE SEAL concrete
= =5 DA SURFACE SEAL BGS (In) ~5in.
= — - DEPTH T0 BOTTOM OF SURFACE SEAL (Ft) 25
SAND DRAIN LAYER L » 1D OF PROTECTIVE CASING (In) 4 in.
< TYPE OF PROTECTIVE CASING _Steelpipe
DEPTH BOTTOM OF PROTECTVE CASING (Ft ) 3
N - DEPTH BOTTOM OF DRAIN LAYER (Ft) S
N RISER PIPE (In) 0 2 00 21/4
N IYPE OF RISER PIPE schedule 40 PVC
) \— TYPE OF BACKFILL AROUND RISER PIPE bent. chips & #3 sand
Note: N 23.3

OEPTH TOP OF SEAL (Ft)

IYPE OF SEAL (hydrated) bentonite chips

DEPTH BOTTOM OF SEAL (Ft) 26.5'

DEPTH TOP OF PERVIOUS SECTION (Ft) 28.8

DIAMETER OF BOREHOLE {In ) 4.5

TYPE OF PERVIOUS SECTION schedule 40 PVC

YPE OF OPENINGS ~0.020" factory slotted

PERVIOUS SECTION {in ) o 2 o0 21/4

TYPE OF FILTER PACK AROUND _#1.8 #3 fitersil siica sand.

PERVIOUS SECTION

DEPTH BOTIOM OF PERVIOUS SECTION (F1) 38.8

DEPTH BOTTOM OF FILTER PACK (Ft) 38.8°

TYPE OF BACKFILL BELOW FILTER PACK _bentonite chips_
39.%

END OF BORING(f1 )

o:\deptistaffibor_logs\netc02~01\mw-801.doc




QVERBURDEN MONITORING WELL CONSTRUCTION LOG

TETRA TECH NUS, INC.

PROJECT NAME-

CTO 143 - Tank Farm 4 - Supplemental Site investigation

PROJECT LOCATION NETC - Newport, Rl - Tank Farm 4

PROJECT NO:  0288-0552
WELLNO  MWV-802
BORING NO SB-802

BORING LOCATION-

WAL

A

-Used 3.5 100 Ib. bags for filter-pack.

NN\W2

-Placed 2 stainless-steel centralizers

'y

onscreen. 1 @~35"bgs & 2nd @

A

20’ bgs.

1
\

A

' 3

GENERAL NOTE

I Entry of 000 for Ground Elevation, Elev Top of Riser Pipe & Elev Top of Protectve Casing
Indicates thot Surveyed Ground Elevotion Nol Avaiiable

TYPE OF RISER PIPE

TYPE OF BACKFILL AROUND RISER PIPE
DEPTH TOP OF SEAL (Ft)
TYPE OF SEAL

DEPTH BOTTOM OF SEAL (Ft)

DEPTH TOP OF PERVIOUS SECTION (Ft )
DIAMETER OF BOREHOLE (In)

TYPE OF PERVIOUS SECTION

TYPE OF OPENINGS

PERVIOUS SECTION (In ) 0 2

(hydrated)

CONTRACTOR Maher Environmental DRILLER- _DenisDuchnowski Ring drain - T .
ooy _Tracy Dorgan ONE 6-18-98 ing drain - Tank 45 ~5'N.E.
- former MW-122
CHECKED BY Mike Healey DATE:
PAGE: 1 OF 1
ELEVATION T0P OF PROTECTME 444 03 ‘
CASING - : ! LENGTH OF PROTECTIVE CASING ABOVE
GROUND SURFACE (Ft ) 2.03
ELEVATION TOP OF LENGTH OF RISER PIPE ABOVE GROUND
RISER PIPE 112.80 SURFACE (FL) 1.79
GROUND
ELEVATION 111.01
= TYPE OF SURFACE SEAL concrete
= = DIA SURFACE SEAL BGS (In) ~5"
= = DEPTH 10 BOTTOM OF SURFACE SEAL (Ft) 2.5
SAND DRAIN LAYER S ID OF PROTECTIVE CASING (In) 4.0
< TYPE OF PROTECTIVE CASING _Steetpipe
- DEPTH BOTTOM OF PROTECTVE CASING (Ft ) 3.0
NN - DEPTH BOTTOM OF DRAIN LAYER (Ft ) 5.0
RISER PIPE (In) n 2 00 21/4
schedule 40 PVC

bentonite chip
5.0
bentonite chip

12.00

14.5

4.5

schedule 40 PVC
.020" factory slotted
o0 21/4

TYPE OF FILTER PACK AROUND
PERVIOUS SECTION

DEPTH BOTTOM OF PERVIOUS SECTION (Ft)
DEPTH BOTTOM OF FILTER PACK (Ft)
TYPE OF BACKFILL BELOW FILTER PACK

END OF BORING(F1)

o:\dept\staffibor_logs\netc02~01\mw-802.doc
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QVERBURDEN MONITORING WELL CONSTRUCTION LOG

TETRA TECH NUS, INC.

TYPE OF FILTER PACK AROUND
PERVIOUS SECTION

A

DEPTH BOTTOM OF PERVIOUS SECTION

DEPTH BOTTOM OF FILTER PACK

[

TYPE QF BACKFILL BELOW FILTER

END OF BORING(F! )

4

GENERAL NOT

1 Entry of 000 for Ground Elevation, Elev Top of Riser Pipe & Elev Top of
Indicates that Surveved Ground Elevation Not

#1 filter sil silica sand

PROJECT CTO 143 - Tank Farm 4 - Supplemental Site Investigation PROJECT 0288-0552
oROJECT NETC - Newport, Rl Tank Farm 4 weeeno  MW-807
CLENT  _L1.S. Navy BORING SB-807
i _DenisDuchnowski BORING
CONTRACTOR Maher Environmental ORILLER Approx. 30’ W (downgradient) of
L0GGED LfiCVHZZﬁa" owe. 8-25-98 MW-802 at Tank Farm 45. Possible
CHECKED ke y OATE. ramp location. oAy e
ELEVATION TOP OF 111.91
CASING LENGTH OF PROTECTIVE CASING
GROUND SURFACE 2.18
ELEVATION TOP
o 116.62 gﬁgﬁr&or RISER PIPE ABOVE 1.89
GROUND
ELEVATIO 109.73 c )
TYPE OF SURFACE emen
e DIA. SURFACE SEAL BGS ~5-6"
<«—— DEPTH T0 BOTTOM OF SURFACE SFAL ~2.5°
SAND DRAN - » 1D OF PROTECIVE CASNG 4
- TYPE OF PROTECTIVE _Steelpipe
DEPTH BOTIOM OF PROTECTIVE CASING 3.0
NN - DEPTH BOTIOM OF DRAIN LAYER 4.5
3\ RISER PIPE (In ) 0 2 00. 225
\\ TYPE OF RISER PIPE schedule 40 PVC
\« TYPE OF BACKFILL AROUND RISER PIPE N/A
2 stainl el centralizers % 7 - DEPTH TOP OF SEAL (Ft) 4.5
-< stainless steel centralize hydrated) béntonite chips
placed on top & bottom of screen. 2 TYPE OF SEAL (hy ) P
- DEPTH BOTIOM OF SEAL 7.5
—{ DEPTH TOP OF PERVIOUS SECTION (Ft) :050
—| [ DIAMETER OF BOREHOLE (In) 'h IRV
=l TYPE OF PERVIOUS SECTION schecule
— TYPE OF OPENINGS 020" factory slotted
—|- PERVIOUS SECTION o 2 oD 2.25

250

25.2
bentonite chips

26'

o \dept\staffibor_logs\netc02~01\mw-807.doc




OVERBURDEN MONITORING WELL CONSTRUCTION LOG

TETRA TECH NUS, INC.

4

A

[ Y

f

GENERAL NOTE

1 Entry of 000 for Ground Elevation, Elev. Top of Riser Pipe & Elev Top of Prolective Casing
indicotes thot Surveyed Ground Elevation Not Available

PROJECT NAME: CTO 143 - Tank Farm 4 - Supplemental Site Investigation PROJECT NO 0288-0552
PROJECT LOCATION NETC Newport, Rl Tank Farm 4 - Tank 45 WELL NO MW-808
CLENT 11 S_Navy BORING NO SB-808
CONTRACTOR: Maher Environmentai DRILLER- _Denis Duchnowski A G%OR{,;S Lofc:}% 802 & 30
rox. 60' W o - !
logeeo gy _Tracy Dorgan e 6-26-98 V\f zf MW-807 at Tank Farm 45
- - m
CHECKED BY Mike Healey DATE
PAGE 1 OF i
ELEVATION TOP OF PROTECTIVE 110.72
CASING . . LENGTH OF PROTECTIVE CASING ABOVE
CLEVATON 10P OF GROUND SURFACE (Ft) 1.87
FLEvATIOn. 110.46 %%L%EOEF{RI)SER PIPE ABOVE GROUND 1.60
GROUND
ELEVATION 108.84
= TYPE OF SURFACE SEAL cement
— DA SURFACE SEAL BGS (In) ~5in.
=P DEPTH T0 BOTTOM OF SURFACE SEAL (FL) 2.5
SAND DRAIN LAYER S < ID OF PROTECTVE CASING (In) 4
- TYPE OF PROTECTIVE CASING steelcasing
- DEPTH BOTTOM OF PROTECTVE CASING (Ft) 3.0
N - DEPTH BOTIOM OF DRAIN LAYER (Ft) 5.0
PN RISER PIPE (in) D 2 00 225
% 5\\ TYPE OF RISER PIPE schedule 40 PVC
_ \——— TYPE OF BACKFILL AROUND RISER PIPE N/A
-2 stainless steel centralizers % - DEPTH TOP OF SEAL (F1) 5.0
laced on well screen. - -
P IYPE OF SEAL (hydrated) Dbentonite chips
Z - DEPTH BOTIOM OF SEAL (F1) 8.0’
- DEPTH TOP OF PERVIOUS SECTION (Ft) 105;5

DIAMETER OF BOREHOLE (in )
TYPE OF PERVIOUS SECTION

schedule 40 PVC

TYPE OF OPENINGS .020 factory slotted

PERVIOUS SECTION (In.) D 2 op 2.25

TYPE OF FILTER PACK AROUND #1 filter sil silica sand

PERVIOUS SECTION

DEPTH BOTTOM OF PERVIOUS SECTION (Ft ) 20.5

DEPTH BOTTOM OF FILTER PACK (F1) 20.7

TYPE OF BACKFILL BELOW FILTER PACK _bentonite chips
21.0

END OF BORING(Ft )

o'\dept\staffibor_logs\netc02~01\mw-808.doc
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OVERBURDEN MONITORING WELL CONSTRUCTION LOG

TETRA TECH NUS, INC.

T

TYPE OF FILTER PACK AROUND
PERVIOUS SECTION

#0 filter sil silica sand

PROJECT NAME- CTO 143 - Tank Farm 4 - Supplemental Site Investigation PROJECT NO 0288-0552
' PROJECT LOCATION NETC Newport, Rl - Tank Farm 4 - Tank 48 WELL NO MW-809
CLENT S Nawy BORING NO SB-809
CONTRACTOR: Maher Environmental DRLLER _Denis Duchnowski_. BOR'PC LOCATION )
, Approx. 60" W (downgradient)
LOGGED BY- Tracy Dorgan DATE  6-29-98
- of Tank 48.
cHeckep g Mike Healey DATE
l PAGE: 1 OF i
ELEVATION TOP OF PROTECTVE 7g g4
CASING : I LENGTH OF PROTECTIVE CASING ABOVE
' N GROUND SURFACE (Ft) 2.35
: ELEVATION TOP
ELEVATION 78.18 éﬁréﬂréEoEnrel)SER PIPE ABOVE GROUND 1.99
l GROUND
ELEVATION 76.19
= ==—— TVPE OF SURFACE SEAL concrete
' — = DIA SURFACE SEAL BGS (In) 5
= =< DEPTH T0 BOTTOM OF SURFACE SEAL (Ft) 25
l‘ SAND DRAIN LAYER — < ID OF PROTECTIVE CASING (In) 4
! TYPE OF PROTECTIVE CASING _steelcasing
' - DEPTH BOTIOM OF PROTECTVE CASING (Ft ) 3.0
l N ~* DEPTH BOTTOM OF DRAIN LAYER (Ft) 5.0
- é\ RISER PIPE (in) iD- 2 00 225
l N\ TYPE OF RISER PIPE schedule 40 PVC
Q«\— TYPE OF BACKFILL AROUND RISER PIPE N/A
-2 stainless steel centralizers < DEPTH TOP OF SEAL (Fl) 50
laced on screen. % —
', P % / IYPE OF SEAL (hydrated) bentonite chips
2 < DEPTH BOTTOM OF SEAL (Ft) 8.0
e DEPTH TOP OF PERVIOUS SECTION (Ft) 105'0
—|  [&——— DIAMETER OF BOREHOLE (In) :
—le TYPE OF PERVIOUS SECTION schedule 40 PVC
: TYPE OF OPENINGS 010" factory slotted
—|« PERVIOUS SECTION (in.) o 2 00. 2.25

1

GENERAL NOTE

1 Entry of 000 for Ground Elevalion, Elev Top of Riser Pipe & Elev Top of Proleclive Cosing
Indicates 1hot Surveyed Ground Elevation Nol Available

DEPTH BOTTOM OF PERVIOUS SECTION (Ft)

DEPTH BOTTOM OF FILTER PACK (Ft)

TYPE OF BACKFILL BELOW FILTER PACK

END OF BORING(Ft)

20.0

20.2

bentonite chi
21.35'

o \dept\staffibor_logs\netc02~01\mw-809.doc
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LOUIS FEDERICI and ASSOCIATES

365 Smith Street, Providence, Rl 02908 Tele: 401-331-1570  Fax: 401-331-1593

H
1

land surveyors biologists planners

Tabulation of field located wells for Tetra Tech NUS Inc.- at Tank Farm 4, Newport, Rl

LFA PROJECT NUMBER = 941005

Date Surveyed: 6/10/98;

The values below are based on the following datums:
Horizontal = NAD 1983; Vertical = Local Mean Low Water

LFAPT.| T.T.NUS | NORTHING EASTING | EXISTING | TOP OF | TOP OF
NO. 1.D. GRADE | CASE PVC
430 MW422 174886.5656] __ 384977.7830 66.03 68.22 68.00
431 MW-408 174738.2963] __ 384979.8954 6713 69.89 69.73
432 MW-805 174841.9933] __ 384911.6514 64.20 66.04 §5.70
433 MW-409 174855.4882| __ 384670.9223 61.01 63.60 63.32
434 MW425 174879.4265] __ 364853.6962 59.93 61.90 61.78
435 MW-809 174839.3011] __ 384839.4798 59.02 61.37 61.01
436 MW424 174804.0450] __ 384855.0149 59.54 61.95 61.80
437 MW421 174753.0803| ___ 384815.9974 55.74 58.03 57.84
438 MW-801 1755540228 3854179591 89.84 91.70 91.25
439 MW-806 175564.2284| __ 385386.6168 87.79 89.70 89.45
440 MW-808 1754857012 385709.9235| __ 108.84] __ 110.72] __ 110.46
441 MW-807 175475.3647| __ 385738.0198] __ 100.73] __111.91] 11162

442 SB-804 1754650794 385756.6615| 11062
443 MW-802 175464.8346] __ 385766.0839] __ 111.01] __ 113.03] __ 112.80
444 SB-803 175542.8778] __ 385795.4660] __ 110.86
445 MW-330 1755465288 385798.7502| 11069 __ 112.87] _ 112.79
446 MW-331 175469.8916] _ 385885.5592] _ 113.22] _ 114.79] __114.65
447 MW-332 175422.5083 __ 385811.2034] __ 112.70] __ 114.00] _ 113.84
448 MW=5D 1753615299 385929.7505] __ 115.26] __ 118.43] __ 118.13
449 MW-5S 175356.7993 __ 3859316799] __ 11541] _ 118.60]  118.37
450 MW-605 175872.8654] 3851243352 64.39 66.45 65.80
451 MW-418 175832.9219] __ 385262.7563 69.90 72.37 72.23
452 MW-3S 175447.7299] ___ 385208.7553 72.53 75.66 75.36
453 MW-3D 175448.7882] __ 385220.7880 73.54 76.73 76.45
454 MW-1D 175815.4290] __ 384802.6251 51.17 53.92 53.55
455 MW-1S 175611.6709] __ 384797.3819 50.88 53.69 53.69
456 MW-10 176361.0099] __ 384315.0531 30.83 32.45 32.20
457 MW-4 175191.5840] ___ 383444.1375 34.11 36.99 36.73
77 BM #7 178487.4068] ___ 386160.1205 12.85

4
NOTE:
1) THOSE VALUES IN BOLD SCRIPT ARE REVISED VALUES.
REVISIONS: ,,4/‘/‘ /%
1] 10/7/98 RECALCULATED LFA POINTS 430-437. [

2] 10/15/98 CHANGED ELEVATION LFA POINTS 430-437.

EI Rgé€. Number 1646

Page 1 of 1



APPENDIX D

SAMPLE LOG SHEETS



g lﬁ: TETRA TECH NUS, INC. SAMPLE LOG SHEET - LIQUID PHASE
®
w | Site Name: “TRANY- FRRM '-{ - (YR ~ o Tetra Tech, NUS Job Nopms 2% 0552~
o |SamplelD: TFEY-MI-TR-0| QC Information: _“TR| £ RN A FE (if applicable)
@
G ,
Sample Method/Device: (i M PCﬁJL .| TYPE OF SAMPLE: (Check all that apply)
Depth Sampled: feet Total Depth feet {SW Only)
Sample Date & Time: 1 ¥ /_C(‘_a |i |E hours Groundwater & Trip Blank*
Sampler(s): { 0'(’-.&14-(\} Surface Water Rinsate Blank*
SN Residential Supply _____ Field Duplicate Coflected
Date Recorded By: L- m‘M S~——— - 9 Grab Other {Specify):
—  \Signature Composite
*include sample source & lot No.
WELL PURGE DATA: ' Micro Tip/OVA Monitor Reading: ppm
Well Depth faat Purge Slait hrs Samplinglpurge Data:
Vol. & . Temp °C pH Spec. Cond. DO
Inside Diamater Inches | Purge Stop Time hs { O
1 -
3 - - -
4 _—
Water Level teot | Total Gallons
Purged
Waell Valume gal. | Purge Mathod
Color: Turbidity: CLR/SL CLDY/CLDY/OPAQ
ANALYSIS + BOTTLE LOT NO. TRAFFIC REPORT NO. COMMENTS
T ORGANIC INORGANIC | D\i2<X] AR | HY <Py LD _vae
VRIOCEE ¥2 M) ‘ IRTOR.  JWTD  PRE - PRGRATYY  AMRE.
Vg Vil . :
0
D
Q)
m
©
[\V]

Tt, NUS form #4



g ,11; TETRA TECH NUS, INC. SAMPLE LOG SHEET - LIQUID PHASE
®
w | Site Name: _[ME FARIM H - A70143 ~S&T1 Tetra Tech, NUS Jab No./PMS _ KLY —055 2
< | Sampe ID: “TFY-mud - RR -G ( QC Intormation: RINSITE &A"\K — AeovwD- (if applicable)
[ ‘e
Sample Method/Device: __DiSPe B CERL | TYPE OF SAMPLE: (Check all that apply)
Depth Sampled __g)rg: feegg _iﬁTotal Depth feet (SW Only)
Sample Date & Time: 7/ / _Hﬂg hours Groundwater Trip Blank*
Sampler(s): | €M W Surface Water g Rinsate Blank™
N Residential Supply Field Duplicate Collected
Date Recorded By: L Nty o x Grab Other (Specify):
ignature ____ Composite
*include sample source & lot No.
WELL PURGE DATA: Micro Tip/OVA Monitor Reading: ppm
"] Well Depth faat | Purga Slart hrs Samplinglpu[ge Data:
Val. # . Temp °C pH Spec. Cond. DO
Inside Diamater Inches | Purge Stop Time hrs | O
: -
3 _ _ _
4 L —_
Water Level teot | Total Gallons
Purged
Well Volume gal. | Purgs Methad
Color: Turbidity: CLR/SL CLDY/CLDY/OPAQ
ANALYSIS ‘' BOTTLE LOT NO. TRAFFIC REPORT NO. COMMENTS
Jol5-%Z,0 ORGANIC INORGANIC
_50ot 5 I5T_reey (AR _GPPUSY VIC e O
L Ry, MeTILS (A5 BOD FaR TEY-MO-74 0/ ) /MY Byue¥
Y Dise . Rrpp Memrts W SkmMPE DI EIER) N poierT JVOC
po TPy - 48| SAMPLETR . 7 RA1LER pf DVUE MATER [LoT +F
a F192) ¢ (oMAT TPK QIOC § i vome
[\
Y £ 0055 S
"gm U TS 058D 10 mc/s&mm’ 23
Tt, NUS form #4 MU - %0 -[



pe:iB@ 85, 89 TNr

Z8 " 3994

TETRA TECH NUS, INC.

SAMPLE LOG SHEET - LIQUID PHASE

Tetra Tech, NUS Jab No./PMS

I X 0552

Site Name:  JTAN& 5/-/*7///5 ST
Sample ID: ’f'r:-{/—— /WW’RIZ Jd<

QC Information:

RINSKTYZ BIAK 7o

(if applicable)

4 RO

Sample Method/Device; 25') EI(-‘L&‘I//DHZLZ/ M

.| TYPE OF SAMPLE: (Check all that apply)

Depth Sampled: ___ feet

Sample Date & Tjme: 7/ T /93
Sampler(s): /_M(_)

Tatal Depth

feet (SW Only)

( Z hours

\C Groundwater
Surface Water

Residential Supply

Date Recorded By:

X Grab

//,(aaﬁ

Composite

_’L Rinsate Blank"

Trip Blank*

Field Duplicate Collected
Other (Specify):

*include sample source & lot No.

WELL PURGE DATA: Micro Tip/OVA Manitor Reading: ppm
Well Depth faat Purge Start hrs Samp"nglpurge Data:
Vol. # . Temp °C pH Spec. Cond. DO
Inside Dlamater Inches | Purge Stop Time hes | O
1 - o .
3 - - -
4 A
Water Leval leet | Total Gallons
Purged
Well Valume gal. | Puigs Method
Color: Turbidity: CLR/SL CLDY/CLDY/OPAQ
ANALYSIS + BOTTLE LOT NO. TRAFFIC REPORT NO. COMMENTS
JZ 40 ORGANIC | INORGANIC | Tauti 114 MP-RB-0>  RuBAE F ol

N wem? ol

LAR SHAIED (b

ERet 4 NEp. )01 .
Hllkly 7 ??x-%aﬁ\@) 4o M.

TolLeR. £ THed

UIs

-V

T1, NUS form #4



Slal QI

' skl & pUue  —=06,0% :
g lﬁ: TETRA TECH NUS, INC. SAMPLE LOG SHEET - LIQUID PHASE
@
@ | Site Name: TR FARMN Y - sss7 - DI Tetra Tech, NUS Job No./PMS OTZEE -05% T
o | SampleID: H5 - MBS ~33Q ~O0L QC Information; (it applicable)
(41}
G )
Sample Method/Device: ISV - MU~ || TYPE OF SAMPLE: (Check all that apply)
Depth Sampled: teet_ __ Total Depth feet (SW Only)
Sample Date & Time: 7 | O ﬁj 1126 houwrs & Groundwater Trip Blank*
Sampler(s): Surface Water Rinsate Blank*
/A N Residential Supply Field Duplicate Collected
Date Recorded By: ﬁ Grab Other (Specify):
Signature Composite
*include sample source & lot No.
WELL PURGE DATA: Micro Tip/OVA Monitor Reading: ppm
Well Dapth tast | Purge Slart . é hrs Samp"nglpurge Data:
¢ 20
530 l Vol. # . {ucd Tempoc AL oy Speg. Gond. DO
Inside Diamater Inches | Purge Stop Time hes | O >3 \e. 0-0ol (7R o ,5(6 7
v 1705 1 s 123 pel~ g.6o o R6r =.ak
o 2.0 ol &M 0 270 0.90
512 2.0°
2 P (22 gl 620 0202 Q.64
Water Level Zo ' 65 feot :::;Lgailons 18 —
Wall Volume 3.7 gal. | Purge Methad DIS?. TG A
Color: Turbidity: CLR/SL CLDY/CLDY/OPAQ
ANALYSIS ' BOTTLE LOT NO. TRAFFIC REPORT NQO. COMMENTS
ORGANIC INORGANIC Gl drplils
5 O gheer/
i
Q
N

Tt, NUS form #4




PE:BO 35, 83 Nr

€@"398d

1

"

TETRA TECH NUS, INC.

SAMPLE LOG SHEET - LIQUID PHASE

Site Name: __| NG BRRON H - 4TI ~ ST
Sample ID: _HE -mI - {24 - (aLF:-.ﬁufé‘M MeﬂHJ>

Tetra Tech, NUS Job No./PMS O 2KE-05572
QC Information: T IN=TE-Mw-DPo) i applicable)

Samp‘l; Method/Device: Dl$P~ _EMLBK

Depth Sampled: feet Total Depth

feet (SW Only)

hoursDJf’}[ﬂlD X Groundwater

| TYPE OF SAMPLE: (Check all that apply)

Trip Blank*

Surface Water Rinsate Blank™

Sample Date & Time: 19 19% IS‘Z?
Sampler(slzm F’S \‘\O\BNV

i Residential Supply i Field Duplicate Collected
Date Recorded By: = \\M (N _— Y  Grab Other (Specify):
L') Slgnalure Composite N
*include sample source & lot No.
WELL PURGE DATA: - Micro Tip/OVA Monitor Reading: ppm
Well Depth fant Purge Slart hrs Samplinglpufge Data:
A2 sU0 .
4.1 ! Vol. # . Temp oC $4C  pH Spec. Cond. {wb  po
inside Diamstar Inches | Purge Stop Time s | O ﬂ_.o 0.0\ 694 0.292 §14 %
Z 5 0 1 [{.9 v.ot (93 X 694 3.90
/ [ * 1268 ool gHI 0200  9&_ o
3 9% SO 36 0 309 _ 473 025
Water Level ! ' . 70 leot x:;:c(liallons 15
Well Volums 4.8 gal. | Purge Method wM P
Color: Turbidity: CLR/SL CLDY/CLOY/OPAQ
ANALYSIS + BOTTLE LOT NO. TRAFFIC REPORT NO. COMMENTS
Gpo ORGANIC INORGANIC | Pelolen,,  Japlel | shun  on (choy)
Vol o ’
Svoc ANBEIL. 0.04 7Tt NGRS . oSG
2 (NERTME PRCE_Tmon, 10 FORE -
Nt -
Aiss ek - Dk.. Rpavy) - Btk HEwIY pelPouri OR7 IKG
INT. of (O 4 G E (8,62 5 [509330
YT3T o 50>  XR.50 o 057

Tt, NUS form #4




Pe:88 86, 82 NI

28" 3944

. b - oz " -

T}| TETRA TECH NUS, INC. SAMPLE LOG SHEET - LIQUID PHASE
Site Name: “FRlC TN U — pp 43~ ST Tetra Tech, NUS Job No./PMS 025%6-055 2
Sample ID: _ 4B -MS~-H5_072 QC Information: FOR_6PO Anf SIS (if applicable)
Sample Method/Device: D BAILEORL | TYPE OF SAMPLE: (Check all that apply)
Depth Sampled: M 15 -Yofeet Total Depth feet (SW Only)
Sample Date & Time: _7/ 9 /9&, (745 hours X Groundwater Trip Blank*
Sampler(s): W\Q\f M{‘[ﬁ/\-/ Surface Water Rinsate Blank*
Residential Supply Field Duplicate Collected
Date Recorded By: ‘\\c_)~24 N )( Grab Other {Specify):
[ Signature Composite
*include sample source & lot No.
WELL PURGE DATA: Micro Tip/OVA Monitor Reading: ppm
Waell Depth fast | Purge Start / brs SamplinglPurge Data:.
. vy
L,S‘OL( \\\7 Vol. # UﬁBIVJY Temp oC pH Snu Nn‘/@) Spec. Cond. DO
Ineide Diamster Iinches | Purge Stop Time hs | o 5»' ,7 L, b- 2‘” 0.0\ .42 3. 33
4 P T (o8 0OV 37 235
1229 |yz ZZ] 655 0-01 32 4
373 ] S | 2- b-50 0-01 350 327
. )
Water Level lI‘C\U feot :::;Lgallons [5/ Ié
Well Volume 5: \ gal. | Purge Mathod jb/SP\ 21/ Lep
Color: L. Rfa] Turbidity: CLR{SCCLDYXCLDY/OPAQ
ANALYSIS * BOTTLE LOT NQ. TRAFFIC REPORT NO. COMMENTS
ORGANIC INORGANIC | ) USE)) IWToriiE  FA7Le7 T INSPRTT .
A/ﬂ/wﬂzk [TERIAG W2 IS - rrowiid TRy
DR TRODVCT A1 % 72 borem | eodR  whnod—
ATV elL DROPS.
Vot .= (e (] ol DROPS ¢l ¥ 2T, oDde.
VoL .Z=Samg A UocL . |,
VoL. 3=l oL DEOPC

Tt, NUS form #4

N
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TETRA TECH NUS, INC.

¥

SAMPLE LOG SHEET - LIQUID PHASE

Site Name:(Eu)L -1‘7’{-;(/\/\ 4‘ 51’0/73- SS

Sample ID: 2L - ) - 05 - O

Tetra Tech, NUS Job No./PMS ()7¥% - 0557

QC [nformation:

(it applicable)

Sampl; Method/Device: DISA &PT\L\?K

TYPE OF SAMPLE: (Check all that apply)

Depth Sampled: feet
Sample Date & Time:

Total Depthw |7 . 75 feet (-SW-ORH@
" a h

- ours é Groundwater Trip Blank*
Sampler(s): _"Seotrt Hobded) - —Toner Surface Water _____ Rinsate Blank"
Y ) Residential Supply _____ Field Duplicate Collected
Date Recorded By: ‘_1"03_04 — X Grab Other (Specify):
— Signature Composite
*include sample source & lot No.
S pld om 7/? & ne
WELL PURGE DATA: Micro Tip/OVA Monitor Reading: ppm
Waell Depth N "l "19811! Purgs Start hrs Samplinglpurge Data:
-dy—ke—k@, 071S
F@ \ Vol. # . -TpRRB.  Temp °C pH Spec. Cond. SA_QOE DO
Inside Diamoter lnches_ Purge Stop Time hts | O 'i'_- I 3 ‘S (2Ll_‘7 ' “/Z, o -0} Q 7
1 ?1% 1z \ (.55 HZT 0ol 3
7 635 |3 __
4
Water Levul feet | Total Gallons T
9.6\ Purged Z 1239 ¥ (132
Waell Volume |, 3 gal. | Purge Method - BMI&L /l_:‘i;—;;”/’;]q—/;f
Color: Bgovn Turbidity: CLRISL CLDYACLDY/OPAQ oné '
ANALYSIS * BOTTLE LOT NO. TRAFFIC REPORT NO. COMMENTS
VoS @70 ORGANIC INORGANIC | (n1T. 3aiete g AR/ L0  omidee =
SNOGNS No_ sievd pPored . '
AL MCTRS [Roar -
DS . et [0 WAL MWD DY v 10 piv. BTTH.  PRGG =
T -H\RB AL, T o =2V

Tt, NUS form #4
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= ,'ﬂ; TETRA TECH NUS, INC. SAMPLE LOG SHEET - LIQUID PHASE
o
g | Site Name: T JAMC FARM H - CTOHZ ~ ST Tetra Tech, NUS Job No /PMS 02K €~055 2
< | Sample ID: __6/2 —mMod - KOl -0 QC Information: MS/I\/\S;D - (AR QC_ (if applicable)
@
@ [
IN -
Sample Method/Device: ]513?. R LR, .| TYPE OF SAMPLE: (Check all that apply)
Depth Sampled: feet Total Depth feet {SW Only)
Sample Date & Tm/ /ﬁ e hgurs x- Groundwater Trip Blank*
Sampler(s): _ TSeott Ho Do  TTieN SoRaae) Surface Water Rinsate Blank®
. Residential Supply Field Duplicate Collected
Date Recorded By: ﬁm Y Grab ¥ Other (Specify):ms m
Signature Composite / Sb
*include sample source & lot No.
WELL PURGE DATA: Micro Tip/OVA Monitor Reading: ppm
Well Depth 'ﬂﬁ’l Purge Slart hrs Samplinglpurge Data: )
'S
3 W /.
17’ XA //0 Z Vol. # '7593!])1 Temp °C pH Sﬁbm.(%> Spec. Cond. DO
Inside Diamater Inches | Purge Stop Time mMs | o o5 L;,"[ 7,100 _4.0¢ .3 Z? 7, g’
va LS5 I -~ S 658 001 0.337 l.ors
g S22z 1.9 E.45 B0l 0.8 4.29
3 6290 L4 €-t9 g.el 0-.324 l. Xy
Water Lovel teot | Total Gall
ater Leve Z(o 'Cto oo Pl(:r;‘:da ons q
Wall Valume Zi gal. | Purge Method NiKP. BAIE
Color: Turbidity: CLR/SWOPAO
ANALYSIS * BOTTLE LOT NO. TRAFFIC REPORT NQ. COMMENTS
\OE2 - 270 ORGANIC INORGANIC | |MIT. "ORE = (Lelore, iJo
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,'ﬂ: TETRA TECH NUS, INC.

SAMPLE LOG SHEET - LIQUID PHASE

Site Name: JAMC T 4 - (IS - ST

Sample 10: _ HS - M - Q07 ~g \

Tetra Tech, NUS Job No./PMS 0 '2%R-0SL 2

QC Information:

(it applicable)

Sample Method/Device: OISR, 2AIER

.| TYPE OF SAMPLE: (Check all that apply)

Depth Sampled: feet Total Depth

Sample Date & Time: -7 / 5§ /93 | 200 h

feet {SW Only)

ours

}_C_ Groundwater

Surface Water

Trip Blank*
Rinsate Blank*

Sampler(s): __ TT{AeM _\(')cﬂ(;mm

Residential Supply Field Duplicate Collected

Date Recorded By: ‘—T.‘i\om N X Grab Other {Specify):
- L/ Signature Composite
*include sample source & lot No.
WELL PURGE DATA: Micro Tip/OVA Monitor Reading: ppm
Well Depth L-’ l '7/ 'ﬂi' Purge Start hrs Sampling/Purge Data:
F 550 Iy %)
: Vol. # . TuegpiNY Temp oC pH Skums Spec. Cond. DO
Inside Diameter Inches { Purge Stop Time hts | O 5 5(‘) ] ‘g ‘Z 5’. Zfi 0- vl . Zq \_S Zi{
v “0@ 1 O {1-77 92 o091 ,295 37
‘ id 0. S . 599 0.0\ 256 406
A2 0.5 ;% 549t 9.0 295 _ 2.43
Water Lovel zo . S’Z feot x:;:galluns ' ' _g_ ’2. ’ )
Woell Volume %al. Purge Mathod bI$P~ _B‘Hﬁ

Color: P - Raey 3.4 Turbidity: CLR/SL CLDYICLD@

ANALYSIS ' BOTTLE LOT NO.

TRAFFIC REPORT NO.

COMMENTS
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;Q‘ I-It TETRA TECH NUS, INC. SAMPLE LOG SHEET - LIQUID PHASE
S .
% Site Name:™_IANA TAR M L{" (o143 - SSLT Tetra Tech, NUS Job No./PMS _J2K¥ 055 2
< | SampleID: 48 - M - KOS -0 | QC (nformation: (if applicable)
@
Sample Method/Device: j)\$?. TAMLER_ TYPE OF SAMPLE: (Check all that apply)
‘| Depth Sampled: feet i_Total Depth feet (SW Only)
Sample Date & Time: 7/ 9 /i_ | 3 hours 7( Groundwater Trip Blank*
Sampler(s): O ihAde Surface Water Rinsate Blank*
v . Residential Supply Field Duplicate Collected
Date Recorded By: G-BAL Y Grab Other (Specify):
4 Signature Composite
*include sample source & lot No.
WELL PURGE DATA: Micra Tip/OVA Monitor Reading: ppm
] Well Depth taat | Purge Start hrs Samplinglpurge Data:
3C1 c\ [(ZO Vol. # . Temp °C 561’ pH Spec. Cond. “{‘“J’ Do
Inside Diameter Inches | Purge Stop Time hts 1 O l?,( 0_4;’(_ 6{5‘7 O .861 qa.i (m
(265" 1 Wl agr ¢.31 0.2d6 0S Yy
Z ‘ 4 121 Gof €33 0.7% 35 20§
3 3.0 oﬁT (33 0,.326% oS Q ¢F
Water Levsl 15 ,-, laot x:;;:allons l g
Waell Valume 4,0 gal. | Purgas Method plga ﬂ/&'ﬁ
Color: ) Turbidity: CLR/SL CLDY/CLDY/OPAQ
ANALYSIS " BOTTLE LOT NO. TRAFFIC REPORT NQO. COMMENTS
Vec ORGANIC INORGANIC | ohewle o) prdued bl a8 rmusordl
TPl yass {luﬁljguﬂ/d- .
JZ:‘ | e J\"’)”{ w_ﬂ@m
2 Vo
m
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hvi
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TETRA TECH NUS, INC.

w

e Vo 8 il

SAMPLE LOG SHEET - LIQUID PHASE

Site Name:/{jﬂ\/\L ARM L{ - G043

- ST

Sample ID: _{2 - M- F0(,-O \

Tetra Tech, NUS Job No./PMS ) Z7%Y% -0SE5 2

QC Information:

(if applicable)

Sample Method/Device:

.| TYPE OF SAMPLE: (Check all that apply)

Depth Sampled: feet Total Depth feet {(SW Only)
Sample Date & Time: / / hours Groundwater Trip Blank*
Sampler(s): Surface Water Rinsate Blank"
Residential Supply ___ Field Duplicate Collected
Date Recorded By: Grab Other {Specify):
Signature Composite
*include sample source & lot No.

WELL PURGE DATA: Micro Tip/OVA Monitor Reading: ppm
Well Depth faat | Purge Start hrs Samp“nglpufge Data:

Vol. # . Temp °C pH Spec. Cond. DO
inside Diamster Inches { Purge Stop Time hrs | O

1 __

3 S

4 —_—
Water Level feot | Total Gallons

. Purged
Wall Volume . gal, | Purge Mathod
Color: Turbidity: CLR/SL CLDY/CLDY/OPAQ
ANALYSIS ' BOTTLE LOT NO. TRAFFIC REPORT NO. COMMENTS /
| /]
ORGANIC INORGANIC | "\ VAT ~Auadly IV N [/
PNH—SAA 2o
- ‘:‘j
N =2\ / \ A j I‘//.[ J
I~ 7 VYAV ===
4

Tt, NUS form #4
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g lﬂ; TETRA TECH NUS, INC. SAMPLE LOG SHEET - LIQUID PHASE
Q
i} - R
& | Site Name: | Ped AR Y Tetra Tech, NUS Jab No./PMS J2K4~05S 2
8 Sample ID: _HS _ pAid - 807 - 0\ QC Information: (it applicable)
G ,
Sample Method/Device:  DIST - i LER TYPE OF SAMPLE: (Check all that apply)
Depth Sampled: feet Total Depth feet {SW Only)
Sample Date & Time: 7/ & /48 l €00 hours ﬁ Groundwater Trip Blank*
Sampler(s): /[_g,uu Surface Water Rinsate Blank™
Hesidential Supply Field Duplicate Collected
Date Recorded By: A D Grab Other (Specify):
- Signature Composite
*include sample source & lot No.
WELL PURGE DATA: Micro Tip/OVA Manitor-Reading: ppm
Well Dapth fast | Purge Start hrs Samplinglpurge Data:
770 1515
1 Vol. #  ht) Temp °C $#4L pH Spec. Cond. DO
inside Diamoetar Inches | Purge Stop Time hes | O (47 1Y ool .56 o0, a23 .4¢
(552 1 oS s Ool 6 3% 0272 337
Z - 3 s QLY oo 6w 0.275" I
2 65 L4 o €20 0.293 1.7 l-
Wator Level teot | Total Gallons 6 O ol A7 . 1.6
ater Lave 10,00 Purged 4 rra 11,6 ool ¢2 0.4 A6l
Wall Volume l.) gal. | Purge Method DS PHUWR_| 5 0 S Yy 3 ool ¢ 736 o > o 131
Color: Turbidity: CLR/SL CLDY/CLDY/OPAQ
ANALYSIS BOTTLE LOT NO. TRAFFIC REPORT NO. COMMENTS
ORGANIC INORGANIC | O\l ow beiler , O\ Chaen , Ol Dyulike
7" 7 v
0
D
Q)
m
[\
[LV]
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= TE| TETRA TECH NUS, INC. SAMPLE LOG SHEET - LIQUID PHASE
©
m
hn; Site Name: ™ JAML FREM ¢ - CT0143 - 3STT Tetra Tech, NUS Job No./PMS O 2KF-05S 2
© Sample ID: _ 45 - M) — KL -3/ QC Information: (if applicable)
iy
G .
Sample Method/Device: DISP. _RA) LY | TYPE OF SAMPLE: (Check all that apply)
Depth Sampled: feet Total Depth feet {SW Only) ' ]
Sample Date & Time: 1 1§ 1 9% juso hours T Groundwater Trip Blank*
Sampler(s): Surface Water Rinsate Blank"
Residential Supply Field Duplicate Collected
Date Recorded By: (% [ ¥ Grab Other (Specify):
/a Signature Composite
*include sample source & lot No.
WELL PURGE DATA: Micro Tip/OVA Manitor Reading: ppm
“| Well Dopth ZZ' faat | Purge Start hrs Samp“nglpurge Data:
¥4
, s VL 1YL
Voal. # heb Temp °C SRC Spec. Cond. DO
Inside Diamater fnches | Purge Stop Time s | O oS 12.% .0l 0.280 q.34
1 < 9 o=l - 0.2794 240
Z ARE 2 _%_o B TRY 0.0l 0.274 2.70
- (% ] . 0 2777 Q7
Water Level laot | Total Gallons 3 —Q—L : o : ¥
20.5] Purged .7 y o5 W€ ool 0.2 4.0
Well Volume 0. 3 gal. | Purge Melhod )\5‘)~ B‘H Lﬂk -
Color: _ghay Turbidity: CLR/SL CLDY/CLDY(OPADS| S 74/ .5 got €I 0.3-76 ,&
ANALYSIS * BOTTLE LOT NO. TRAFFIC REPORT NO. COMMENTS
ORGANIC INORGANIC | Mo oil ov shian o bserved
)
D
I}
m
©
N

Tt, NUS form #4




[E .It TETRA TECH NUS, INC. SAMPLE LOG SHEET - LIQUID PHASE
©
@
¢ | Site Name: _TAMK Foew Y - (T (Y3- SST Tetra Tech, NUS Job No./PMs _ 0 CT - 055
© Sample ID: Yge-Mmw ~¥09- 61\ QC Information: (if applicable)
@
o
[N ‘e
Sample Method/Device: pl $p 2t /C_r .} TYPE OF SAMPLE: (Check all that apply)
Depth Sampled: __ teet = Total Depth feet {(SW Only)
Sample Date & Tjme: —7 | 4 /9Y (820 hours " Groundwater Trip Blank*
Sampler(s): WM Surface Water Rinsate Blank*
) /?sidential Supply Field Duplicate Collected
Date Recorded By: V) 1 rab Other (Specify):
/' Signature Composite
*include sample source & lot No.
WELL PURGE DATA: Micro Tip/OVA Monitor Reading: ppm
Well Depth taat | Purgs Slait hrs SamplinglPurge Data:
NG (
A.7¢ Ot Vol. # . Temp oC ¢4~  pH Spec. Cond. f~+b DO
Inside Diameter Inches | Purge Stop Time hrs | O (3¢ Or O éo,’z, 0.32Y4 g0 L((
; 1 2.1 ool 632 0.317 0% .65
& /O 7 2 “2 0.0(  6.3% W&—m 0323 4 VZ 4
z ool €43 0.322 05 345
Wator Level teet | Total Gall [ é s af .
ovy ”(_i({ e Pur;cda ons 3 q ool €43 0/3—/—_ GS A58
Well Volume 4 77 gal. | Purge Meihod 8.l s — —
Color: __ (@R Turbidity: CLR/SL CLDY/CLDY{OPA
ANALYSIS BOTTLE LOT NO. TRAFFIC REPORT NO. COMMENTS
s ORGANIC | INORGANIC | fla%. OV&R
(ol
Suvc
. fob rud
8 0(;&( ¢ ‘0‘
{1]
(AN} '
N

Tt, NUS form #4
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. TETRA TECH NUS, INC.

55 Jonspimn Road ® Wilmington, MA 01887-1020
(978) 658-7899 s FAX (978) 658-7870 =« www tetratech.com

C-NAVY-8-98-1220W

Date: August 11, 1998 " cc: File 0288-A-4.9
To: James Forrelli

From: Linda Terzis 0//

Subject: Data Review, Project No. 0288, SDG No. E0951

Mitkem Corporation
NETC Tank Farm 4 Site, Newport, Rl

TPH:
8/Soils/ 42-SB-801-37.539.5, 45-SB-802-3638,

45-SB-803-3840, 45-SB-804-1416,
48-SB-805-3335, 48-SB-809-1517,
TF4-SB-DUP-01, TF4-SB-DUP-02
(Field Duplicate Pairs 45-SB-802-3638/
TF4-SB-DUP-01 and 48-SB-809-1517/
TF4-SB-DUP-02)

1/Rinsate Blank/ TF4-SB-RB-01 .

A cursory data review was performed on the total petroleum hydrocarbon (TPH)
data associated with soil samples collected at the NETC Tank Farm 4 site, on June
16 - 19, 22, 23, and 29, 1998. The samples and blanks were analyzed by US EPA
Method 418.1. -

The data package was checked for completeness. The TPH sample analysis dates
are incorrectly noted as 98/12/23 on the sample plots. The raw data indicate that
the samples were analyzed on June 24 and 25, 1998, and on July 11, 1998. The
data are not affected.

The data package was checked for blank contamination and laboratory and field
precision. The rinsate and most laboratory blanks were free of TPH contamination,
however, TPH was detected at slightly below the quantitation limit in one laboratory
blank. Positive TPH results near the quantitation limit may be biased high or false
positive. The data user is cautioned in using positive results near the quantitation
limit as they may be solely attributable to blank contamination. Laboratory
precision was found to be acceptable for one of the soil matrix spike/matrix spike
duplicate (MS/MSD) pairs, however the relative percent difference (RPD) of the
MS/MSD analyses performed on soil sample 42-SB-801-37.539.5 was greater than
50%. The high RPD value was due to the relatively high concentration of TPH
present in the unspiked sample obscuring the spiked amount of TPH. The data are
not affected. Field precision was found to be acceptable for field duplicate pair 45-
SB-802-3638/TF4-SB-DUP-01, however the RPD of the field duplicate pair 48-SB- -



Memo to J. Forrelli
August 11, 1998
Page Two

809-1517/TF4-SB-DUP-02 results was greater than 50%. The high RPD value may
be a result of blank contamination since the sample results were non-detected and
18 ppm (near the quantitation limit). The data user is already cautioned in using
data results near the quantitation limit, and further action is not required.

The review included a check for major non-compliances in the quality control
summary forms and data summary forms. The sample plots were reviewed for
agreement with the positive hits from the sample data.

The summary table results should be used with caution since the sample data have
not been validated. TPH results near the quantitation limit should be used with
caution since the results may be biased high or false positive due to blank
contamination.




4 i

Soil Total Petroleum Hydrocarbon Analysis (mg/kg) UNVALIDATED DATA
Site Tank Farm 4 ’

Case 0288, SDG E0951 .

EPA Sample Number 42-SB-801-37 539 5 45-SB-802-3638 45-SB-803-3840 45-SB-804-1416 48-SB-805-3335
Station Location 42-SB-801-37539 5 45-SB-802-3638 45-SB-803-3840 45-SB-804-1416 48-SB-805-3335

Date Sampled R D T I R T 6723198 “enzige| | bizas|
Date Extracted - T Terams| | T T " 6124198| 625/98| |~ 6/24/98| 6/25/98
Dale Analyzed " 6r24198) T T 6498 6125/98 624198 6/25/98
Dilution Factor 1| 10l 1 10 1
Percent Solids 906| o 8a1] 852 K 840
QcC identifier None " |Fiela Dup 45-SB-802-3638 | |None None " 7|7 |None

Total Petroleum Hydrocarbons 4400 12000 1700 5700 2300

U - Not detected, J - Estimated value below the CRQL, !
n \deptistatficlean\clol 4344\dvtable\e0951hs xis B - Analyte was found In the assoclated laboratory blank, * - Resutt from dilution anatysis 8/12/98@2 50 PM, 10of 2



Soil Total Petroleum Hydrocarbon Analysis (mg/kg) UNVALIDATED DATA
Site Tank Farm 4 ) .
Case 0288, SDG E0951

EPA Sample Number 48-SB-809-1517 TF4-SB-DUP-01 TF4-SB-DUP-02

Station Location 48-5B-809-1517 "|7Fa-sB-DUP-01 TF4-SB-DUP-02 T
Date Sampled | T T enemee| | T T T Tnisies T T 6i29/98
Date Extracted 7/11/98 T 6/24/98 711198|
Date Analyzed 711/98 i 6/24/98 711/98|
Dilution Factor N 10 B __1 -
Percent Sohds |7 T T Esl T T T T gl T T"Big
QC Identifier T Field Dup 48-SB-809-1517 | |Field Dup 45.5B-802-3638 | _|Fieid Dup 48.5B.809.1517 | ~
Total Petroleum Hydrocarbons 18 17000 12{U

U - Not detecled, J - Estimated value below the CRQL, '
n \deptistafficlean\ctol 43414\dviable\e0951hs xis B - Analyte was found in the assoclated laboratory blank, * - Result from dilution analysis 8/12/98@2 50 PM, 20f 2




Aqueous Total Petroleum Hydrocarbon Analysis (mg/l) UNVALIDATED DATA
Site: Tank Farm 4
Case 0288, SDG E0951

EPA Sample Number TF4-SB-RB-01

Station Location ~ ~~ |iFa’sBRBOI |”

Dale Sampled o C T 619198 }

Date Exracted - 6/24/98

Date Analyzed 6/24/98|

Dilution Factor 1 .
PercentSolids | "go|”

QC identifier " |Rinsate Blank |~

Total Petroleum Hydrocarbons 095(U

U - Not detected, J - Estimated value below the CRAQL, '

n \depi\stafficlean\cto1 434f4\dvtable\e0951ha xis B - Analyte was found In the assoclated laboratory blank, * - Result from dilution analysts 8/13/98@10 07 AM, 10f 1
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TETRA TECH NUS, INC. INTERNAL CORRESPONDENCE
C-NAVY-8-98-1226W
Date: September 24, 1998 cc: File NO288A-4.10
To: James Forrelli
From: Linda Terais l/’(
Subject: Data Review, Project No. 0288, SDG No. E1091

Mitkem Corporation
NETC Tank Farm 4 Site, Newport, Rl

VOC/SVOC/Total Metals/TPH:

11/Groundwaters/ 42-MW-801-01, 45-MW-808-01,
45-MW-807-01, 45-MW-802-01,
45-MW-330-02, 38-MW-605-01,
48-MW-809-01, 48-MW-805-01,
48-MW-425-02, 48-MW-424-02,
TF4-MW-DUP-01
(Field Duplicate Pair 48-MW-424-02/
TF4-MW-DUP-01)

1/Agqueous Rinsate Blank/ TF4-MW-RB-01

2/Aqueous Trip Blanks/ TF4-MW-TB-01, TF4-MW-TB-02
(VOCs only)

Dissolved Metals:

11/Groundwaters/ 42-MW-801-01F, 45-MW-808-01F,
45-MW-807-01F, 45-MW-802-01F,
45-MW-330-02F, 38-MW-605-01F,
48-MW-809-01F, 48-MW-805-01F,
48-MW-425-02F, 48-MW-424-02F,
TF4-MW-DUP-01F
(Field Duphicate Pair 48-MW-424-02F/
TF4-MW-DUP-01F)

1/Aqueous Rinsate Blank/ TF4-MW-RB-O1F

Gasoline Range Organics (GRO):
3/Groundwaters/ 48-MW-425-02, 48-MW-424-02,
TF4-MW-DUP-01
{(Field Duplicate Pair 48-MW-424-02/
TF4-MW-DUP-01)
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Memo to James Forrelii
September 24, 1998
Page Two

1/Aqueous Rinsate Blank/ TF4-MW-RB-02
1/Aqueous Trip Blank/ TF4-MW-TB-02

A cursory data review was performed on the volatile, semivolatile, total metais,
dissolved metals, gasoline range organics (GRO), and total petroleum hydrocarbons
(TPH) data associated with groundwater samples collected at the NETC Tank Farm
4 site, on July 8 and 9, 1998. The volatile organic compounds were analyzed by
USEPA SW-846 Method 8260A. The semivolatile organic compounds were
analyzed by USEPA SW-846 Method 82708B. The total and dissolved metals were
analyzed by USEPA SW-846 Methods 3005A/6010A/7471A. GRO results were
reported from the total ion chromatographs of the volatile analysis, and total
petroleum hydrocarbons were analyzed by USEPA Method 418.1.

The data package was checked for completeness. The laboratory was contacted
on August 10, 1998 concerning missing GRO results, and for venfication of TPH
sample extraction dates. The laboratory responded on August 11, 1998 and
venfied that the TPH samples were extracted and analyzed on the same day as
noted in the data package. Please note that the TPH sample analysis dates are
incorrectly listed as 99/01/11 and 99/01/13 on the sample plots. The raw data
indicate that the samples were analyzed on 7/13/98 and 7/15/98. GRO analysis
was not performed on the samples due to a sample log-in error. Therefore, the
laboratory reported estimated GRO results from the total ion chromatographs of the
volatile analyses, which were performed within holding time. The resuits were
received at TtNUS on August 18, 1998. The laboratory was contacted on August
11, 1998 concerning missing electronic deliverables for some samples. The
laboratory was contacted again on August 21, 1998 concerning electronic
deliverables for the GRO data, as well as the previously requested missing
electronic deliverables. The missing information was received at TtNUS on August
21, 1998. The laboratory was contacted on September 1, 1998 concerning the
TAL and dissoived metals results. Some sample results suggest that the samples
may have been reversed (higher contaminant results in the filtered sample than in
the unfiltered sample), or have been affected by laboratory or field contamination.
TtNUS requested the reananlysis of selected samples. In addition, the laboratory
was requested to investigate the possibility of laboratory contamination with lead.
The laboratory responded on September 8, 1998. The laboratory verified that
sample containers were not reversed during analysis, however, the lead results for
reanalysis of selected samples were non-detected, including the field blanks.
Therefore, the laboratory was requested to redigest and reanalyze (except for
mercury) all of the groundwater samples. The data was received on September 21,
1998. Samples 48-MW-424-02F and 48-MW-805-01F could not be redigested
and reanalyzed due to lack of sample volume, however, lead was not detected In
the oniginal analysis of these samples and they are not effected by the lead
contamination. All other lead results are reported from the reanalyses. Most
sample resuits in the reanalyses were higher than in the ornginal analyses, due



Memo to James Forrelii
September 24, 1998
Page Three

possibly to the difference in homogeneity of the sample aliquot taken for reanalysis.
Therefore, professional judgement was used to report all other analyte resuits from
the original analyses.

The data package was checked for blank contamination and laboratory and field
precision. Diethylphthalate was detected in the semivolatile rinsate blank.
Acetone, methylene chioride, and carbon disulfide were detected in the volatile field
blanks, and acetone, methylene chioride, and naphthalene were detected in the
volatile laboratory blanks. The acetone and methylene chloride’ contamination was
present at similar concentrations in the field and laboratory blanks. Barium;
cadmium;, silver: and mercury-were present in both the laboratory and field

blanks. Arsenio and chromiunt were present in the rninsate blank. Positive resuits
for these compounds may be biased high or false positive. The data user s
cautioned in using positive results near the quantitation hmit for these compounds
as they may be solely attributable to blank contamination. Lead resuits for all
samples except 48-MW-424-02F and 48-MW-805-01F are reported from reanalyses
since the original analyses were affected by a laboratory contamination problem
with lead. The relative percent difference of the TPH field duplicate results was
greater than 50%. The data user is cautioned 1n using positive results for TPH in
the samples due to poor field duplicate precision. The GRO results should be
considered estimated due to the analytical method employed.

The review included a check for major non-compliances in the quahty control
summary forms and data summary forms. The sample chromatographs and plots
were reviewed for agreement with the positive hits from the sample data. The
volatile compound 2-chioroethyl vinyl ether was recovered at 0% in both the matrix
spike and matrix spike duplicate analyses. Styrene was recovered slightly below
the QC hmits. These compounds were recovered at acceptable levels in the
laboratory control spike analyses. Styrene results may be biased low, and non-
detected 2-chloroethyl vinyl ether results should not be used due to the possibility
of false negative data.

The summary table resuits should be used with caution since the sample data have
not been validated. Positive results for diethylphthatate, acetone, methylene
chloride, carbon disulfide, naphthalene, barium, cadmium, silver, mercury, arsenic,
and chromium may be biased high or false positive attributable to blank
contamination. TPH results should be used with caution due to poor duplicate field
precision. Styrene results may be biased low due to poor spike recovernies. The
volatile compound 2-chloroethyl vinyl ether results should not be used due to the
potential for false negative data. The GRO results should be considered estimated

due to the analytical method employed.
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Aqueous Volatile Organic Analysis (ug/l) . UNVALIDATED DATA
Site Tank Farm 4

Case. 0288, SDG E1091

S!gll_on Location 45-MW-330-02 48-MW-424-02 48-MW-425-02 38-MW-605-01 42-MW-801-01 45-MW-802-01
Station Locaton ~ ~ " |45-MW-330.02 | |48-MW-424-02 | [48MW-42502 | |38-MW-60501 42-°MW-801-01 45MW-802-01 |
Date Sampled ” i T Tsiee| - - 7i9i98] | 7/8/98 7/8198|
e T D O e o T B B

Dale Analyzed 7/15/98 ) 7/21/98| 7116/98 7115/98| ) 7/15/98 7/15/98
Dilution Factor 1| T T Ty i _ 1| ___-_ 1 1|
Percent Sohds | ool | 77T 7 o] | T T TTee| T " TToo| | T T TTo6| 00
QC ldentifier None Field Dup 48-MW-424-02 | |None " |None " |None "|” |None
Dichlorodifluoromethane 5|u 5{U 5{U 5(u S{u S(u
Chioromethane 5|u 5|U 5/u ] slu| 5|u 5|u
Vinyl Chionde 5|U° I 1 O ' 5 ] B s|u 5|U
Bromomethane s|u Tslu|” s|lu 5|u _ 5|U s5|u
Ghioraethane | TTTTTTElG T T T G so T slo| T T s(o 5|u
Trchlorofiuoromethane | slu| 77 “slu 5|u 5|u slu 5|U
1.1-Dichloroethene slul 5|0 5(u 5|u 5{U 5|u )
Acetone 41 - 8|8’ 4/iB] 6 | 5 6
todomethane 5[ ) s{u s|u 5|U 5|u
Carbon Disulfide 5|U T su 5lu_ 5| 5|u s5|lu
Methylene Chionde | slu|” T Tsly | 5|U_ 5u 5{U 5|u
Methyltert-ButylEther | 77"y [T T T 2[J 5luf 1|4 2y
t}a—r-\; 12- DlE:fﬂEroelhene [ T s|u . Suy 55U S| 5|u )
11- chhloroethane R ] (V) TosjulT 5lU S _Sjui S|U
Vinyl Acetate — 5|0 R (TR s{u S(U " slu 5|V
2-Butanone s5|u 5|u 5|u sfu| s|u 5|U
cis-1,2-Dichioroethene 5|U 5|0 slu— sju] 5iU 5|lu
2,2-Dichloropropane s5|u 5|U siU 5|U 5|u s5{u
Bromochloromethane sl0]” o 51U 5|0 sl 7 5|0 s{u
Chioroform ~~ ~ "7 | T TTTTTlu|T T T sljul T T sl T T s|u 5|U° 5|0
11 1-Trnchlorcethane | ~ " sluy T sjuf” T slu s|u T T Tslu slu
11-Dichloropropene " "} T g0 T T sju|TTT T Ts|u” 5(u TTs|u|” “slu
Carbon Tetrachloride _ G “5|lu slu” slul ™ ] 5|0
i .2 chh|oroethane i 5{u 5|U i “sju | "7 sl I (V] D (1]
Benzene ' "l slul” T T sl S V] D [
Trchioroethene [T T T Blu| T T sfjul T T T sl T 5(u IR (V) R [V
1,2-Dichloropropane 5|u 5/U 5|U s|u “slul T 77 Tsju
Obromomethane " T 1T el T 5|u I VI T oslu Tslu| T sju
Bromodichloromethane ~ 1 1] - BV T (V] Toslul T s
2-Chloroethylvinyl ether | " 5|u ) sljul 77T TTTslo]T T T T T slu TTTslo| T T T sfu
cis-1,3-Dichloropropene 5|U T T 7 slo 5|0~ slul™ 5|0 s|u
d&'eiﬁﬁ 2Pentanone | " Tslu| T I [VH A1 (VAN 1 (T] R TV ]
Toluene - V) ] I R U - ' “slu
trans-1,3-Dichloropropene 5{u 5|u siu ’ s{u sjul ~ "7 "slu
iTi'ﬁu_cﬁGr}Fn{éne T T slu]l B 5|u I U 1 V] I 1 1 [t

U - Not detected, J - Estimated value below the CRQ1,
n \deplistafficleanictot 43¢4\dvtable\e 1091va xis B - Analyte was found in the associated laboratory blank, * - Result from dilution analysls 9/24/98@ 10 47 AM, 1 of 6



Aqueous Volatile Organic Analysis (ug/l)
Site: Tank Farm 4
Case 0288; SDG E1091

Station Location 45-MW-330-02 48-MW-424-02 . |48 MW-425-02 38-MW-605-01 42-MW-801-01 45-MW-802-01

Station Location 45-MW-330-02 48-MW-424-02 48-MW-425-02 3BMW605-01 | [42-MW-B01-01 | |45-MW-802-01

UNVALIDATED DATA

Date Sampled 7/8/98| 719198| 7/9/98 7ioi98| | 7mie8| 7/8/98|
Date Extracted

Date Analyzed 7115/98| T Time| | 716/ 7508 | 7ns88| 715/98|

Dilution Factor 1 ~ | 1 K ] 1 K
Percent Solids 00 00 00 00 00 00
QC !dentifier None " |Field Dup 48-MW-424-02 | |None None None None
1,3-Dichloropropane
Tetrachloroethene
2-Hexanone
Dibromochloromethane
1,2-Dibromoethane
Chlorobenzene

1_,7,1 ,2-Tetréé'l;aloroelhane
Ethylbenzene

Total Xylenes
Styrene ’
Bromoform
Isopropylbenzene
1,1,2,2-Tetrachloroethane
1 ? 3. i’ﬁc'hloropropane
Bromobenzene
n-Plopylbenze?\z o
2-Chiorotoluene
1,3,5-Tnmethylbenzene
4-Chlorotoluene

tert- Butylbenzene
1,2,4-Tnmethylbenzene
sec-Butylbenzene

B Isc;bropylloluene )
1,3-Dichlorobenzene.

1.4 Dichlorobenzene
n-Butylbenzene j
1,2- chhiorobenzene

i 2-Dibromo-3- ch|otopropane .

1.24-Tuchlorobenzene
Hexachlorobuladlene
Naphlhalene e ——

1,2,3-Trichlorobenzene
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U - Not detected, J - Estimated value below the CRQL,
n \deptistalficlean\ctol 43¢f4\dvtable\e 1091va xis B - Analyte was found In the associated laboratory blank, * - Resuit from dilution analysls 9/24/98@10 47 AM, 2016
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Aqueous Volatile Organic Analysis (ug/l) , UNVALIDATED DATA
Site Tank Farm 4 ;

Case 0288, SDG' E1091

Station Location 48-MW-805.01 45-MW-807-01 45-MW-808-01 48-MW-809-01 TF4-MW-DUP-01 TF4MW-RB-0O1 | |TF4-MW-RB-02
Station Location 48-MW-805-01 45-MW-807-01 | |45-MwW-808-01 48-MW-809-01 TF4-MW-DUP-01 TF4MW-RB-01 | |TF4-MW-RB-02
Date Sampled "~ 7/9/98 7/8/98| 7/8/98 7/9/98 T igs 7/8/98 7/9/98
Date Extracted - o - T T
Date Analyzed 7/16/98 7ns598| | 7/15/98 716/98| 7/21/98 7/15/98 717/98
Dilution Factor - BEIRS THE 1l 1 ) 1 1 1|
Percent Solids “ool |7 ool | T ool 00 00 00 oo[
QC dentifier None None " |None None " |Field Dup 48-MW-424-02 Rinsate Blank Rinsate Blank
Dichlorodifluoromethane S(U S|U S|U 5(u o S{u s|u 5(U
Chloromethane 50 5(U| s5{U 5|u T 5|U s5|U 5/U
Viny! Chioride - 5iu° slu| slu 5{u” T s|u 5/U slu
Bromomethane - slu” s|lu 5|U slu o S5|1U S l{ slu”
Chloroethane s5|U slul s|u S G_: L T 5|U 5|u 5 i_j:
Trichlorofluoromethane Tslu 5{U siu s | s5|u 5/U 5u_
1.i-Dichloroethene “5j0 TUslu| T s5{u 5{U_ T 5|U 5/U 5/U
Acetone - T T :‘ I o 5 B f :JE e o __A.g g S . 5 _B.~
lodomethane T 5lu” slul 51U 5{U 5| sjup sju
Carbon Disulfide sl T s RIS | T __5lu 6 | slu
Methylene Chlonde sljo]” 7 Tslu|TTT T T T slu 5|U o 5lu 2|d 2|48
Methyl teit-Butyl Ether e |77 2Pl T T T B 2|y 5/u 5|0 .
trans-1,2-Dichloroethene “slo | T s5|u slu| — 7 s5{u ~5lu 5/0] slu
11- chhloroelf\ane o i s5|u slu 5{u " slu s|u u - s|u
v.riyl",iéeiéié S (T 1 1 BNt (V) I 1 (1] " slu u s|u
2-Butanone T T Tslu T T su Y1 (VY Y3 VIR R T slu u 5|u
cis-1,2-Dichloroethene | slG | T T Tslu|T T Tsld slu” s|U U 5|u
iji’bfcﬁibfé&o_mn“e_ A slu” sljul” T T T slG 5|u o 5|0 u 5lu”
éromochloromelhane T s|u sljul " T slo slu” T slu u 5 v
Chloroform ~ sl Tsju| T 5{U° 5|u” o (] u slu”
1.44-Trchloroethane | sl0 |7 Tyl T T T TSl 5lu T s5|U U 5\u”
1,1-Dichloropropene -1 [V A 1 V' sl sl T T TSl U slu”
Carbon Tetrachtonds | I T 1 Y - 5|u° sl | - slu u 5|u”
1,2-Dichioroethane - T S T 5|U 5|U” o 5|U u slu
Benzene I | VI -1 [V - (I 1 [ sju| U 5|U°
L T - (U I T D O sl | T slu U s\u”
1 2 chhloropropane -5 Lj_ - ~§ U T T 5 V] ———————5 U— T - —?) l]‘ U S G~
Dibromomethane I _g V] N ‘5 U T _“g lj ————__g U—— T T ——'3 U G S U_
Bromodichloromethane | &[UT} T T §|lUyT T T U Tslu|T T sl T T sl ol T T slu
2-Chloroethyivinyl ether |~ ~ TTslul T T sju Tslu|T T sl | T " Ts|u ] B 5lu”
c1s-1,3-Dichloropropene | T Tslu |77 5|u B [T Y (VRN " s|u ul T s|u
IME:Eyl 2Pentanone | T Tslu| T s|ul T T 5|u slju”| T T T T T s|u sjul " slu
Toluene T R (VN A 5|u TTsju| T T Tslu | T B V2 1 V1 - D
l—f;;'\; i_3 chh|0roplopene N 5 V] ’ e i ‘3 V] ) ) -—_—g U I -é U T ) o _“g U - T 3 ﬁ T -——g G_
1.1,2-Trchloroethane | s|u G M B 5|U 5|u slu”
U - Not detected, J - Estimated value below the CRQL, .

n \deptistafficlean\cto1 43\f4\dvtable\e1091va xis B - Analyte was found in the associated laboratory blank, * - Result from dilution ar'lalysls 9/24/98@ 10 47 AM, 3of 6



Aqueous Volatile Organic Analysis (ug/l) UNVALIDATED DATA
Site. Tank Farm 4

Case 0288; SDG' E1091

Station Location 48-MW-805-01 45-MW-807-01 45-MwW-808-01 48-MW-809-01 TF4-MW-DUP-01 TF4-MW-RB-01 TF4-MW-RB-02
Station Location 48-MW-805-01 45:MW-807-01 |  |45-MW-808-01 | [48-MW-803-01 TF4-MW-DUP -0 TF4MW-RBO1 | |TF4-MW-RB-02
Date Sampied | wems| | 7m@8| | mies| 7/998] 7/9/98| 7/8/98 7/9/98
Date Extracted -
Date Analyzed 7/16/98 7/15/98 7/15/98| 7/16/98 . 7121/98 7/15/98 7117/98
Dilution Factor 1| 1| L 1 1 Ll I 1 1 1
Percemt Sohds | oo |~ ool | T o0 00 00| 00 00
QcC Identifier None 77| None ~ 7| |None "~ |None Field Dup 48-MW-424-02 Rinsate Blank Rinsate Blank
1,3-Dichloropropane S|U_ 5|v 5iU 5{U 5|U 5|U 5{u_|
Tetrachloroethene 5|U 5|U 5(u 5|U o S| 5|U 5|U
2-Hexanone T 5|u sjul s|u sl | 5|U 5\U 510
Dibromochloromethane ~ sl slu “slu s|u - 5|lu 5|lu 5|U
1.2-Dibromoethane slu” 5 U o ___5|v 5{U o S|u slu SiU
Chlorobenzene - s|u” sjul T T Sju 5|V _ 5{U S g s|lu
1,1,1,2-Telrachloroethane s|U” 5[U 5|u 5|U 5|u 5\u 5lu_
Ethylbenzene sy su ] 5|u - s|u s{u 5|u
Total Xylenes N T e A s5|u’ 5|u T 5|u 5|uU 5{U
Styrene T |7 TSl 5|u 5{0 5{U 5|u 5|u s|u_
Bromoform 5|U 5|U 5lu 5lu” 5|u 5|U 5|u
Isopropylbeazene T -é U 5 U . 5|V 5|U ~ 1{J S|U 5|U_
1,1,2,2-Tetrachioroethane T s LT . osluy S\ s i ] ) . | 1 D, |
12,3 ?ﬁcﬁhlal’opropaﬁ; TTTTITTTTT T sju T sl Sl ] - o S|u S|V S|U_
Bromoberzene | T T US[UTTTTTTTTTT gl T T T T s|u _slu . ) 5|u 5|u 5u
n-Propylbenzene I U ] 2 e 1 - (' T slu 5|u s|lu”
2-Chlorotolene | T TRl T T sy T T Tslu| T s5lu | 5 5lu N 5|U”
1,3.5-Tnmethylbenzene i slu” slu| T sju| _ slu| ~5|u ~s|u s|u”
4—Chlorotoluene - Tr o é U T S{U i ’ 5 U :_—__E U_ _ S U T ‘5 0 - ""—"—'-5 lj
tert-Butylbenzene CsluT| T T T T s|u| T T sl sju’} sl “slu slu”
12,4 Tomethylbenzene slu” " slu G sl T T sl 5U 5|u
sec- Bulybenzene | sl |TT T Thsju|T T TTslu B - N slul slu”
plsopropyitoluene |7 T T T sy [T T T sluy T T T s|ul T T Ts|u | T Tslu slu| 5[u”
1,3-Dichlorobenzene T sju|” T slu| T 5|U siju | T s{u s5|u slu”
1,4-Dichlorobenzene T slu” SV R 1 s|u s|u 5|u”
h'édiﬁﬁé'niene R | U 1 ¥ Tslo)T T sjo | T "7 slu 5|u slu”
1,2-Dichlorobenzene |  slu| " slu ) “sjul T slul T ‘ i s|u 5u s|u”
1,2-Dibromo-3-chloropropane |~~~ " 5|U | """ Slg| - B 1 U e [t 510 510
12,4 Trichlorobenzene TsluT| T T T s|u| T T sl 5iu T T s|u 5|0 5iU°
Hexach_lﬁatadlene D T R T R R TTslu 5|u s{u”
Naphthalene G T R e 1 sljo | T 9ls s{u 5|u”
1,2.3-Tnchlorobenzene 5[0 sjul “s|u 5/U" B 5|u slu 5/U
U - Not detected, J - Estimated value below the CRQL,
n \deptistaffclean\cto1 43¢4\dviable\e 109 1va xis B - Analyte was found in the associated laboratory blank, * - Result from dilution aalysis 9/24/98@10 47 AM, 40l 6



L

Aqueous Volatile Organic Analysis (ug/l) UNVALIDATED DATA
Site. Tank Farm 4 '

Case 0288: SDG® E1091
Station Location |TF4-MW-TB-01 TF4-MW-TB-02
Station Location o | TF4-MW-TB-01 TF4—MW-T§:9_2

Date Sampled T mies _7/9/98

Date Extracted

Date Anatyzed 715/98| 7116/98|
Diion Facter . ! !

Percent Sohds T ‘ool ool
QClidentifier Tnp Blank | Tnp Blank
Dichlorodifiluoromethane

Chloromethane
Vinyl Chlornde
Bromomethane
Chloroethane
Trichlorofluoromethane
1 ,1-Dichloroethene
Acetone
lodomethane

Carbon Disulfide
Methylene Chloride

lﬁélhﬁ leri-Bulyl Ether

l_r§_r3§~1 ,2-Dichloroethene

|1 \:Dichioroethane | T
\_ilnyl Acetate T
2-Butanone
cis-1,2-Dichloroethene
2,2-Dichloropropane
Bromochloromethane
Chloroform

111 Tnchisiodhans

1,1-Dichioropropene 5
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U - Not detected, J - Estimated value below the CRQL,
n \deptistalfclean\ctot 43\t14\dviable\e 1091va xis B - Analyte was found in the associated laboratory blank, * - Result from dilution amalysis 9/24/98@10 47 AM, 50! 6



Aqueous Volatile Organic Analysis (ug/l) . UNVALIDATED DATA
Site. Tank Farm 4
Case: 0288, SDG E1091

Station Location TF4MW-T8-01 | |TF4MW-TB-02

Station Location TF4MW-TB-01 TF4MW-TB-02

Date Sampled 7/8/98 7/9/98
Date Extracted 1
Date Analyzed 71598 7116198
Dilution Factor 1l 1
Percent Solids 00 00|
QC Identifier Tnp Blank Tnp Blank
1,3-Dichloropropane
Tetrachloroethene
2-Hexanone
Dibromochloromethane
1,2-Dibromoethane
Chiorobenzene
1.1,1,2-Tetrachloroethane
Ethylbenzene
Total Xylenes
Styrene o
Bromoform
I;Bﬁ)r—t‘;pﬁt-)—ér-\;ene

11 ,2;_2-Telféci1?6r6eiﬁé~n_e-

1.23-Trchloropropane |~
Bromobenzene
n-Propylbenzene
2-Chlorotoluene
1,3,5-Tumethylbenzene
4-Chlorotoluene
lert-Butylbenzene
1-,2—,3—1';|melhytbenzene ‘‘‘‘‘‘ B
sec-Butylbenzene
i:—lsopropylloluene
1.3-Dichlorobenzene
1 .4-Dichlorobenzene
n-Butylbenzene
ré-glthorobenzene

1.2-Dibromo-3<hloropropane |
1.2.4 Trichlorobenzene
Hexachlorobutadiene ~
Naphthalene "
1.2.3-Trichlorobenzene
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U - Not detected, J - Estimated value below the CRQL,
n \deplistafficlean\ctol143uf4\dviable\e1091va xis B - Analyte was found in the associated laboratory blank, * - Result from dilution ahalysts 9/24/38@ 10 47 AM, 60of 6
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Aqueous Semivolatile Organic Analysis (ug/l) UNVALIDATED DATA )
Site. Tank Farm 4 '

Case 0288; SDG" E1091

Station Location 45-MW-330-02 | [48-MW-424-02 48-MW-425-01 | [38-MW-60501 | [42-MW-B01-01 | [45-MW-802-01
Station Location 45-MW-330-02_| {48-MW-424-02 o 48-MW-425-01 | [38-MW-605-01 | [42-MW-801-01 | |45-MW-802-01
Date Sampled § 7/8198| 7/9/98| 7/9/98 79/98| | 7/8i98 7/8/98
Date Extracted 710/98| 7113/98| 713/98| 7/10/98 7/10/98 710/98|
Date Analyzed 7/24/98 7124/98 724/98| 72498 | 7724198 724198|
Ditution Factor 1] K 1 1] ) 1 1}
Percent Sohds ‘" 00 o0 00 00| 00 00
QC identifier None Freld Dup 48-MW-424-02 | |None None None None
4-Methylphenol 10]u 10[u 10]U 10[U 10[u 10[u
Phenol 10U T olul” 10|u 10|U 10U 10U
Bis(2-Chioroethyl)ether wlu] T holul” 10[u ioju| 10|U 10|U
2-Chlorophenol Cwoju| T Toju 10{u Twoluf T T olul T olu
1,3-Dichlorobenzene T o ol Tejul T oful T ofuf 10|u
1,4-Dichlorobenzene 10U ~1olu 10U 10|U 10|U 10|U
1.2 Dichlorobenzene 10[u ~Tolu 10U 10U 10ju 10|u
2-Methylphenol 100 ol 10[U 10|U 10lu [
2,Z-oxybis(1-Chloropropane) 1o|U 10U 10jU | ojuf —1olu
N-N#troso-di-n- -propylamine - T1ofu T olu fojuf 10jU noufl 1o{u
Hexachloroethane L 1 wou| T olul wjul 10U 10/U
Nltrobenzéné T ) Twolul T T T olu| toju o] RULE 10lu
Isophorone R | (V2 e 1 LV 10lu 10U| _woul 10ju
2-Nitrophenol R R T+ T | (VR 10jU 10|V 10)U 1o|u
2,4-Dimethylphenol T oiofud T 10lu L 10|u vl 10U
Brs(2-Chloroethoxy)Methane - ool T T wolu|l . olulT T 10ju 10|U 10{U
2 4-D|chlorophenol ’ 10|u - - wlu{ ~ T o] T T T oju “Twolu| T 10|U
1,24 Trchiorobenzene | " holu| T “1oju|T 10|U “10lu C o] 10[U
Naphthalene - 10U " Tiolu 6(J olu| 10|u 7\
4-Chioroaniline - 10|U —1olu 10]u olu|” 10jU 10[u
Hexachlorobutadiene B 10ju’ T T TTofu 10|U woju|  iofu 10|U
4-Chloro-3-methylphenol T ol T T Tl o 10|U woluf ol ~ 1oy
2-Methyinaphthalene T Tl T Tioju 6|J wolu| " ofu )
Hexachlorocyclopentadiene T 10[u T “1olu 10|u olu|” 1olu 10|u
246-Trchlorophenol T T T 10|u 10|U ofuf o] 10/u
2,4,5-Trichlorophenol R 1 =1 25|V 7] (V) = (V) R - [V
2Chloronaphthalene | T TTelu T T T 10lu 10[u 10{u o) _10u
2Nwoandne T C sl T slul T Tslu|T T esjul Casjul T T asiu
Dimethylphthalate L 1 wolu| " T olu| T T iofu T (V) R
Acenaphthylene - O ol oyl " 1olul T oju olul T 10fu
2,6-Dinttrotoluene CwojulT T “10{u 10|U “olu|T T olu| T ofu
3-Nitroaniline B ) | T T esu 25|u sl 25|u 25|u
Acenaphthene - o 10lu T 2| 2|J WUl T T TTojul T T
2,4-Dinrophenol j sl T 25(0 T Tas|u| T asiu| 7= (VA 1 '
4-Nitrophenol T 25|0 T o2slu|” 25|U 2slu| T Taslu 25U

n \deptistafficlean\cto143¢f4\dvtable\e 1091sa xIs

U - Not detected, UJ - Detection limit approximate, J - Quantitation approximate,
* - From dilution analysis, R - Rejected, EB/TB - Equipment/T:Ip Blank contamination

9/24/98@ 10 47 AM, 1 0of 4



Aqueous Semivolatite Organic Analysis (ug/l) . UNVALIDATED DATA .
Site. Tank Farm 4
Case 0288, SDG' E1091

Station Location 45-MW-330-02 | |48-MW-424-02 48-MW-425-01 38-MW-605-01 42-MW-801-01 45-MW-802-01
Station Location 45MW-330-02 | |48-MW-424-02 17 |48-Mw-425-01 38-MW-605-01 | |42-MW-801-01 45-MW-802-01
Date Sampied T T TTmies| T 7smes| 7/9/98 7i998) | 7/8/98{ 7/8/98|
Date Extracted 71n0/98| mags| | 71e8 7110/98| 7110/98| | 7/10/98
Date Analyzed T I4i38) " 7124198| 724/98| 7/24/98| 7/24/98 7124198(
Dilution Factor 1| ) 1 1 - 1 1
Percent Solids oo | i 0ol 00 00 00
QC identifier " |None B None None None None B
Dibenzofuran (V] J 2| 10U 10{U 1{J
2,4-Dinttrotoluene 10U u 10ju 10]u 10|u 10[U
Diethylphthalate 10U u 10{U 10|U 10{U 1olu
4-Chlorophenyl-phenylether T 10[U u 10|U]| 10jU 10|U 10|U
Fluorene 10U 7 3y 10jU 10[u 3|
4-Nitroaniline - T 25|u u 25U 5| 25U 25(U
4,6-Dintro-2-methylphenot | 250 u 25(0 25|u 25|u 25{0
N-Nitroso-diphenylamine 100 u 10U 10|u 10[U 10/U
4-Bromophenyl-phenylether 10{U U 10|u 10|U 10U 10|V
Hexachlorobenzene 10]u U 10jU 10jU _lojy 10U
Pentachiorophenol 25U u sl 2s|U 25(U 5|0
Phenanthrene T T olul ul aly _oju| 10|u 7\
Anthracene I R [ ) u 10U wojuf — foluf 1l
Carbazole 10[U |u 10U __1o0fu 10u 10u
Di-n-Butylphthalate | 1ol0 ofu wou| T olu| T olu| 10{U
Fluoranthene | 77" T1olu Ul T elu | T oju | T T olu [T olu
Pyrene - 10lu J 10U 10|U 10lu 19
Butylbenzylphthalate 10U u w0ju] 10|U 1oy 10|u
3,3-Dichlorobenzidine ) 10|u U 10|U olu| " Toluf” 10[u
Benzo(a)anthracene N 10ju U 10|u olu| 7 10ju 1olu
Chrysene B 10[u u 1o[u tolul Twoju| 10U
bis(2-Ethylhexyl)phihalaste | 10lU| U 10{u 10|U 2l 10|u
Di-n-oclylphthalate T olu| L U T I Twolu] T 10ju
Benzo(b)fluoranthene o “T1ofu (] 1o|u’ 10ju| " Toju 10|U
Benzo(K)fluoranthene 10ju o|u 10[u 10|u’ 1oju 10]U
Benzo(a)pyrene 10U u 1o|U’ 10{U 10ju 10lU
Indeno(1,2,3-cd)pyrene 10[U U 1olu 10{U 1ofu 1olu
Dibenzo(a,h)Anthracene B 10{u |u 10|u o[ 10{u 10ju
Benzo(g,h.)Perylene 10|U u 10{U " 10lu 10lu 1olu

U - Not detected, UJ - Detection imit approximate, J - Quantitation approximate,
n \deptistalfclean\cto1 43\t(4\dvtable\e 1091sa xIs * - From dilution analysis, R - Rejected, EB/TB - Equipment/Trip Blank contamination 9/24/98@10 47 AM, 20of 4
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Aqueous Semivolatile Organic Analysis (ug/)
Site. Tank Farm 4
Case 0288; SDG E1091

, UNVALIDATED DATA

Station Location 48-MW-805-01 45-MW-807-01 45-MW-808-01 48-MW-809-01 TF4MW-DUP-01 TF4-MW-RB-01
Station Location ~ ~ _ |48-MW-80501 | |45-MW-807-01 | |45-Mw-808-01 48-MW-809-01 TF4-MW-DUP-01 TF4-MW-RB-01
Date Sampled ’ - T wees| | 8o "7 sigs| 7/9/98| 7/9/98 7/8198|
Date Extracted T sl o8| | T 7noses| 7113/98 713198 7110/98|
Date Analyzed i 72308 |7 72488 | 724/98 7/23/98 7124198 7724/98
Dilution Factor - 1 i T 1| 1 1 1
Percent Solds oo| 00 ool 00| - 00 00

_1QC identifier None "~ |None | [None None Field Dup 48-MW-424-02 Rinsate Blank
4-Methylphenol 10Ju 10U 10ju 10[u ~ 10Ju 10[u
Phenol 10|U 10[U 10|U —_woju| _wojul1olu
Bis(2-Chloroethyl)ether o olul T Tolu] T Teju| e[ 10|U 10ju
2-Chloropheno 10{U woul T ofu 10|u ~__1olu 1ou
1,3-Dichlorobenzene | """ tolu| " Tofu| T 1ofu 10{U O —1ofu] 10jU
1,4-Dichlorobenzene ~_~ ~ | " jolu| " 10ju L 10|u _____10)u 10[u
1,2-Dichlorobenzene 10|u woluf 10|u’ 10|U 10[U 10u
2-Methylphenol _ 10{u oju| 10|u 10|U 10ju 10|u
2,2-oxytis(1-Chloropropane) 10[u “10lu 1olu 10|U 10|U foju -
N-Nitroso-di-n-propylamine 10|U 10lu 10|U 10 u 10|U 10jU
Hexachio:oeihane 100 10]u |~ 10U 10 u 10|U 10{V
Nitrobenzene o 10{u 1olu “ 7 "Tolu 10{U 10|u ioju
Isophorone ) T T Tlu] T T T ofu| ] 10lu 10|U 10{U | 10|u -
2-Nitrophenol 10{u 10ju 10U 10|U 10/U 10ju
2,4-Dimethyiphenol 10|u 10U 10ju 10{u 10|u 10lu
Bis(2-Chloroethoxy)Methane 10ju 10|y 10|u 10lu 10|u 10U
2.4-Dichlorophenol 10(u 10{u 10lu 10|u 10{u 10{u
1.2,4-Trichlorobenzene ] wolu|” T ofu 1olu 10/u 10|U
Naphthalene O T elu|TTT T Tou| T 1o0{u 10|u . 10|U 10{u
4Chioroantne | 10U ~ T ioju IRV 1oju T (VR 10{u
Hexachlorobutadiene ’ T olu]| T 10U 1ofu |’ i 10{u olul T T T 0jU
4-Chloro-3-methylphenol _ 10[u 10|y 10y 10{u wojul 1oy
2Methyinaphthalene T alu T T T o0fu L U L A olui”  1olu
Hexachlorocyclopentadiene |~ 10lu| " 10ju BRI L 1 Tioju| 10ju
2,4,6-Trchlorophenol R R T (V) I ] V] Twolol T T Toju| Jojul T T T Tiolu
245-Tuchlorophenol -~ | 77T Taslu|f T 25{u T oslul Taslul 250 77 T 25u )
2-Chioronaphthalene T Trolul T 1ol wolu| “1oju| wolu] T T 1ofu
2-Nilroaniline I - (V1 25(u Toslu| T T sl T “2slu| T T T sl
Dimethylphthalate ’ Tyolul T T T Toju T ool T T Tweju|TTTT T Tolu| T10ju
Acenaphthylene - T10ju Jolul T ol 10|u T 10{u 10/u
2,6-Dinitrotoluene ) 10lu 10lu |~ 1olu | 100 T 1o0|u 10lu
INwoanime | TUTTTT@lO) T T T T asjul T 2s|u 25[0 - S (V] 2510
Acenaphthene IR 10U I i 20 " olu
2,.4-Dintrophenol ~ TTo2slu| T T 2slu lul 7T T sl “2slu] 7 28|u
4-Nitrophenol “2slul T 25|U 25{U 25|u 2slu| 7 o2sju

U - Not detected, UJ - Detection hmit approximate, J - Quantitation approximate,
n \deptistafficlean\cto1 43\ f4\dvtable\e 1091sa xIs * - From dilution analysis, R - Rejected, EB/TB - Equipment/Trip Blank contaminition 9/24/98€@10 47 AM, 3ol 4



Aqueous Semivolatile Organic Analysis (ugfl) UNVALIDATED DATA
Site; Tank Farm 4 '
Case 0288: SDG- E1091

Station Location 48-MW-805-01 45-MW-807-01 45-MW-808-01 48-MW-809-01 TF4-MW-DUP-01 TF4-MW-RB-01
Station Location 48-MW-805-01 45-MW-807-01 | |45-MW-808-01 48-MW-809-01 TF4-MW-DUP-01 TF4-MW-RB-01
Date Sampled | 7/9/98 798| | 78ig8 7/9/98 _ 719/98 7/8/98
Date Extracted I 71008 | 7110/98| 711398 | 1nags 7110/98|
Date Anatyzed 738l |7 Tpawse| | T 724/98 7/23/98 T n4ss 7124198|
aﬁt_ﬁlon Factor - —i B 1 T _.-‘-? - i - T i 1 -
Percent Solids 00| oo oo 00 00 oo|
QC identifier None "|None " |None None Field Dup 48-MW-424-02 Rinsate Blank
Dibenzofuran 1y 10{u 10{u 2[J 2[4 10{u
2,4-Dinttrotoluene 10|U 1olu 10{U 10jU 10(U 10|U
Diethylphthalate 10(U wlu| 10ju 10[u 10U 2|4
4-Chiorophenyl-phenylether 10|U 10/U 1olu 10lu 10|U 10{u
Fluorene 2l0 10{u 1[4 2|J 2[J 1o[u
4-Nitroaniline 25|u 25(U 25(U 25|U 25(u 2slu
4,6-Dinitro-2-methylphenol 25|V B 28|V 25|V 25{U 25|U
N-Nitroso-diphenylamine 10U 10ju} 10ju’ 10[U ~_10jy 10[U
4-Bromophenyl-phenylether 10{U 10|U 10|V 10|U _ 10jU 10jU
Hexachlorobenzene 10|u 10|U 10{U 10|U 10|U 10[U
Pentachiorophenol 25|V 2501 28U 25|V o 25|U 25(U
Phenanthvene | 2| T 1oju “yolu|wofuf o 1oju
Anthiracene Taofuf 10y tojuj ~ — 1olul wojul oy
Carbazole N . 1 10y toju| 0 . o)y 1o
Di-n-Butylphthalate 1o0lu THolu ] “10lu 10|u 10|u 10U
Fluoranthene 10|u 10[u 10|u 10|U 10lu 10ju
Pyrene 10U 10lu "10/U 10lu 10lu 10lu
Butylbenzylphthalate 10[U 1olu 10lu 1olu 10lu 1olu
3.3-Dichlorobenzidine 10lu 10{u 10|U 10|u 10[U 10[u
Benzo(a)anthracene 10|0 10U 101U 10|V 10|V 10{u
Chrysene olul 10lu| ~ 10lu 1olu o 10U 1olu
bis(2-Ethylhexyl)phthalate 10{u T2 10U 1olu 10|U 10[u
Di-n-octylphthalate 10U TTTlu| T T 10|u 10U o 10lU 10lu
Benzo(g)ﬂuoranlhene 10lu olu|” 10|u olu|™ T (1] 1oju
Benzo(k)fluoranthene olul™  —  olu| ] 1|u] 10{U 10{uU
Benzo(a)pyrene 10lu o}~ 1olu 10|U - 100 folu
indeno(1,2,3-cd)pyrene olul wolul”" 7 T Toju wolu| T T T T oy 1o|u
Dibenzo(amAnthracene | 1ojul’ " olu wold] ~ 7T T efu|TT T Twolo] T Toju
Benzo(g.h.)Perylene o 10|u olu]l 7T T T1oju 1olu T T T olu 10lu

U - Not detected, UJ - Detection imtt approximate, J - Quantitation approximate,
n \dept\stafficlean\ctot43¢tf4\dvtable\e1091sa xis * . From dilution analysts, R - Rejected, EB/TB - Equipment/Trip Blank contamination 9/24/98@10 47 AM, 40f 4
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Aqueous TAL And Dissolved Metal Analysis (ug/l) UNVALIDATED DATA
Site. Tank Farm 4 '
Case 0288, SDG E1091

Station Location 45-MW-330-02 45-MW-330-02F 48-MW-424-02 48-MW-424-02F 48-MW-425-02 48-MW-425-02F
Station Location 45-MW-330-02 45-MW-330-02F 48-MW-424-02 48-MW-424-02F " |a8-MwW-425-02 48-MW-425-02F
Date Sampled 7/8/98 7/8/98 7/9/98 7/9/98| 7/9/98 7/9/98
Date Extracted B
Date Analyzed - B B B e
Dilution Factor 1| 1 o 1 1 1 1N
Percent Solids 00 00| 00 00 00 00
QC Identifier None None Field Dup 48-MW-424-02 Field Dup 48-MW-424-02F None None
Arsenic 20|V 20(U 20|V 20|U 20[U 37|18
Barium 108/8 22(8 171|8 21 4(B 246(B 222|8
Cadmium 19|B 138 7 1olu ilg | 14| 26|B
Chromium 0758 060U 060{U 060U | 060(U 060[U
Lead 21| 21|u* 21|ue 20[U 21|u* 21[u°
Mercuy |77 T T38| | T woosfu| T " otofB 003U 0118 096] | .
Selenium 50{U solu| T 50lu solu| 50U soluf -~ ..
Siver 7|8 o zolu 20 _Bsjg|__ 38l ]
Note The “F" in the sample number indul:alels the sample was analyzed for dissolved metals 1.1,
I I S I I |

[N

U - Not detected, B - Below CRDL, .
n \dept\stafficlean\cto143\f4\dvtable\e 1091 ma xis E - Estimated due to interference, * - Reported from reanalysis ! 9/24/98@10 S1 AM, 1 of 4



Aqueous TAL And Dissolved Metal Analysis (ug/l)
Site. Tank Farm 4 '
Case 0288, SDG E1091

UNVALIDATED DATA

Station Location 38-MW-605-01 38-MW-605-01F 42-MW-801-01 42-MW-801-01F 45-MW-802-01 45-MW-802-01F 48-MW-805-01 48-MW-805-01F

Station Location 38-MW-605-01 38-MW-605-01F 42-MW-801-01 42-MW-801-01F 45-MW-802-01 45-MW-802-01F 48-MW-805-01 48-MW-805-01F

Date Sampled 7/9/98 7/9/98 7/8/98 7/8/98 7/8/98 7/8/98 7/9/98 7/9/98

Date Extracted : 1 _

Date Anaiyzed - |- T __« -

Dilution Factor ) Bl 1~ R 1 1 1 1 1|

Percent Soltds 00 00 00 00 00 00 00 00

QC Identifier None None None None None None None None

Arsenic 20jU 20|V 25|B 99|18 106 20{VU 20|U 20|V

Banum 245(8 242(B 1768 413(B 98 6|8 16 4[8 548 1358

Cadmium o 23(B 22)B 148 15]8 248 25(8 10[u 138

Chromium 060[U 060|U 214l8 91| 23| 060[U 26|B 060[U

Lead 21| 21|u T 21|oe 1|0 187 21|u° 306|" 20|u

Mercury ooslu ooglu 009|U] 018(B 009U (XK1 010(B oo9lu

Selenium |77 50|u solul” ~ ~  sofu 50{u 50U 50U solu 50[U

Silver 64/ s5[B| T 43s|” i83|a 89l8 77|8 378 29(B
Note The "F" in the sample number indicates the sample was analyzed for dissolved metals

' _ [ [ 1 1 [ 1

n deplistafficlean\ctol43\14\dvtable\e1091ma xis

U - Not detected, B

- Below CRDL,

k - Estimated due to interference, * - Reported from reanalysis '

9/24/98@10 51 AM, 20f 4
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Aqueous TAL And Dissolved Metal Analysis (ug/l) '

Site. Tank Farm 4

Case 0288, SDG E1091

"l AN s A N By aE N T = .

UNVALIDATED DATA

Station Location 45-MW-807-01 45-MW-807-01F | [45-MW-808-01 45-MW-808-01F 48-MW-809-01 48-MW-809-01F | [TF4MW-DUP-O1
Station Location 45-MW-807-01 45-MW-807-01F | [45-MW-808-01 45-MW-808-01F 48-MW-809-01 48-MW-809-01F | |[TF4MW-DUP-O1
Date Sampled 7/8/98 7/8/98 7/8/98| 7/8/98 7/9/98 7/9/98 7/9/98
Date Extracted _ - - j B
Date Rnalyzed N -
Dilution Factor 1 e T T T 1 1 1 1
Percent Solids 00 00| oo~ 00 00 00 00
QC Identifier None None None ""|None None None Fileld Dup. 48-MW-424-02
Arsenic 20[U 20[u 28[B 20ju 130 568 20]u
Barium 1338 78(B 160(B 94l 426(8 286(B 17 6[8
Cadmium 188 118 24j8 10ju 178 37le 148
Chromum | T aalal T oeolu] T T i8lB 060U 75|B 060U 0708
Lead 21U 21|ur 21U 21U 21w 21U 21U
Mercury 010|8 o11ls 010|B oosu 0128 017|8 ooglu
Selenium so[u 50U so[u 50U solU 50[u 50[U
Siiver 103(B 75| 1718 97!8 38|B| 43|8 20[u
Note The "F" in the sample number |nd_|‘ca!es the sample was analyzed for dissolved metals
~ S 1 I i S I [ 11

n \deptistafficlean\cto143\tf4\dviable\e 109tma xis

U - Not detected, B - Below CRDL,
E - Estimated due to interference, * - Reported from reanalysis !

9/24/98@10 51 AM, 3 of 4



Aqueous TAL And Dissolved Metal Analysis (ug/l) | UNVALIDATED DATA
Site: Tank Farm 4
Case 0288, SDG E1091

Station Location TF4-MW-DUP-O1F TF4-MW-RB-01 TF4-MW-RB-O1F
Station Location TF4MW-DUP-O1F TFAMW-RB-01 | |TF4MW-RBOIF]|
Date Sampled 7/9/98 7/8198( 7/8/98]
Date Extracted T -1 _: -
Date Analyzed ’ B
Dilution Factor 1 1| 1
Percent Solids 00 00 00
QC Identifier Field Dup 48-MW-424-02F Rinsate Blank Rinsate Blank
Arsenic 20{U 30(B 20|U
Barium 189|B 37(8 10{u
Cadmium T TTholu| T BT 1olu
Chromium 060|U 060[B 060U
Lead 21|uU" 21|u 21|U"
Mercury 003!8 014/B 013(8
Selenium 50[U 50/u 50[u
Siiver 23)8 1908 138/8

Note The "F" in the sample number indicates the . .

B o sample was analyzed for dissolved metals —

U - Not detected, 8 - Below CRDL,
n \deplistafficlean\cto143\¥f4\dviable\e1091ma xis E - Estmated due to interference, * - Reported from reanalysls ! 9/24/98@ 10 51 AM, 4 of 4
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Aqueous Total Petroleum Hydtocarbon Analysis (mg/l)

Site. Tank Farm 4

Case; 0288; SDG E1091

UNVALIDATED DATA

EPA Sample Number 38-MW-605-01 42-MWB801-01 45-MW-330-02 45-MW-802-01 45-MW-807-01 45-MW-808-01
Station Location 38-MW-605-01 42-MW-801-01 | |45-MW-330-02 45-MW-802-01 45-MW-807-01 | |45-MwW-808-01
Date Sampled 7/9/98 7/8/98{ 7/8198| 7/8/98 7/8/98 7/8/98|
Date Extracted 7112/98 7/12/98 7112/98 7112/98 712/98 7/12/98
Date Analyzed 7/13/98 713e8| 713198 713/98 713/98 7113/98
Dilution Factor 1 1l 1 1 1 1
Percent Solids 00 00 00 00 “oo| 00
QC Identifier None None " |None None None None

Total Petroleum Hydrocarbons 11 10[U 18 36 11{U 11

n \deptistafficlean\cto1434(4\dviable\e 1091 ha xis

U - Not detected, J - Estimated value below the CRQL,
B - Analyte was found in the assoclated faboratory blank, * - Result from dilution ahalysis

9/24/98@10 45 AM, 1 0of 2



Aqueous Total Petroleum Hydrocarbon Analysis (mg/l)

Site: Tank Farm 4

Case: 0288: SDG. E1091

UNVALIDATED DATA

EPA Sample Number 48-MW-424-02 48-MW-425-02 48-MW-805-01 48-MW-809-01 TF4-MW-DUP-01 TF4-MW-RB-01
Station Location 48-MW-424-02 48-MW-425-02 48-MW-805-01 48-MW-809-01 TF4-MW-DUP-01 TF4-MW-RB-01
Dale Sampled 7/9/98 7/9/98| 7/9/98 7/9/98 7/9/98 7/8/98
Date Extracted 7/14/98 7/14/98 7/14/98 7/14/98 7/14/98 7/12/98
Date Anatyzed 7/115/98 711598 7/15/98 7/115/98 7/15/98 7/13/98
Dilution Factor 1 1 1 1 1 1
Percent Solids 00 00 00 00 00 00
QC Identifier Field Dup 48-MW-424-02 None None None Field Dup 48-MW-424-02 Rinsate Blank
Total Petroleum Hydrocarbons 17 10U 15 10{V 40 1.1

n \deptistafficlean\cto143uf4\dviable\e1091ha xis

U - Not detected, J - Estimated value below the CRQL,

B - Analyte was found In the assoclated laboratory blank, * - Result from dilution analysis

9/24/98@10 45 AM, 20f 2
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Agueous Gasoline Range Organic Analysis (mg/l)
Site: Tank Farm 4

UNVALIDATED DATA

Case: 0288; SDG- E1091

EPA Sample Number 48-MW-424-02 48-MW-425-02 TF4-MW-DUP-01 TF4MW-RB-02 TF4-MW-TB-02
Station Location 48-MW-424-02 48-MW-425-02 TF4-MW-DUP-01 TF4-MW-RB-02 TF4-MW-TB-02
Date Sampled 7/9/98 7/9/98 7/9/98 7/9/98 7/9/98
Date Extracted - -

Date Analyzed 7/21/98 7/16/98 7/21/98 717/98| 7/16/98
Dilution Factor 1| 1| 1 1 1
Percent Solids 00 ool 00 ool 00
QC Identifier Field Dup 48-MW-424-02 None Field Dup 48-MW-424-02 Rinsate Blank Trip Blank
Gasoline Range Organics 050 050 050 050|u 050

n \deptistatficlean\cto143\{4\dviable\e 1091ga xis

U - Not detecled, J - Estimated value below the CRQL,
8 - Analyte was found In the assoclated laboratory blank, * - Resutt from dilution analysis

9124/98@10 45 AM, 1 of 1



TETRA TECH NUS, INC. INTERNAL CORRESPONDENCE

C-NAVY-8-98-1227W

Date: September 24, 1998 cc: File NO288A-4.10

To: James Forrelli’

From: Linda Terzis [/1/ ’
Subject: Data Review, Project No. 0288, SDG No. E1018

Mitkem Corporation
NETC Tank Farm 4 Site, Newport, Rl

TPH: _ \
4/Sails/ 42-SB-806-1416, 45-SB-807-1416,
45-5B-807-2425, 45-SB-808-1921
(Field Duplicate Pair 48-SB-809-1517/ i
TF4-SB-DUP-02 in SDG EQ0851) I
1/Aqueous Rinsate Blank/ TF4-SB-RB-01
(located 1n SDG E0951) '
VOC/SVOC/TPH:
1/Aqueous/ TF4-XX-01 '

A cursory data review was performed on the volatile, semivolatile, and total
petroleum hydrocarbon data associated with the soil and agueous samples collected
at the NETC Tank Farm 4 site, on June 24, 25, and 26, 1998. The volatile organic
compounds were analyzed by USEPA SW-846 Method 8260A The semivolatile
organic compounds were analyzed by USEPA SW-846 Method 8270B, and the total
petroleum hydrocarbons (TPH) were analyzed by USEPA Method 418.1.

The data package was checked for completeness. The TPH sample analysis dates
are incorrectly noted as 98/12/30 on the sampie plots. The raw data indicate that
the samples were analyzed on 7/1/98, and the data are not affected. The
laboratory was contacted on August 8, 1998 for verification of the volatile
instrument calibration percent difference values, which were reported as 0% for all
compounds. Corrected Form Viis were received at TtNUS on August 14, 1998 and
the data package is complete.

The data package was checked for blank contamination and laboratory and field
precision. Rinsate blank TF4-SB-RB-01 i1s associated with the TPH samples of this
SDG, and s located in SDG E0951. The laboratory and field blanks were free of
contamination. The relative percent difference (RPD) of the TPH matrix spike and
matrix spike duplicate analyses exceeded 50% (63%). The data user 1s cautioned
in using the positive TPH results due to pcor matrix spike precision.
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Memo to James Forrelli
September 24, 1998
Page Two

The field duplicate pair associated with the samples of this SDG (48-S8-809-
1517/TF4-SB-DUP-02) are located in SDG E0951. The RPD of the field duplicate
pair results was greater than 50%. The high RPD value may be a result of
laboratory blank contamination (near the reporting limit) associated with the
analysis of the field dupiicate par.

The review included a check for major non-compliances in the quality control
summary forms and data summary forms. The sample chromatographs and plots
were reviewed for agreement with the positive hits from the sample data.

The summary table resuits should be used with caution since the sample data have

not been validated. TPH resuits should be used with caution due to poor matrix
spike precision.



Aqueous Volatile Organic Analysis (ug/l) UNVALIDATED DATA

Site: Tank Farm 4

Case. 0288, SDG E1018
EPA Sample Number o |TF4-xx-01 _
Station Location Ifix_l-gi__

Date Sampled 6/26/98

Date Extracted 6/30/98
Date Analyzed 7/7/198
Dilution Factor 1
Percent Solids "00

QC Identifier

Dichlorodifluoromethane
Chloromethane
Vinyl Chloride
Bromomethane
Chloroethane
Trichlorofluoromethane
1,1-Dichloroethene
Acelone
lodomethane
Carbon Disulfide
Methylene Chlonde
Methyl tert-Butyl Ether

trans-1 ,_2-—D|chlomelhene
11-Dichloroethane
Vln\d Acelate
2-Butanone
c1s-1,2-Dichloroethene
22-Dichloropropane
Bromochloromethane
Chloroform
1,1,1-Tnchloroethane

11- Dichloropropene

Carbon Telrachloride

1 .2-D|chl6;6elhane
Benzene ’
Trchloroethene
1,2-Dichloropropane
Dibromomethane
Bromodichloromethane
2-Chloroethylvinyl ether
ci1s-1,3-Dichloropropene
4-Methyl-2-Pentanone
Toluene
trans-1,3-Dichloropropene
1.1,2-Trnichloroethane

cic.cicicicic

cicicic,

T
‘

!UI rinigigtgiianialniaiagni it

cicicicicic.ccliccicic.cicicicicic.c.cicicic

1

i
1

i
E
|
|
]
i
|

|
!
I

il oigiigiatairatiania roanio

U - Not detected, J - Estimated value below the CRQL,
n \deptistaifcleanicto143¢f4kiviable\e 1018va xlis B - Analyle was found In the assoclated laboratory blank; * - Result from dilutlon analysis 9/24/98Q7 32 AM, 10l 2
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Aqueous Volatile Organic Analysis (ug/l) UNVALIDATED DATA
Site’ Tank Farm 4

Case. 0288; SDG. E1018

EPA Sample Number TF4-XX-01

Station Location i TF4-XX-01

Date Sampled |77 e8|

Date Extracted "~ 6r30r98| .
Date Analyzed 77198

Dilution Factor 1|

Percent Solids ool

QC Identifier iIN

1,3-Dichloropropane

Tetrachloroethene

2-Hexanone N

Dibromochloromethane
1,2-Dibromoethane
Chlorobenzene o

1 1 i \2- Tetrachloroethane
Ethylbenzene

Total Xylenes

Styrene
Bromoform
Isopropylbenzene

1,1.2.2-Tetrachloroethane
1 2 &Tncmé{dﬁmﬁéi -
Bromobenzene
n-Propylbenzene
2-Chlorotoluene

i-3 ,5-Trimethylbenzene
4 Chlomloluene

tent- Bulylbenzene
1,2,4-Tamelhylbenzene
sec- Bulylbenzene

p- lsopropylloluene

1,3-Dichiorobenzene
1 ,4-Dichlorobenzene
n-Butylbenzene

1.2- chhlorobenzene

l 2-Dibromo- -3-chloropropane )

1.2, ‘#Tnchlorobenzene
Hexachlorobu!g@gpe o
Naphthalene

1,2,3-Trichlarobenzene

i
'
|
i
{
i

t
i

|
I
|
!

!

3
| i

1
l !

i

4

i
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i

NN NINITNTAIRIATNITNIAIANTNTIANITNIINIRININT NI NI L

cicic,.cic.oQiCiQic.c.cicic.c.cicicic.cicicicicicicic. clcicIcic

! to U - Not delected, J - Estimated value below the CRQL,
n \deplistaifclean\ctol 43¥f4\dviable\e 101 8va xis B - Analyte was found In the assoclated laboratory blank, * - Result from dilution analysis 9/24/98@7 32 AM, 20f2



Aqueous Seimmvolatile Organic Analysis (ug/l) UNVALIDATED DATA
Site Tank Farm 4
Case 0288, SDG E1018

EPA Sample Number TF4-XX-01
Station Location  |TFaxx01 |
Date Sampled ) ‘ " 6/26/98
Date Extracted © 6/30/98
Date Analyzed T T nwes|
Dilution Factor I 1
Percent Solids T TTool”
Qc Identifier HR
Phenol 10|U
Bis(2-Chloroelhyl)ether 10lu
2-Chlorophenol 1olu
I_,3—chh|orobenzene ”"“‘_id U
i,4-D|ch|orobenzene 10 u
i,Z-chhIOI&ﬁ;Ehe 10|u
éiiﬁélﬁilphenol - _,_ “10lu
2,2 -oxybis(1-Chloropropane) 1olu
4-Methylphenol 10[U
ﬁ-NlIroso-dl-n~pmpy|am|ne 10[u
Hexachloroethane 1(_! -_
Nitrobenzene 1o[u
1sophorone T 1T Tiolu
f-Nllrophehol ’ T B 10 u
2.4Dmethyiphenol |7 7 "ioju
Bis(2-Chloroethoxy)Methane 10[u
2.4-Dichlorophenol 100 :
l~_2,4-Tnchlorobenzene 16 U
Naphthalene * 10|U
4-Chloroaniline 10lu
Hexachlorobutadiene 10[0
J-Chloro-fj-melhylphenol i 10|u
f—Melhytnaphlhalene B “Tiolu
ﬁexachlorocyclopenladlene T T iolu
2.4,6~Tnchlomphenol tolu
2.45Tnchlorophenol | 25|u
2.Chioronaphthalene | T 10ju
2.Nmoanine | 2s|u
Ommethylphthatate |~ “ioju
Acenaphthylene |7 T "Tqolu
2,6-Dintrotoluene o 10lu .
3-Nitroaniine ) 25lu
Acenaphthene | " olu
24Dmtrophendl |77 T 7950
4Ntrophenol " T[T T 35(G
U - Not detected, J - Estimated value below the CRQL,
n \deptistaificleanictot 43¢ (4\dviable\e 1018sa xls B - Analyte was found in the assoclated laboratory blank, ¢ - Result from dilution analysis 9/24/98@7 35 AM, 1 0of 2

ml G = EE T B G Gl N N o N B AR T GE N aE -l



Aqueous Semivolatile Organic Analysis (ug/l)

Site- Tank Farm 4

Case 0288, SDG E1018

- mE N ey

EPA Sample Number TF4-XX-01
Station Locaton _ [TFaxxoi |~
Date Sampled B " 6126/98|
Date Extracted 6/30/98|
Date Analyzed 7/21/98
Dilution Factor i
Percent Solds ool
QC Identifier B
Dibenzoluran 10{U
f,rbim&oluene 1olu
Diethylphthatate 2y
4-Chlorophenyl-phenylether 10U
Fluorene 10ju
4-Nitroaniine 25|U
4,6-Dintro-2-methyiphenol 25|0
N;Nllros&dlphenylamine 10|u
E—Bmmophenyl-phenwelhel 10lu
Hexachlorobenzene 10U
Pentachlorophenol 25|u
Phenanthrene 10j0
Anthacene 7 ol
Carbazole I R 11 ]
Drn-Butylphihalate | T Teld
Fluoranthene 10|u
Pyrene 17T Tolu
Butylbenzylphthalate I 10|U
3,3-Dichlorobenzidine olu
Benzo(a)anthracene 10lu
(_:hrysene 1olu
bis(2-Ethylhexyl)phihalate 10U
Di-n-octylphthalate 10lu
Eenzo(b)ﬂuoranthene 1ofu
éenzo(kiﬁdc—;ranlhene - “_"""lﬁ U
Benzo(a)pyrene o 10l
Indeno(1,2,3-cd)pyrene ) 10|u
Dibenzo(a,h)Anthracene T\ [V
Benzo(gh)Perylene T Tofu

1
n \deptistaffictean\clol 43\"3\dv1able\e|0wsa xs

-
3,

1

UNVALIDATED DATA

U - Not delected, J - Estimated value below the CRQL,
B - Analyte was found In the assoclated laboratory biank, * - Result from dilution pnalysis

9/24/98@7 35S AM, 20f 2
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Soll Total Petroleum Hydrocaibon Analysis (mg/kg)

Site: Tank Farm 4

Case. 0288, SDG E1018

UNVALIDATED DATA

EPA Sample Number 42-SB-806-1416 45-SB-807-1416 45-SB-807-2425 45-SB-808-1921
Station Location 42-SB-806-1416 45-SB-B07-1416 | |45-SB-807-2425 45-S8-808-1921
Date Sampled 6/24/98 6/25/98| 6/25/98 6/26/98
Date Extracted 7/1/98 711/98] 7/1/98 7/1/98
Dale Analyzed 798| 71198| 71198 711198
Dilution Factor 1| 0| 10 1
Percent Solids 800| 903| " 830 873
QC ldentifier None None 7|7 |None None

Total Petroleum Hydrocarbons 12jU 17000 21000 3700

n \dept\stalfclean\ctol43u(4\dviable\e 101Bhs xis

U - Not detected, J - Estimated value below the CRQL,
8 - Analyte was found in the assoclated faboratory blank; * - Result from dilution analysls

: _ _
. ] _ ,

9/24/98QQ7 39 AM, 1 of 1
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Aqueous Total Petroleum Hydrocaibon Analysis (mg/l) UNVALIDATED DATA
Site Tank Farm 4

Case 0288, SDG E1018

EPA Sample Number TF4-XX-01

Station Loca!lon T T T Faxor |
Date Sampted 7 |7 e2em8|”
Date Extracted B 7198|
Date Analyzed T 7nms)
Dilution Factor 1l
Percent Solids |7 "ol
QC Identfier -
Total Petroleum Hydrocarbons 10JU

[}
U - Not detected, J - Estimated value below the CRQL, '
n \dept\stalfclean\ctol 43¢f4\dviable\e 1018ha xis B - Analyte was found In the assoclated laboratory blank; ¢ - Result from dilution analysls 9/24/96@7.36 AM, 10l §
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