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1.0 INTROD N

This Field Sampling Plan (FSP) has been developed to implement the Work Plan for the
Phase II Remedial Investigation (Phase II RI) at the Naval Submarine Base-New London (NSB-
NLON) in Groton, Connecticut. This work is being conducted as part of the Navy’s Installation
Restoration (IR) Program.

The NSB-NLON site vicinity and site location are provided in Figures 1-1 and 1-2,
respectively.

The Work Plan summarizes the overall objectives of the Phase I RI. The objective and
rationale for data requirements of the field investigation are also specified. The purpose of this
FSP is to provide additional detail and specifications for the conduct of the field investigation.
It is not intended to repeat the overall objectives of the program included in the Work Plan.

Sites included in the Phase II RI program and discussed in this FSP are in three different
phases of the Installation Restoration Program. These phases and associated sites are discussed
below. The site locations are indicated on Figure 1-3.

Supplemental Step I Investigations

Two sites are included in this category. These are sites where Step I investigations have
been completed. The Step I investigations identified low levels of chemicals which were
determined to pose no risk to human health and the environment. However, in responses to
comments by the Connecticut Department of Environmental Protection (CTDEP) and the United
States Environmental Protection Agency (U.S. EPA), supplemental field investigations are being
conducted to confirm that chemicals are not present at levels of concern. The sites included for
Supplemental Step I Investigations are as follows:

¢ CBU Drum Storage Area
¢ Over Bank Disposal Area Northeast (OBDANE)

Step II Investigations

The Step II Investigations involve sites which have undergone an initial (i.e., Step I) field
sampling/analysis program in which contamination was determined to be present. Step I
investigations involve comprehensive site studies designed to determine the nature and extent of
contamination, associated health and environmental risks, and to conduct feasibility studies to
evaluate remedial (cleanup) options. Step II investigations will be conducted at the following
sites:

Rubble Fill at Bunker A-86

Torpedo Shops

Goss Cove Landfill

Spent Acid Storage and Disposal Area

NSB-NLON FIELD SAMPLING PLAN -1- MAY 1993
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Supplemental Step I1 Investigations

Supplemental Step II Investigations involve sites that have undergone extensive Step II
investigations. However, supplemental information is required to further define the extent of
contamination and health and ecological risks to support the development and evaluation of
remedial alternatives. Supplemental investigations will be conducted at the following sites:

® Area A

- Landfill

- Wetland

- Downstream/OBDA

- Weapons Center

Defense Reutilization and Marketing Office (DRMO)
Lower Subase

Two additional Step I sites, Pier 33 and Berth 16/Former Incinerator, have also been
added to the IR program and are included in a Field Sampling Plan dated July 1992.
Furthermore, a separate Work Plan has been prepared to establish background levels for
inorganics in soils and to further assess the source of boron in residential wells and in NSB-

NLON ground Watcr The flementation of the borsa did

Subsequent sections of this FSP are summarized as follows:

Section 2.0 - Site Background: This section provides a brief summary of each site.
Complete background discussions of each site, including geology and nature and extent of
contamination, are provided in the Work Plan.

Section 3.0 - Field Mobilization: This section provides a discussion of pre-investigation
activities, including establishment of field office and laboratory, waste storage areas,
mobilization activities, and general emergency and safety briefing procedures.

Section 4.0 - Field Investigation: There are two subsections included: General
Procedures and Field Sampling Program. The General Procedures section provides a detailed
description of all field investigation items such as soil gas survey, well construction, surveying
and mapping, etc. These discussions supplement the Standard Operating Procedures (SOPs) to
be used for this project. The Field Sampling Program subsection details the sample locations,
sample selection rationale procedures, quantities, type, analysis requirements, and other
investigative details. The specific protocols discussed in the General Procedures section are not
repeated; the site-specific detail and variations are specified as applicable.

n 5.0 - Sample rvation and Shipping: Protocols and procedures for sample
preservation and shipping are provided in this section.

NSB-NLON FIELD SAMPLING PLAN -5- MAY 1993



ion 6.0 - Record Keeping and Documentation: This section discusses the record
keeping and documentation requirements for the field investigation portion of the project.

Section 7.0 - Schedule: This section describes the schedule for implementation of this
field sampling plan.

NSB-NLON FIELD SAMPLING PLAN -6- MAY 1993
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2.0 SITE BACKGROUND

A brief summary of the physical and historic waste disposal/storage aspects of each site
follow. Site plans for each site are included in Section 4.0, Field Investigation.

2.1 Supplemental Step I Investigatio

201

2.2 Step II Investigations

2.2.1 Rubble Fill at Bunker A-86

Bunker A-86 is located on a dirt road off Wahoo Avenue in the north central section of
NSB-NLON. The Area A Landfill is adjacent to the north, and the NSB-NLON hazardous

NSB-NLON FIELD SAMPLING PLAN -7- MAY 1993



waste storage facility is adjacent to the south. The rubble fill area is located to the north of the
dirt access road and to the west of the bunker.

Discarded construction material is present at this site including concrete, asphalt, an
electric motor, wood and gravel. Chemical containers found at this site included an empty 5-
gallon container of monothanolanine (labelled as corrosive product), an empty 5-gallon container
of thorite (labelled as non-shrinking compound for patching concrete), and a 55-gallon drum of
lube oil that was approximately 10 percent full.

2.2.2 Torpedo Shops

The Torpedo Shops are located in the northern portion of NSB-NLON on the north side
of Triton Avenue. The two buildings onsite (Nos. 325 and 450) are torpedo overhaul/assembly
facilities. These facilities were connected to an onsite septic system leach field until 1983, when
they were connected to municipal sewers. A variety of fuels, solvents and petroleum products
are used in these buildings. Direct disposal of these wastes to the septic system was reportedly
not a routine practice, although sporadic, inadvertent chemical discharges to the subsurface
septic system could have occurred. In the past, many of these wastes, along with spent Otto
fuel, were discharged to floor drains connected to an underground storage tank. This tank has
been properly abandoned; however, studies conducted at the time of closure indicate that the
tank and associated plumbing had leaked. In addition, chemicals and chemical waste associated
with overhaul activities, such as paints and solvents, have been stored onsite.

During recent construction activities near the entrance to this complex, an underground
tank was discovered and removed. Soils in the tank excavation were determined to be
contaminated with petroleum hydrocarbons.

2.2.3  Goss Cove Landfill

The Goss Cove Landfill site is located in the southwest portion of NSB-NLON, adjacent
to the Thames River. The Nautilus Museum and a paved parking lot are constructed directly
over the former landfill. The Nautilus Museum is a submarine museum operated by the Navy
and open to the public.

The landfill reportedly operated from 1946 to 1957 and filled in the northern portion of
Goss Cove. The southem portion of Goss Cove remains as a surface water body. Incinerator
ash, inert rubble, and possibly other unknown materials were disposed at the site.

2.24 nt Aci and Di 1

This site is located in the southeastern section of NSB-NLON, in the southern portion of
the area between Buildings 409 and 410. A 4’ x 4’ x 12’ rubber-coated underground tank was
used for temporary storage of waste battery acid during World War II. The tank top is still
visible, but the tank has been filled with earth and capped with concrete.

NSB-NLON FIELD SAMPLING PLAN -8- MAY 1993
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2.3  Supplemental Step II Investigations

This section summarizes existing background information and data for the three Step II
sites, which required supplemental information to complete the Step I (RI/FS) process. These
sites are Area A, DRMO, and the Lower Subase.

2.3.1 Area A

Area A is comprised of individual sites including the Landfill, Wetland, Downstream/
OBDA, and Weapons Center.

The Area A Landfi]l is located in the northeastern and north-central section of NSB-
NLON. It is approximately seven acres in size. Access is via a dirt road off Wahoo Avenue.
The Area A Landfill is a relatively flat area bordered by a steep, wooded hillside that rises to
the south, a steep wooded ravine to the west, and the Area A Wetland to the north. Aerial
photographs show that the landfill appears to have extended east along the wetland to as far as
the present position of the tennis courts. Runoff from the landfill drains as overland flow north
into the Area A Wetland, which subsequently discharges to the Area A Downstream
watercourses and into the Thames River.

The landfill opened sometime before 1957. The base incinerator ceased operating in
1963, and from 1963 to 1973 all wastes were disposed in the landfill unbumed. During this
time, all non-salvageable materials generated by the submarines and base operations were
disposed in the Area A Landfill.

Landfilling operations ceased in 1973. After closure, a concrete pad was constructed in
the southwest portion of the landfill for aboveground storage of industrial wastes. At the time
of the IAS survey, 42 steel drums, 87 transformers (mineral and PCB), and 60 to 80 electrical
switches were stored on the pad. Two transformers and several electrical switches were leaking.
Past leakage of oil was also evident. Most drums were stacked on wooden pallets and those with
PCB labels were covered and bound with plastic sheeting. All of these materials have since
been properly disposed offsite.

Sand bags and contractors’ supplies and equipment have, in recent years, been stored
over the former landfill. Several transformers, excavated underground storage tanks, crane
weights, and other equipment are stored on the concrete pad in the southwest portion of the
landfill. The specific items stored in this area vary. The remainder of the landfill is not paved.

The construction of a paved parking lot on the southeast end of the Area A Landfill was
planned, but has been delayed indefinitely.

The Area A Wetland abuts the north side of the landfill and is approximately 30 acres
in size. The maximum wetland sediment thickness is approximately 35 feet, based on boring
information. Until 1957, this portion of the site was undeveloped, wooded land. In 1957,
dredge spoils from the Thames River were pumped to this area and contained within an earthen
dike that extends from the Area A Landfill to the south side of the Weapons Storage Area.

NSB-NLON FIELD SAMPLING PLAN -9- MAY 1993



Atlantic learmed during the course of this study that pesticide ‘‘bricks’’ were previously placed
on the wetland ice during winter and allowed to melt and discharge into the wetland for
mosquito control.

The Area A Downstream watercourses drain the Area A Landfill and Wetland and
ultimately flow into the Thames River. The Area A Downstream watercourses include North
Lake and several small streams that discharge from Area A and the Torpedo Shop and ultimately
discharge to the Thames River.

Ground water also discharges from the Area A Wetland to a small wetland at the base
of the dike and the Over Bank Disposal Area. A stream flows from this wetland west toward
North Lake, a recreational swimming area for Navy officers. The stream enters a culvert which
bypasses the pond and discharges to a stream below the outfall of the pond. This stream flows
west under Shark Boulevard and through the golf course to the Thames River. There is a
manhole adjacent to North Lake, which was previously connected to a pipe designed to discharge
overflow water from North Lake. This pipe has been plugged to prevent any possible water
discharge from the stream to North Lake.

Further development is not planned for this area.

The Over Bank Disposal Area (OBDA) is located on the slope of the dike below and
adjacent to the Area A Landfill. A small wetland exists at the base of the dike.

This area became a disposal site after the earthen dike was constructed in 1957. It was
the finding of the previous studies (1982) that the material had been there for many years and
included 30 partially covered 200-gallon metal fuel tanks and scrap lumber.

Atlantic personnel inspected the site in September 1988 and observed approximately 30
empty, unlabeled 200-gallon tanks, old creosoted telephone poles, several empty unlabeled 55-
gallon drums, and rolls of wire. Bright orange, organic sediments were observed in the water
discharging from the base of the dike embankment, apparently leachate from the landfiil.

The Weapons Center site consists of Building 524 and the weapons storage bunkers.
The storage bunkers area is divided into two portions (north and south), each constructed at
different times and of different design. The site is located to the north and adjacent to the
Area A Wetlands at the end of Triton Avenue.

The Weapons Center (Building 524) is located near the top of a bedrock ridge. The
building was constructed in 1990-1991. Portions of the site were blasted to remove bedrock to
allow construction of the building. The bunkers are located downhill of Building 524 adjacent
to and at a slightly higher elevation than the wetlands. Surface runoff from the bunker storage
areas flows to the wetlands via overland flow in small grassed swales and drainage culverts.

23.2 Def Reutilization and Marketing Offi RM

The Defense Reutilization and Marketing Office (DRMO) site is adjacent to the Thames

NSB-NLON FIELD SAMPLING PLAN -10- MAY 1993
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River in the northwest section of NSB-NLON. The DRMO is the storage and collection facility
for items to be sold at auction sales held periodicalily through the year. Scrap metal is also
temporarily stored prior to being transported off this site.

The DRMO site was used as a major base landfill and buming ground from 1950 to
1969. The materials burned and landfilled included construction materials, combustible scrap,
and other non-salvageable waste items. These materials were reportedly bumed on the shoreline
and then disposed over the riverbank and partially covered. Also, a former battery acid handling
facility was located adjacent to Building 491. An in-ground rubber-lined tank and associated
pumping facilities were present, similar to the Spent Acid Storage and Disposal Area site.

DRMO operations at this site, after the closing of the landfill, included storage of various
items, including submarine batteries, white goods, and empty drums.

Other routine grading and minor excavation can occur in the northern portion of the site.
Future plans for this site include the construction of a Conforming Storage Facility for the
temporary storage of hazardous waste generated at NSB-NLON.

2.3.3 Lower Subase

The Lower Subase is located along the western edge of NSB-NLON, adjacent to the
Thames River. It is bound by the Thames River to the west and by the Penn Central Railroad
to the east. The Lower Subase is the original subase, and its history dates back to 1867. Most
of the construction took place in the early 1900s with major expansion between 1935 and 1945.
Extensive portions of this area have been filled. The Lower Subase has always been used for
operations and maintenance functions. Those functions typically generate industrial and
hazardous wastes such as petroleum oils and cleaning solvents. Also at the Lower Subase are
two sets of concrete underground storage tanks (USTs) located at the northern end of the study
area. Four USTs are located just north of the powerhouse, and seven USTs are located just
south of Building 107. In addition, there is an extensive underground fuel oil and diesel oil
distribution system at the Lower Subase.

Previous investigations (NESO 1979, Wehran 1987) identified subsurface oil
contamination associated with: both sets of underground storage tanks; a waste oil pit in
Building 79 in which diesel train engines were serviced; and the underground fuel oil distribution
system.

The Navy has implemented a substantial program to replace these underground tanks and
the fuel oil distribution system. Of the ten concrete underground storage tanks, six now serve
as spill containment for new steel tanks, three have been properly abandoned, and one is out-of-
service. The Navy, while retrofitting or abandoning these tanks, did not detect any major
structural defects or cracks. The underground No. 6 fuel oil lines will be abandoned in the
future based upon present Navy plans. All of the subsurface No. 2 fuel oil lines were replaced
or installed in 1980.

NSB-NLON FIELD SAMPLING PLAN -11- MAY 1993



3.0 FIELD MOBILIZATION

The field mobilization will consist of the following steps which are subsequently
discussed in the following sections. Section 7.0 presents the complete operation schedule.

Field Office

Decontamination Area and Equipment Storage Area
Field Laboratory

Waste Storage Area

Sampling Locations
Heavy Equipment Mobilization
Emergency Procedures

Onsite Safety Briefing

3.1 Field Office

An onsite trailer will serve as Atlantic’s field office/operations center. The trailer will
be located at the northern end of the Lower Subase, just north of Building 181 near the marina.
Electricity and telephone (mobile unit) are available at the field office location. A portable toilet
will be placed next to the trailer. Also, sanitary facilities are available in buildings adjacent to
the sites to be investigated.

The field office will be designated as a ‘‘clean area’” and only authorized personnel will
be allowed access. The site trailer will serve as the main field operation and communications
center throughout the field activities. Copies of all site reports, investigation plans, maps,
sample log books, and chain-of-custody records will be maintained in this trailer. As specified
in the project Health and Safety Plan (HASP), critical emergency situation information (e.g.,
emergency numbers, hospital location map) will be prominently displayed in the field office for
quick reference.

3.2

A portion of the field office trailer will be used for the storage of field equipment, field
instruments, and protective clothing and equipment. The trailer will have separate areas to
segregate the protective clothing and equipment from the field equipment and instruments.

The equipment decontamination area will be located in Area A and will be clearly
marked. This is the same location used for the Installation Restoration Study work conducted
to date. Hand tools and drilling equipment (augers, drill rods, and core barrels) will be steam
cleaned over a bermed plastic liner. Field sampling equipment will also be cleaned and
decontaminated in this area. A personnel decontamination area will also be located next to the
decontamination area. This decontamination area will be used for heavy equipment and drilling
auger/casing decontamination. Individual decontamination areas will be located within the
exclusion zone for each site as indicated in the HASP. Facilities for boot and glove washing,
disposable coverall removal, and hand-washing will be available at each site. Decontamination
procedures are described in the site Health and Safety Plan (HASP). Wastewater generated from

NSB-NLON FIELD SAMPLING PLAN -12- MAY 1993
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both personnel and equipment decontamination activities will be coliected and stored in 55-galion
drums or portable tanks meeting applicable Department of Transportation (DOT) specifications.
Disposable gloves, boots and coveralls will also be drummed. After a container or tank is filled
it will be transferred to the Navy’s onsite hazardous waste storage facility. Atlantic will provide
for waste classification and disposal of the drums. However, the Navy is the generator of the
waste and will be responsible for signing waste profile sheets and shipping documents, and

approving the ultimate disposition of the wastes.

Areas of equipment storage and equipment decontamination within Area A are depicted
in Figure 3-1.

3.3  Field Laboratory

A field laboratory will be located in a section of the field office trailer. The laboratory
will contain a drying oven, soil shaker and sieves, hydrometer, electronic scale, pH meter, Eh
meter, conductivity meter, filtering apparatus, analytical glassware, organic vapor analyzers
(PID/FID), pre-cleaned and pre-preserved sample containers, deionized water, decontamination
solutions, sample shipping containers, mailing labels, and field notebooks. A portable gas
chromatograph (GC) and an X-ray fluorescence analyzer will be used for field screening select
soil samples as specified in this plan. They will be used either at the site or in the field
laboratory.

3.4 Waste Storage Area

Various wastes will be generated during field operations. These wastes may include:
decontamination solutions, disposable equipment, well development water, and drill cuttings.
These wastes will be collected daily and stored near the point of generation in 55-gallon drums
or portable tanks meeting applicable DOT specifications. The drums will be labeled according
to site name, date, volume, and type of material. Full drums will be transferred and stored in
the Navy’s RCRA permitted hazardous waste storage area. Final drum disposition will be
handled as described in Section 3.2.

3.5 Sampling Locations

All proposed test boring and monitoring well locations will be marked by using
fluorescent paint, and indicated by a circle. The sample location number will be painted
adjacent to the marker. Sampling locations, including biological and air monitoring locations
and soil gas sampling locations, are specified in the field sampling program (Section 4.2).

Information concerning the locations of underground utilities has been developed from

available Navy mapping as part of this plan. Navy personnel will be contacted 10 days in
advance of subsurface investigation for clearance of drilling locations.
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3.6 Hea uipment Mobilization

Drilling rigs will be mobilized to the site and will be parked in a designated section of
the private contractors area at the Area A Landfill.

3.7 Emergency Procedures

Specific emergency procedures and routes to both the emergency room at the Naval
Submarine Base and Lawrence and Memorial Hospital are identified in the HASP. The HASP
will be reviewed by all site workers. Directions to the hospitals will be posted in the field office
trailer.

3.8 i fi iefi

Prior to field sampling activities, a safety briefing will be conducted by the Atlantic Site
Safety Officer. The briefing will include a review of potential safety hazards inherent to each
specific site and an explanation of the HASP. Documentation of safety training and medical
histories of all site workers will be verified at this time. No one will be allowed to work on any
of the sites until this documentation has been obtained.
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4.0 FIELD INVESTIGATION

The field investigation portion of the subject investigations at NSB-NLON includes the
following activities:

field screening

soil gas surveying

test borings and subsurface soil sampling
monitoring well construction, development and sampling
hydraulic conductivity testing

surface soil sampling

surface water and sediment sampling
dioxins and dibenzofurans sampling

land surveying and mapping

geologic surveying

ecological studies

air monitoring

waste classification and disposal

soils testing for engineering parameters

4.1

during this mvesﬁgauon are ppe

A. Associated procedural modifications for thls site investigation are presented in Appendix A.
The project specific modifications to the procedures take into consideration previous U.S. EPA
and CTDEP comments regarding their review of the 1989 Plan of Action and other comments
by the Technical Review Committee (TRC).

4.1.1  Field Screening
4.1.1.1 Sample Headspace Screening for VOCs

Atlantic will use a 11.8 eV photoionization detector (PID) or a flame ionization detector
(FID) for total organic vapor analysis to perform headspace screemng on all soil samples in the
field, prior to laboratory analysis. Resulting data will not be used qu y. The operation
and calibration of the organic vapor analyzers will be in accordance with manufacturers
recommendations. The organic vapor analyzers will be calibrated at the beginning and end of
each day of use, or more often as believed necessary. All calibrations will be recorded in a
project instrument calibration log book.
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TABLE 4-1
TECHNICAL PROCEDURES

Procedure

Number Atlantic Procedure
1020 Field Procedures for Collection of Surface Soil Sampies
1021 Field Procedures for Collection of Subsurface Soils
1022 Field Procedures for Collection of Surface Water and Sediment Sampies for Hazardous Waste
Determination
1023 Field Procedures for Collection of Ground Water Samples for Hazardous Waste Determination
1024 Field Procedures for Collection of TCDD Samples
1030 Field Procedures for Logging Subsurface Conditions During Test Borings and Well Logging
1041 Sample Chain-of-Custody Procedure
1042 Shipping Procedures for Environmental Field Samples
1051 Operation and Calibration of the HNu Systems Photoionizer Model PI-101
1052 Operation of the Photovac 10S50 Portable Gas Chromatograph
1053 Soil Gas Screening for Volatile Organics
1060 Cleaning Procedure for Sampling Devices Used in Environmental Site Investigations
1070 Well Development Procedures for Small Diameter Monitoring Wells
1071 Field Prfxedures for Determination of /n Situ Hydraulic Conductivity with Single Well
Hydraulic Tests
1256A | Gas Chromatography Analysis Using External Standard Calibration
1256B | Microscale Extraction
1256C | PCB and Pesticide Analysis by Gas Chromatography
1256D | The Determination of Volatile Organic Compounds in Ambient Air Using Tenax® Adsorption
GTP002 | Operation of the Scitec Map Apalyzer Model 310 for Lead in Soil Analyses
iandard ASTM Standards
D422 Standard Practice for Particle-size Analysis of Soils
D854 Standard Test Method for Specific Gravity of Soils
D2216! Standard Met-hod for Determination of Water (Moisture) Content of Soil, Rock, and Soil-
Aggregate Mixtures
D2217" Standarfi Pl"actice fo!' Wet Preparation of Soil Samples for Particie-Size Analysis and
Determination of Soil Constants
D2974* | Standard Test Methods for Moisture, Ash, and Organic Matter of Peat Materials
Method U.S. EPA Method (SW 846)
9040 pH Electrometric Measurement (SW 846)
9045' Soil pH (SW 846)
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TABLE 4-1 (continued)
TECHNICAL PROCEDURES

9050

Specific Conductance (SW 846)

90812

Cation Exchange Capacity of Soils (SW-846)

Method
Number

U.S. EPA Method (Methods for the Determination of
Toxic Organic Compounds in Ambient Air)

TO1?

Determination of Volatile Organic Compounds in Ambient Air Using Tenax® Adsorption and
Gas Chromatography/Mass Spectrometry (GC/MS)

Method
Number

APHA Standard Methods for Examination of Water and Wastewater

2580

Oxidation - Reduction Potential (Eh)

2340°

Hardness - Total as CaCO,

At the discretion of the project manager, these methods may be performed in a field laboratory or an
offsite laboratory.
? These methods will be performed in an offsite laboratory.
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4.1.1.2 PCB and DDT Screening

A gas chromatograph (GC) with an electron capture detector and isothermal or
programmable oven ﬂlbeused for PCB and DDT screcmn analysxs The practical def
O ppm ods. U.S. EPA Method FM-
18, PCB Analyszs Using a Gas Chromatograph in an On-Site Laboratory -
Hexane/Methanol/Water Extraction, will be followed.

Standards and blanks will be run every tenth sample. Calibration is determined by peaks
and retention times of PCB and/or DDT standards. Calibration and use of the GC will be
performed in accordance with the manufacturer’s instrument manual. The GC instrument will
be calibrated at the beginning and end of each day of use, or more frequently as deemed
necessary. All calibrations will be recorded in a project instrument calibration log book.

4.1.1.3

ngdnﬁ and f!l![hi Q!ﬂ i

Select soil samples as specified will also be screened for pH in the field using Method
9045 in SW-846 (EPA Test Methods for the Evaluation of Solid and Hazardous Waste). Ground
water prior to sampling will also be screened in the field for pH, Eh, temperature, specific
conductance and turbidity; and surface water will be screened fi H, Eh
hardness, and in samples from the Thames River salinity. T
4-1. Methods 9040 and 9050 i in SW- 846 will be used ft
Fh and specific ondu
Methad 2340C i

Instruments used for measurement of pH, Eh, temperature, specific conductance and
turbidity will be calibrated in accordance with the manufacturers’ instructions at the beginning
and end of each day of use. Additional field calibrations will be performed as deemed
necessary. All calibrations will be recorded in a project instrument calibration log book.

4.1.1.4 Lead Screening

Lead screening will be performed at select sites as specified in Section 4.2. This
screening will be conducted using a lead specnﬁc Scxtec Portable X-ray Fluorescence (XRF)
Analyzer. The practical detection :
EPA Method FM-3 X-Ray Fluorescence (XRF., for eavy
XRF survey with modification for use with the Scitec equipment.

The protocol for calibration and use of the Scitec XRF analyzer for the subject
investigations is provided below:

* Bulk samples of the soil from the lead-contaminated plot will be collected and

analyzed by means of atomic absorption spectrophotometry. Analysis will
include concentrations of lead, iron, and calcium carbonate.
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* Remaining material from the bulk samples will be returned by the laboratory
to the XRF testing company. These samples and the XRF will be forwarded
to the Scitec Corporation of Richland, Washington, for calibration of the
instrument to the specific soil type (Note: The instrument will be recalibrated
by the above procedures as necessary to compensate for changes in sample
matrices).

* Initial assessment of the contaminated plot will be conducted as specified in
the field sampling plan.

* At each of the sample locations, the technician will perform a nominal 240-
second ‘‘confirmation’’ test, adjusted for source decay, as specified by the
manufacturer of the device.

4.1.2  Soil Gas Surveying

Soil gas surveys will be performed to identify areas containing elevated levels of VOCs
and potential ‘‘hot spots.’’ This data will be used to facilitate effective placement of test borings
and monitoring wells. The soil gas surveys will be performed using a Photovac Model 10850
portable field gas chromatograph with CPSIL 19 capillary column and a photoionization detector.
Soil gas samples will be obtained by using a plunger bar and air sampling pump. Photovac
analytical procedures are specified in Atlantic Procedure No. 1052. Sampling procedures are
specified in Soil Gas Screening for Volatile Organics (Atlantic Procedure No. 1053). Note that
air standards (versus aqueous headspace standards) will be used to calibrate the Photovac for soil
gas surveys during these investigations. The instrument will be calibrated at the beginning and
the end of each day of use, and at a minimum average of one time per ten samples analyzed.

4.1.3  Test Borings and Subsurface Soil Sampling

Soil borings will be advanced with 4%-inch (inside diameter) hollow stem augers.
Samples will be collected continuously with a 3-inch diameter, 2-foot long split-spoon sampler
or, alternatively, with a 5-foot Central Mining Equipment (CME) or Waterloo Sampler.
Subsurface soil samples will be collected in accordance with Atlantic Procedure No. 1021.
Bedrock corings will be advanced using a diamond carbide coring bit.

Atlantic personnel will log physical characteristics such as color, density, lithology and
moisture as well as any visual evidence of contamination (i.e., staining or sheen) according to
Atlantic Procedure No. 1030. All soil samples will be screened with a PID or FID organic
vapor analyzer.

4.1.4  Monitoring Well Construction, Development and Sampling
4.1.4.1 Monitoring Well Construction

Overburden monitoring well borings will be drilled using hollow stem augers with a
minimum inside diameter of 4% inches. Subsurface soils may be sampled in accordance with
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procedures described in Section 4.1.3. Overburden monitoring wells will be constructed using
2-inch inside diameter, flush-threaded Schedule 40 PVC screen and blank casing. The screened
interval will not exceed 10 feet in length. The screen slot size will be small enough to retain
90 percent of the filter pack (d,, grain size). In most installations, a 0.010-inch slot will be
appropriate. In shallow overburden monitoring wells, the top of the screen will be placed
approximately 1 foot above the high ground water elevation to allow for ground water
fluctuations. This height may be adjusted to allow for the proper seal around the well at the
ground surface. In deep overburden monitoring wells, the screen will not extend across the
water table. High ground water elevation will be determined based on Phase I field investigation
data and observations made during drilling. In selecting a screened interval, the character of
the soil will be considered to ensure that screens are not installed across conﬁnmg 1a d
if possible, screens will be confined to discrete stratigraphic or hydrologic units.

The annular space between the well screen and the borehole wall will be backfilled with
washed silica sand to at least 1 foot above the top of the screen, and a bentonite pellet seal
(minimum 2 feet thick) will be placed above the sand. The annulus will be sealed with
cement/bentonite (6 to 1 ratio, respectively) grout above the bentonite seal.

Unscreened bedrock monitoring wells within Area A will be installed to a minimum depth
of 20 feet below the bedrock surface. Wells will be constructed using 6-inch diameter steel
casing. The wells will be cased through the overburden and sealed at the bedrock interface to
avoid possible contamination of the bedrock aquifer by the material above. Using either air
rotary or mud rotary methods, an 8- or 10-inch bit will be used to drill through the overburden
and the ﬁrst 5 feet of bedrock. The mud rotary technique will only be used
; d if borehole caving in the overburden prevents t
bedrock casing. The mud should not come in contact with the open hole within the bedrock in
order to prevent impacting ground water quality. Well casings will be grouted in place with a
bentonite-cement slurry seal and allowed to set for 24 hours. A 6-inch roller bit or air hammer
bit will be used to drill through the casing seal to the bedrock aquifer. Bedrock drilling will
continue until a sufficient water bearing fracture is encountered. A flow rate of approxlmately
1- gallon per minute or greater will be considered adequate flow. T

bedrock momiormg well construction diagrams are presented in Appendix B.

4.1.4.2 Monitoring Well Development

Monitoring wells will be developed no earlier than one day after installation.
Development will include the use of a surge block_and simultaneous pumpmg to remove fines
from the sand backﬁn D

(Atlantic Procedure No. 1030) will be followed.
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4.1.4.3 Monitoring Well Sampling

Monitoring wells will be sampled according to Atlantic Procedure No. 1023. All shallow
overburden wells will be purged and sampled with a peristaltic pump outfitted with Teflon®
tubing. Teflon® bailers will be used for sampling VOCs. In bedrock wells containing a large
volume of water, a centrifugal pump may be used for purging and a peristaitic pump for
sampling. In bedrock wells where water level is below 25 feet, a positive displacement pump
will be used for purging. Samples will be collected with Teflon® bailers or positive
displacement pumps for non-volatiles. All purging or sampling equipment will either be
dedicated, single-use disposable, or pre-cleaned as specified in Atlantic Procedure No. 1060.
All ground water samples will be collected at least two weeks after well development has been
completed.

Prior to the extraction of any ground water, the depth to water will be measured to the
nearest 0.01 feet using an electronic water level indicator. If an oil layer is present, its thickness
will be measured with a sonic interface probe. The depth of the well will also be sounded. The
well volume will then be calculated. The water well measurement device will be properly
decontaminated between wells. A minimum of three well volumes will be purged while
measuring pH, temperature and conductivity at regular intervals. The ground water sample will
be collected when these three parameters stabilize to within 5 percent fluctuation. In wells
where a peristaltic pump is used for purging, the pump and tubing will be used to collect non-
volatile samples. Following the collection of the last non-volatile sample, the peristaltic pump
tubing will be removed from the well and the VOC sample will be collected with a Teflon®
bailer. When a bailer is used to collect all samples, VOCs will be collected first to avoid the
loss of volatiles that could be caused by agitation of ground water with a bailer. All samples
for dissolved metals analysis will be field filtered with a 0.45 micron filter.

4.1.5  Evaluation of Aquifer Hydraulic Properties

Single well permeability tests, step-drawdown, and long-term aquifer pump tests will be
performed to estimate aquifer properties across the site.

Single well permeability tests will be performed according to Atlantic Procedure No.
1071. Wells for permeability testing will be selected based on their placement within aquifer
units relative to the areal distribution of aquifer material across the site. The type of
permeability test performed will be based on criteria presented in Atlantic Procedure No. 1071
including position of well screen, expected permeability of sediments, need to contain discharge
water, and site logistics. Slug displacement tests will be the preferred test method where
relatively low permeabilities are expected. Single well pump tests will be recommended for
units in which relatively high permeabilities are expected as long as discharge water can be
properly contained.

Prior to each single well test, the static water level will be measured with an electronic
water level indicator. A pressure transducer, displacement device or pump will be placed in the
well and allowed to equilibrate. When the water level retumns to the static position, either the
displacement device will be removed or the pump will be started and the water levels will be
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continuously monitored by the pressure transducer and recorded by a data logger. Hydraulic
conductivity estimates from slug test data performed in wells situated in unconfined aquifers will
be calculated using the Bouwer and Rice Method (1978 with 1989 update). Confined aquifer
slug displacement test data will be used to calculate transmissivity by the Cooper, Bredehoeft,
and Papadopoulous Method (1967). Transmissivity values will be calculated from single well
pump test drawdown and recovery data using the Cooper Straight-line Method (Fetter 1980).

An aquifer pumping test will be conducted in the overburden materials in the northwest
section of the Area A Landfill in order to determine hydraulic properties to evaluate the
feasibility of pump-and-trea d ediation. The aquifer test design will include one
pumping well and four d § located at different distances from the
pumpmg well. Pr ¢

A step-drawdown test will be conducted to determine the optimum pumping rate for the
long-term aquifer test. The step-drawdown test will consist of pumping the well at succcsswely
higher rates for equal periods of time and measuring the resulting drawdowns in'the
wells. These drawdown and discharge measurements will be
optimum yield and to determine the efficiency of the well. The
24 hours.

After the optunum pumping rate has becn selected and the water levels have retumed to
static levels,
continuously measured and recorded log i
transducers and a data logger. anpdl

mterconnécubn between the ovetburden aquifer
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data will be used to calculate aquifer transmissivity and storativity using appropnate analytical
techniques which will be dictated by the shape of the time-drawdown and distance-drawdown
plots.

The surface soil sampling program is designed to screen for contamination within the
upper 6 to 12 inches of soil. Protocols for sampling surface soils will be followed as specified
in Atlantic Procedure No. 1020. Only discrete samples will be collected. Atlantic personnel
will collect samples with a 4-inch, stainless steel hand-auger and stainless steel spoons. Samples
will be logged by Atlantic personnel.

4.1.7  Surface Water and Sediment Sampling

Surface water and sediment samples will be collected in accordance with Atlantic
Procedure No. 1022. At locations with intermittent flow, such as storm sewer outfalls, surface
water samples will be collected from a discharge resulting from a storm event that is greater than
0.1 inches in magnitude and that occurs at least 72 hours after any previous storm event of 0.1
inches or greater. Where feasible, grab samples will be collected during the first 30 minutes
of a storm event.

4.1.8 Dioxin (TCDD) and Dibenz n
TCDD/dibenzofuran sampling will be conducted in accordance with Atlantic Procedure

No. 1024. This procedure includes rigorous criteria for sample homogenization and
decontamination of used sampling equipment after sampling.
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4.1.9 nd Surveyi nd Mappin

Methodologies and references to be used for surveying and for mapping are described
below.

4.1.9.1 Surveying

Elevations and coordinates will be established for all monitoring wells and test borings.
Coordinates/locations will be surveyed for the surface soil and sediment samples. Grid points
will be surveyed and painted or staked in the field for the soil gas surveys.

All elevations will be based on differential leveling runs between known vertical control
points and objects requiring elevations. All vertical control will be double run to confirm final
elevations. Elevations will be accurate to Class V-2. The datum to be used is as shown on a
map entitled, Base Traverse and Monuments, NAVFAC Drawing No. 2,037,619; Code Ident.
No. 80091; Size: F; Contr. No. N62472-78-C-3422(ES) Sheet 1 of 2 prepared for the
Department of the Navy by Kieltyka, Woodis & Pike Land Surveyors. The elevations are in
the Subase datum, which is 1.41 + feet below the USGS NGVD datum.

All coordinates will be based on field methods that conform to the standards of a Class
A-2 survey. The Connecticut State Plane Coordinate System will be used.

4.1.9.2 Mapping

Map information for NSB-NLON (e.g., topography, buildings) was developed based on
maps.of NSB-NLON, prepared by Loureiro Engineering Associates, December 1980. These
maps are 1 inch = 40 feet and have a 2-foot contour interval.

Maps of site plans and field sampling plans will be developed as required from the above-
referenced maps using AutoCAD™, a computer aided design software package.

4.1.10 Geologic Surveying

An Atlantic geologist will map major fracture and lineament traces from overlapping
aerial photographs of NSB-NLON, and obtain supplemental field measurements of geologic
structures (e.g., joints, fractures) at major rock outcrops located primarily within the northern
section of NSB-NLON. Any outcrops located along any adjacent roadways will also be mapped.
The primary objective of geologic mapping is to identify major geologic structures which may
be areas of high hydraulic conductivity (i.e., possible preferential pathways for ground water
movement). Fracture and lineament traces often represent the surface expression of nearly
vertical zones of fracture concentrations which are often areas with hydraulic conductivity
greater than that of adjacent rock. Final well placement will take this data into consideration.

4.1.11 Ecological Studies

Methods for conducting biological studies are described in the Ecological Risk
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Assessment Work Plan (Section 5.0).

4.1.12  Air Monitoring

All indoor and exterior background air monitoring samples will be collected in
accordance with Section 10 (‘‘sampling’’) of the U.S. EPA T0l methodology. The TO1 method
is published in the Compendium of Methods for the Determination of Toxic Organic Compounds
in Ambient Air, Second Supplemen: (EPA/600/4-89/018 June 1988). The sampling method
employs the use of glass tubes containing Tenzix" adsorption media through which ambient air

All well purge and development waters and drill cuttings will be contained in 55-gallon
drums or other appropriate containers or portable tanks meeting applicable DOT specifications.
The drums will be labeled to identify the type of material contained (i.e., soil, water or sludge),
the date collected, the site location, and boring number (or some other sampling location
designation if appropriate). Drums, while being filled, will be stored at or near the site being
investigated. After the drums are full, they will be transferred to the NSB-NLON RCRA-
permitted hazardous waste storage facility until Atlantic’s waste disposal contractor can dispose
of drums found to contain contaminated media. Soils and wastewater will be properly
characterized prior to disposal primarily based upon analyses of samples collected from the
boring or well from which the contained soils/water originated. If necessary, supplemental
analyses such as TCLP, VOC and SVOC (semi-volatile organic compounds) analyses will be
performed. If the characterization indicates that any soils are not contaminated, these soils will
be used as fill. Wastewater meeting the NSB-NLON NPDES discharge permit criteria may be
disposed of at the onsite treatment facility. Contaminated soil/water will be disposed by a
properly permitted disposal facility. Wastewaters generated from the pump test will be disposed
under a temporary emergency discharge permit to be obtained from the CTDEP.

All waste collected will be disposed at facilities that are approved by the Navy and that
are properly permitted for the specific waste type being disposed. Atlantic will arrange for
waste classification and disposal. The Navy will sign as the generator of the material if offsite
disposal is required.

4.1.14 Sampling and Testing of Soils for Engineering Parameters

Soils will be collected and analyzed for engineering parameters in accordance with the
following standards:

* grain-size distribution (ASTM D422)

* specific gravity (ASTM D854)

¢ water content (ASTM D2216)

* organic content (ASTM D2974)

* total organic carbon content (Walkley-Black Determination in Piper 1942)
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e cation exchange capacity (SW 846 9081)

21 MW18S/18D
ZLMWID/TS, 3MW125/1

2DMW16S/16D, ZDMW24$/24D, 2DMW258/25D,
2DMW?27S/27D, 19MW4, 2WMW22D, 2DMW23D
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4.2  Fiel mpling Pl

The following sections contain a description of the Field Sampling Plan for each of the
investigation sites. The overall objectives of these sampiing plans is provided in Section 7.0 of
the Work Plan. This section details samples to be collected at each site, analyses to be
performed, and the rationale for selection of samples from individual borings, placement of
supplemental borings, placement of well screens and other sampling details specific to a site that
are not elsewhere described. Section 4.1 above describes in detail methods and techmques to
be used to obtam samples and for unplementauon of the Field Sampling Plan. ( -
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TABLE 4-3A
CBU - DRUM STORAGE AREA
RATIONALE FOR SELECTION OF CONSTITUENTS FOR ANALYSIS

Parameter Selected Rationale
|
voc_C! L VOCs were detected in previously collected surface soil
samples.

svoc? . SVOCs were detected in previously collected surface soil
samples.

Inorganic® L Elevated lead concentrations were detected in previously
collected surface soils.

Pesticides L] The pesticide DDD was detected in a previously collected
surface soil sample.

PCB* . Not detected in Step I Study, regardiess PCB will be tested
for as possibly waste materials stored in this area contained
PCB.

TCLP? L] Determine leaching potential of metals in soils.

Radiological® Further ground water analyses are being performed at
Area A,

Dioxin’ Historically, neither petroleum products nor chlorinated
compounds have been burned at this site and dibenzofuran
was not detected during the Step | investigation.

Engineering Feasibility study data requirements not necessary at this time.

Characteristics®

|
Notes:

' VOC means volatile organic compound 1jst

?  SVOC means semi-volatile organic compound hs ;

> Inorganics include total and dissolved inorganics for ground water samples and dissolved inorganics
for surface water. All CLP

‘  PCB means polychlorinated biphenyl. A

5 TCLP means toxicity characteristic leaching procedures (Analysis to be performed for metals only).

¢ Radiological analyses include gross alpha and beta and a compiete gamma spectrum amlysns

?  Dioxin analysis includes dioxins and dibenzofurans as

* Engineering characteristics for soils include grain size distribution, moisture content, specific gravity,
organic content, cation exchange capacity, pH, and total organic carbon content; and for ground
water includes biochemical oxygen demand (5-day), chemical oxygen demand, total organic carbon,
oil and grease (hydrocarbon fraction), total suspended solids, hariness, ammonia (as nitrogen) and
phosphorus (total).

NSB-NLON FIELD SAMPLING PLAN -29- MAY 1993



Z
)
o
4
-
(@]
Z
o
E TABLE 4-3B
o CBU DRUM STORAGE AREA FIELD SAMPLING PLAN
- Well Depth/ Sample Analysis
Z Sample | osed Depth Rationale Sample Type
Q Location e Designations oor | Peatt. Engt- ‘
; &IW“VOCSVOC‘.“*PCBTPHTCLP' "
Monitoring Well
IMWIS | Overburden/20+ | Monitor quality of ground water IMWIS (0-2") ] ] . . ° ) . °
and test for subsurface soil | s b Ll e L e
contamination within the CBU lMWlS(depth) ..... . ................................ . .......... . ................................................
Drum Storage Area. 1IGW1S ® ] . ° ° ° .
8 Test Borings
! ITB1 |NA/IS Further evaluate potential 1TB1 (0-2") ° ° ® . o | o .
subsurface soil contamination. lTB](dcp(h) ........... - R I B e B e B
1TB2 |NA/IS’ Further evaluate potential 1TB2 (0-2°) L ] ° L] L ] L]
subsurface soil contamination. lTBZ(depth) ........... P R P e R s IRty [ s
Total Soils 6 6 6 6 6 6 6 2 0
Total Water' 2 2 2 2 2 2 2 0 0
PROPOSED Notes:
3 Test borings (including ' Total includes 2 sampling rounds.
well boring) 2 TCLP metals only.
1 Well
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2. BASE MAP AND UTILITY INFORMATION FROM MAPS OF NSB—NLON

3. PHASE | Rl SAMPLE LOCATIONS ARE SHOWN.

PREPARED BY LOUREIRO ENGINEERING ASSOCIATES, DEC 1980. ELEVATIONS
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TABLE 44
OBDANE AREA
RATIONALE FOR SELECTION OF CONSTITUENTS FOR ANALYSIS

Parameter Selected Rationale
e — m

vocC! . Tetrachloroethene was detected in a previously collected
surface soil sampie.

svocC: ] Inciuded for completeness.

Inorganic’ 1] Included for completeness.

Pesticides Not detected in Step I Investigation.

PCB* Not detected in Step I Investigation.

TCLP . Determine leaching potential of metals in soils.

Radiological® Further ground water analysis are being performed at Area A.

Dioxin’ . Historically, neither petroleum products nor chlorinated
compounds have been burned at this site and dibenzofuran
was not detected during the Step [ investigation.

Engineering Feasibility study data requirements not necessary at this time.

Characteristics®

| e —

Notes:
1

2
3

m . R e

VOC means volatile organic compound {is
SVOC means semi-volatile orgamc compound __________________________
for surface water.
PCB means polychlormated biphenyl.

TCLP means toxicity characteristic leaching procedures (analysis to be performed for metals only).
Radiological analyses include gross aipha and beta md a compl te amma spectrum analysis.
Dioxin analysis includes dioxins and dibenzofurans as'spe ' SOW DFLMO1.0,
Engineering characteristics for soils include grain size dtstnbunon, moisture content, speélﬁc gravity,
organic content, cation exchange capacity, pH; and total organic carbon content; and for ground
water includes biochemical oxygen demand (5-day), chemical oxygen demand, total organic carbon,
oil and grease (hydrocarbon fraction), total suspended solids, i, ammonia (as nitrogen) and
phosphorus (total).
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TABLE 4-5
OBDANE FIELD SAMPLING PLAN

Sample .
Sample Well Depth/ ' Sample Type Analysis I
. Proposed Depth Rationale .
Location (fe) Designations [* T waeer | voc svoc | Isor- | Pesti- l pce | repe| Enet !
ster ganiea | cldes neering
Monitoring Well
14MWIS | Overburden/20+ | Monitor quality of ground water 14dMWIS (0-2') | o ° . ° °
and test for subsurface soil |t s b bbb fo o
contamination within the OBDANE 14MW1S L L4 ® L L4
(depth)
area. e v L e e b e
14GW1S ° ® e .
Test Borings
14TB1 | NA/IS® Further evaluate potential 14TB1 (0-2") L . . e
subsurface soil contamination. ]JTB[(dep(h) ....... o e e o
14TB2 | NA/1IS® Further evaluate potential 14TB2 (0-2%) ® L o °
subsurface soil contamination. ]4TBz(depth) ........ P R P .‘ ..................
Sediment Samples
14883 | 0-6" To determine if contaminants have | 14SS3 (0-67)
accumulated in low spot [ ] ] . . °
downgradient of OBDANE.
Total Soils 7 7 7 7 1 2 0
Total Water' 2 2 2 2 0 0 0
PROPOSED Notes:
3 Test borings (including ! Total includes 2 sampling rounds.
well boring) ?  TCLP metals only.
1 Well
| q | | i | 1 | i | ]
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1.  UNDERGROUND UTILITY LOCATIONS ARE APPROXIMATE.
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will be installed to intercept the first s:gmﬁmm water bearing unit and extend & minimum of 20
[ isi

4.2.2.1 Rubble Fill at Bunker A-86

The constituents to be analyzed for at this site, and the rationale for their selection, are
provided in Table 4-6. The rationale for this program is provided in Table 4-7 and the Field
Sampling Plan is shown in Figure 4-3.

A total of eight test borings (including ncuitoring wells) will be drilled at this site to
characterize the stratigraphy of the overburden and better define the overburden/bedrock
interface. Each boring will be advanced to the depth of refusal (e.g., bedrock contact).
Continuous core samples will be collected from each boring
of the rubble fill for geologic logging and subsurface soil sample collection. Proposed bormg
locations are shown in Figure 4-3; however, final boring locations may differ due to field
conditions and/or potential interference with utilities.

Subsurface soil samples will be collected from each boring for chemical analysis to
determine the nature, extent, and degree of soil contamination within, and immediately
downgradient of, the rubble fill zone. Samples to be collected at a non-specified depth will be
selected based upon field screening with an organic vapor analyzer, visual observations, or at
the ground surface. The sample which appears to be the most contaminated based on organic
vapor analysis and/or visual observation will be selected for analysis. If field screening does
not identify contamination in the boring, a shallow subsurface sample (0-1 foot depth) will be
collected. Samples from borings 4TB2 and 4MWI1S will be collected from the shallow
subsurface to ensure adequate characterization of near-surface contamination immediately
downgradient and upgradient of the rubble fill zone. Soil samples for engineering characteristics
evaluation will be collected from the two monitoring well borings within the screened interval.

Surface soil sampies will be collected at five locations in the vicinity of the rubble fill
zone. Three samples will be collected downgradient of the rubble to determine whether surface
contamination extends further north than identified during the Step I investigation. One surface
soil sample will be collected east of the rubble and one within the rubble fill pile to further
evaluate potential surficial contamination. Surface soils at each sample location will be collected
from a depth of 0-6 inches.

Sediment samples will be collected from two locations within a nearby seasonal stream
to assess whether site contaminants may be transported offsite by this mechanism. The seasonal

NSB-NLON FIELD SAMPLING PLAN -36- MAY 1993
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TABLE 4-6
RUBBLE FILL AT BUNKER A-86
RATIONALE FOR SELECTION OF CONSTITUENTS FOR ANALYSIS

Parameter Selected Rationale

vVOC! . Chlorinated solvents were detected in two

previous surface soil samples. Study area not
adequately characterized for this parameter.

svVocC? . Detected in composite surface soil sample.
Study area not adequately characterized for
this parameter.

Inorganics® ° High arsenic concentration detected in

composite surface soil sample. Study area not
adequately characterized for this parameter,

Pesticides L Pesticides (BHC and methoxychlor) detected

in composite surface soil sample. Study area
not adequately characterized for this

parameter.

PCB* . Study area not adequately characterized for
this parameter.

TCLP® ° Determine hazardous characteristics for
selected samples.

Radiological Analyses® Further ground water analyses are being

performed at Area A.

Dioxin’ Historically, neither petroleum products nor

chlorinated compounds have been burned at
this site and dibenzofuran was not detected
during Step I investigations.

Engineering Characteristics® L Feasibility study data requirements for select

samples.

!
2
3

P Y

Notes:

VOC means voiatile organic compound {is
SVOC means semi-volatile organic compoun Che
Inorganics include total and dissolved i morgamcs for ground water samples and dissolved
inorganics for surface water. Alf'C
PCB means polychlorinated blphcny .

TCLP means toxicity characteristic leaching procedures.

Radiological analyscs include gross alpha and beta and a completc gamma spectrum analysis.
50w

DFEMO01.0.

Engmecnng characteristics for soils include grain size distribution, moisture content, specific
gravity, organic content, cation exchange capacity, pH, and total organic carbon content; and for
ground water includes biochemical oxygen demand (5-day), chemical oxygen dcmand total organic
carbon, oil and grease (hydrocarbon fraction), total suspended solids,
nitrogen) and phosphorus (total).
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TABLE 4-7

RUBBLE FILL AT BUNKER A-86 FIELD SAMPLING PLAN

Sampie T Analysis
Sample Well Type/ Rationad Sample ple Type —— l’ —
Location Pro De ignations r- otl- § e -
posed Depth Designatio ol | Water| voc | svoc | s, | PCB | TCLP tng
e e o S SRR ST e |
Moaitoring Wells
4MWI1S' | Overburden/201" Monitor quality of shaliow ground water and test | dMWIS (0-1") ° o [ ° ] .
(Bedrock well installed if | for subsurface soil contamination upgradient of ~ |oreeereseemesmsmmecs s fovsicnsis b Je f s b e, FOPRPIE) FOOVOIIR NUPPTORUI RO
no overburden aquifer) | Rubble Fill area. 4GWIS . . . . o | o
4MW2S' | Overburden/20+°* Monitor quality of shallow ground water and test | 4AMW?2S (depth) ° L) ® ° . . L
(‘Bedmck well inxuued lf fOI’ .ublul’f‘cﬁ 'Oil conuminltion downg"dien' Of ................................................................................................................................. [PPSR
no overburden aquifer) Rubble Fill area. 4Gw2s i i i e e d
4MW3S' | Overburden/20 ¢’ Monitor quality of shallow ground water and test | 4MW3S (depth) e [} [ [ ] . °
(Bedrock well installed if | for subsurface soil contamination downgradient, - smsmnssmoss i b fc L FROTORINE IDACIRO RN
no overburden aquifer) northwest of Rubble Fill area. 4GwW3s i hd hd hd b b .
4MW4S' | Overburden/20+°* Monitor quality of shallow ground water and test | dMW4S (depth) ° . ° ° ® .
for subsurface soil contamination downgradient, | eeeeemresmnicsn i s SRR IS DY S
northwest of Rubble Fill area. 40wds . * . . L
4MW4D' | Bedrock Monitor quality of deep ground water and test for | 4GW4D
subsurface soil contamination downgradient, ° ® ° . . °
northwest of Rubble Fill area.
Test Borings
4TBI NA/Bedrock 201") Determine stratigraphy/nature of fill material in 4TB1 (depth)
center of Rubble Fill area. Determine nature and . . . . ° ° .
extent of subsurface soil contamination in
potential source area.
4TB2 NA/Bedrock (201 ") Further define extent of subsurface soil 4TB2 (depth) ° . . . . . °
contaminstion northeast of Rubble Fill area.
4TB3 NA/Bedrock (20+°) Further define extent of subsurface soil 4TB3 (0-1") ° . . . . .
contamination northeast of Rubble Fill area.
Subtotal Soil 7 7 7 7 7 7 2 2
Subtotal Water/1 Sampling Round 5 5 5 5 5 0 1
Surface Soill Sampling
4S54 Surficial Determine nature and extent of surface soil 4S84 (0-6") ° . ° ° ® .
contamination downgradient of Rubble Fill area.
4SS5 Surficial Further define extent of surface soil 4885 (0-6™) . ° ° ° . .
contamination downgradient of Rubble Fill area.
4586 Surficial Assess surface soil quality in Rubble Fill area. 4556 (0-6") e . L4 L4 L4 L4
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TABLE 4-7 (continued)
RUBBLE FILL AT BUNKER A-86 FIELD SAMPLING PLAN
T Anal
Sample Well Type/ Rations] Sample  |oample Type ——— L"” —
Location Proposed De| Designations r- ost -
po pth 8ol | Water | vOC | 8VOC gankes | cides | FCB| TOLE | A
4887 Surficial Determine nature and extent of surface soil 4887 (0-6")
contamination east of Rubble Fill area west of L] L4 o o [ [
Bunker.
4588 Surficial (0-1") Determine nature and extent of surface soil 4SS8 (0-67) . . . . . .
contamination northwest of Rubble Fill area.
45589 Surficial Assess surface soil quality in Rubble Fill area. 4589 (0-6") L L L] L]
45510 Surficial Assess surface s0il quality in Rubble Fill area. 4S8S10 (0-67) L] [ L] L] [ [
| subtotal Surface Soits 7 7 7 7 7171 o 0
Surface Water/Sediment Sampling
4SW1/SDI Qenerate chemical data for surface water and 4SW1 ° . . . . .
sediments from surface drainage upgradientof L e e e
Rubble Fill area to determine contaminant 4SD1
. . . . . ° . .
loading.
45W2 - Upgradient of wetland at stormwater outlet that 4SW2 . N ° . . .
passes by Rubble Fill at Bunker A-86.
4SD2? Generate chemical data for sediment in surface 4SD2
drainage downgradient of Rubble Fill area to . . . ° . . .
determine whether site contaminants are being
transported offsite by this mechanism.
Subtotal Sediments 2 0 2
Subtotal Surface Water 2 0 0
Total Soils 16 16 16 16 16 16 2 4
Total Water’ 12 12 12 12 12 12 0 1
PROPOSED Notes:
6  Test borings (including well ' If a bedrock well is required, it will be installed into the first significant water bearing uait and to a minimum depth of 20 fect or whichever is
borings) greater.
3 Wells ! Total includes two sampling rounds.
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stream is located west of the rubble fill zone, and flows northeast to Area A. Sediment samples
will be collected in one location upgradient and the other downgradient from the fill area.
Surface water will also be sampled at the upgradient sediment sample location to characterize
surface water quality entering the site. Additional downstream surface water sampling is
discussed in the Area A Field Sampling Plan.

A total of five ground water monitoring wells will be installed at the site. One
upgradient well will be mstalled southeast of the e fill to characterize the quality of ground

_ 4D). Due to the a sence of site-spec ic geologlc
information for this site, final well depth will be determined on the basis of field observations.
Proposed wells are intended to intercept the shallow overburden aquifer; however, proximity of
several significant bedrock outcroppmgs on, or adjacent to, this site indicate the possibility that
wells may require installati bed to intercept the water table. If a bedrock well is
, it will be installed to intercept the first significant
water bearing unit and extend a minimum of 20 feet below the bedrock surface, whatever is
greater. Overburden wells will be installed with 10-foot screens, placed so that the top of the
screen is located a minimum of 1 foot above the water table.

Two rounds of ground water sampling will be performed. The first sampling round will
be collected a minimum of two weeks after well development and the second round
approximately three months following completion of the first round. In addition, a single well
hydraulic conductivity test will be run in well sMW2S.

4.2.2.2 Torpedo Shops

Prior to any subsurface investigation, a soil gas survey will be conducted in areas
surrounding the Torpedo Shop buildings, and in areas of past/present exterior chemical storage
to aid in the selection of final boring and monitoring well locations. A geologic survey of the
site and surrounding areas will also be conducted to define site geology and aid in the selection
of final ground water monitoring well and boring locations. The soil gas survey area is shown
in Figure 4-4. Samples will be collected at grid points 25 feet on center in areas of suspected
contamination (e.g., areas where possible staining has been identified in aerial photographs), and
50 feet on center in the remaining areas within the sampling area, exclusive of areas beneath
buildings. If contamination is detected, the sampling grid will be extended as neces
define the extent of any such area of cor tam' ation. |

contamination and where potennal prefe:enuai fiow

The constituents to be analyzed at this site and rationale for their selection are provided
in Table 4-8, and the Field Sampling Plan is summarized in Table 4-9. Sample locations are
shown in Figure 4-4.

A total of 20 primary test borings (including monitoring wells) will be drilled at this site

to assess the nature, extent, and degree of contamination. Each boring will be advanced to the
depth of refusal (e.g., bedrock contact). The actual location may vary based on resuits of the
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TABLE 4-8
TORPEDO SHOPS
RATIONALE FOR SELECTION OF CONSTITUENTS FOR ANALYSIS

1
2
3

~3 -3 w >~

Parameter Selected Rationale

Detected in ground water and soils during Step 1.

voc' . Constituents of onsite chemicals/materials and
potentially present in petroleum products.

SVOC? . Detected in soils during Step I and potentially present in
petroleum products.

Inorganics’ ° Detected in soils during Step I and potentially present in
petroleum products.

. Detected in soils during Step I but not ground water.
.

Pesticides Not included in proposed ground water analysis.

PCB* ° Detected in soils during Step [ but not ground water.
Not included in proposed ground water analysis.

TCLP® ° Determine hazardous waste characteristics for selected
samples.

Radiological Analyses® Radiological contamination not suspected.
Historically, neither petroleum products nor chiorinated

Dioxins’ solvent have been burned at this site and dibenzofuran
was not detected during the Step I investigation.

Engineering ° Feasibility study data requirements for select samples.

Characteristics®

TPH® . Useful in assessing petroleum contamination.

Notes:

TCLP means toxicity characteristic lcacbxng pfoced .
Radlologlcal analyses mclude gross alpha and beta and 2 complcte gamma spectrum analysis.

DFLMO01:0.

Engineering characteristics for soils include grain size distribution, moisture content, specific
gravity, organic content, cation exchange capacity, pH, and total organic carbon content; and for
ground water includes biochemical oxygen demand (5-day), chemical oxygen demand, total
organic carbon, oil and grease (hydrocarbon fraction), total suspended solids, hardness, ammonia
(as nitrogen) and phosphorus (total).

TPH means tota] petroleum hydrocarbons.
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TORPEDO SHOPS FIELD SAMPLING PLAN

TABLE 4-9

Sample Type s
Sample Well Type/ Proposed . Sample (Ne. of Scam ples) Analy
Loeation Depth Ratonale Designations tnor. | Peai- Eng-
(v Sofl | Water | VOC | SVOC PCB | TCLP | TPH
ganics | cldes neering
Monitoring Wells
TMWID | Bedrock/25’ Existing TGWID
T™W2S | Overburden/15 1" Existing 7GW2S . L
TMW2D | Bedrock/20' (minimum | Monitor quality of deep (bedrock) squifer TGW2D . . . . .
penetration of bedrock) | downgradient of north system leach field.
TMW3S | Overburden/15+¢° Existing TGW3S ° [} ° L]
TMW3D | Bedrock/20' (minimum | Monitor quality of deep (bedrock) aquifer 7GW3D . ° . . .
penetration of bedrock) | downgradient of south system leaching field.
TMW4S | Overburden/25+* Monitor quality of shallow ground water in area | 7TGW4S ) ° . .
of p.im .hop and test for soil COMAMINALION  Jr-esereereevsvsemmnmmnnncnccn e b i e Lo PEVRTPT FERAPSOROTE TP NS RS TR
upgradient of Building 325. TMW4S (depth) . . o . . .
TMWSS | Overburden/25+° Provide chemical data for shallow ground water | TGWSS ° . [ ] .
and soils downgradient and near the former  Joorereenecvsssnninnnniccn o e J e e e
underground Otto fuel tank. TMWSS (depth) ° . . ° . . o
TMWSD | Bedrock/20' (minimum | Monitor quality of deep ground water in srea of | 7GWSD . . . ° .
penetration of bedrock) | former Otto fuel tank.
TMW6S | Overburden/25+' Provide chemical data for shallow ground water | TGW6S . . ] .
'ln .M .Oil' near .M dOanl A ¢ of Ry ""18 EYTRTIETTS [ETETTRPTRRY IRPPPEPTPRTTY CERTTY AT P T STTR YL saraens
326, TMW6S (depth) . . . ) . °
TMWTS | Overburden/25+"* Provide chemical data for shallow ground water | 7GW7S . . . .
in bmeen both building. .nd pmvide e..enti.l d PROSOvIY IR SR [ETRYTTov) PRATPDPFPRITE PRSPPI R
hydrogeologic data in center of site. TMWTS (depth) . o hd .
TMW8S | Overburden/25+"* In former tank grave. 7GW8s L L N o!
TMWS8S (water table) ° [ ® ® (1 .
TMW9S | Overburden25+"* Downgradient of former tank. TGW9IS L L .
TMWOIS (water table) L] o ]
TMWI10S | Overburden/25+t° Downgradient of former tank. TGW10S L L4 e
TMWI10S (water table) L] [} .
Test Borings
7TB7 NA/Bedrock 25+ ") Determine stratigraphy and nature of fill. TTB7 (depth)
Provide chemical characteristics of soils . . . . . °
upgradient of north system. At location of
bedrock formation contact.
TTRS NA/Bedrock 251°) Determine stratigraphy and nature of fill in TTBS8 (depth) . . ° ° ° °
‘*back door”’ ares of site.
§ 1 1 u ¥ | 1 | | | | | i | | | n



TABLL 4-9 (continued)
TORPEDO SHOPS FIELD SAMPLING PLAN
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Sample Type
Sample Well Type/ Proposed Rationale Sample (Ne. of Samples) Analyss
Location ifo Designa Sofl | Waer | voc | svoc | 'or | Pt pop | rere | Ten
ganics | cldes
— = ————
TTBY NA/Bedrock 251°) Determine stratigraphy and nature of fill in TTBY (depth)
former drum storage area. Provide chemical
L . . . . . . . .
data to determine if possible chemical release
occurred in area. i
TTBI10 NA/Bedrock 25+ ") Determine stratigraphy and nature of fill south of | 7TB10 (depth)
. . . R . . . . . .
Building 325. Chemically characterize soils.
TTBI1- | NA/Bedrock 25+1") Determine stratigraphy and nature of fill in area | 7TB11 (depth)- ° ° . . ° . o
7TB13 of abandoned underground Otto fuel tank. TTB13 (depth) N 3 3 N 3 3
Evaluate extent of soil contamination. @ @ e &Y & @ &
TTB14 NA/Bedrock 251°) Downgradient of former tank. TTB14 (water table) [ [} [} [} .
TTBIS NA/Bedrock 25¢") Downgradient of former tank. TTB1S (water table) [ ® [
TTBI16 NA/Bedrock 25+ °) At sample point SG21 with high soil gas TTBI6 (depth) ° . . . . o
measurement.
TTB17- | NA/Bedrock 25%") Optional borings to be installed to determine the | 7TB17 (depth) - ° . . o .
TTB21 extent of soil contamination, if detected, based TTB2! (depth) 5 ©) ) s 5
upon the field screening results. ®) ) &2
Subtotal Soil 22 22 2 22 13 13 1 14
Subtotal Water® 13 13 13 13 0 0 0 5
Sediment and Surface Water Sampling
sD2 NA Provide chemical data for sediments both in up- | 7SD2 and 75D3 L L L [ L L
78D3 and downgradient locations. Surface water @) ) @) @) @) @
1SWi sample is upgradient of Area A Downstream and |55 EUPRUCAUR FOTPRI WALEA IR NUPRILATON UUROA NUPOAN NUTORITY WEVUROOIY NS
downgradient of this site. d . d . b s
Subtotal Soils 2 2 2 2 2 2 0 0
Subtotal Surface Water 1 t 1 1 1 1 0 0
Total Soils 24 24 24 24 15 15 1 14
Total Water® 27 27 27 27 1 1 0 10
PROPOSED Notes:
20 Primary test borings (including ! Sample also to be analyzed for oil type by fluorescence analysis.
well borings) ! One round of sampling.
S Supplemental test borings ' Total includes two monitoring well sampling rounds.
10 Wells
- 3 Bedrock
- 7 Overburden

€661 AVIN




soil gas and geologic surveys and potential utility conflicts. In addition to the 20 primary test
borings, up to 5 supplemental test borings may be conducted as necessary to define the full
extent of VOC or petroleum contamination. These supplemental borings will be made if
contamination is evident at the limit of existing borings based on field screening organic vapor
analysis and visual observation.

Soil samples will be collected at the intervals depicted in Table 4-9 (Torpedo Shops Field
Sampling Plan). Samples for engineering analysis will be selected based on representations of
aquifer materials and/or contaminated soils that may require remediation. Samples to be
collected at a non-specified depth (i.e., 7TB1 (depth)) will be selected based upon field screening
with an organic vapor analyzer, visual observations, water table elevation, or the presence of
any fine- grained soil layer. The sample which appears to be the most contaminated based on
organic vapor analysis and/or visual observation will be selected for analysis. If no such
contamination is evident, a sample will be collected from either the elevation of ground water
or from any fine-grained soil layers present above the water table.

Two sediment samples will be collected from the drainage ditch as shown on Figure 4-4
to determine if there is any contamination present.

A total of ten monitoring wells will be installed. Seven of the borings described above
will be completed as overburden monitoring wells and three as bedrock wells. Bedrock core
samples will be collected from borings 7TB7 and TMW3D. The purpose of the wells is to
determine the nature, extent, and degree of contamination in both shallow (overburden) ground
water and deeper (bedrock) ground water. Well screens in overburden wells will be no greater
than 10 feet in length and will be placed so that the top of the screen is a minimum of 1 foot
above the elevation of ground water. The bottom of the well screen will be on the bedrock
surface unless a screen length greater than {0 feet is required. Bedrock wells will be drilled to

the depth of the first water bearing zone and extend a minimum of 20 feet below the bedrock
surface, whatever is greater.

Ground water samples will be collected twice: the first round will be collected a
minimum of two weeks after well development and the second round, three months after the first
round. Single well hydraulic conductivity tests will be run in wells 7TMWS5S and TMWS5D.

One surface water sample will be collected at the downstream end of the drainage swale.

Additional downstream surface water sampling will be collected as part of the Area A field
investigation (refer to Area A Field Sampling Plan).

4.2.2.3 Goss Cove

A geologic survey of the Goss Cove site will include mapping of the bedrock fractures
and field identification of bedrock outcrops.

The rationale for selecting parameters to be sampled at the site is provided in Table 4-10.
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TABLE 4-10
GOSS COVE LANDFILL
RATIONALE FOR SELECTION OF CONSTITUENTS FOR ANALYSIS

Parameter Selected Rationale
vOC! . Detected in subsurface soil and water samples
collected during Step I.
SVOC? ° Dctected in subsurface soil samples collected
during Step 1.

Detected in subsurface soil samples collected

. .
Inorganics during Step 1.

Detected in subsurface soil samples collected
Pesticides ] during Step I, but not ground water. Not
included in proposed ground water analysis.

Detected in subsurface soil and water samples

PCR* ° collected during Step I, but not ground water.
Not included in proposed ground water
analysis.

TCLP® ° Determine hazardous waste characteristics for

selected samples.

Detected in ground water collected during Step

. . p o
Radiological yses I above screening values.

Determine the possible presence of dioxins in
Dioxins’ ° areas previously identified as having
dibenzofuran contamination.

Engineering Feasibility study data requirements for select
Characteristics® samples.
== |

Notes:

i

2

3

inorganics for surface water. All
PCB means polychlorinated biphenyl. A
TCLP means toxicity characteristic leaching procedures.
Radiological analyses include gross alpha and beta and

P T- NRVA N

Dioxin analysis includes dioxins and dibenzofurans as specified

DFLMO01.0.

Engineering characteristics for soils include grain size distribution, moisture content, specific
gravity, organic content, cation exchange capacity, pH, and total organic carbon content; and for
ground water xncludcs biochemical oxygen demand (5-day), chemical oxygen dcmand total

(as nitrogen) and phosphorus (total).
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The Field Sampling Plan is summarized in Table 4-11. A total of 14 primary test
borings (including momtormg wells) wﬂl bc dnlled at tlus snte cmh boring will be advanced
to the base of ﬁll o £ \ination ‘on XRF and OVA field
5, W r is greater; or the bedrock overburden contact as specified in Table
4-11. Five foot long core samples will be collected at locations 8TB9 and SMW8D. Boring
locations are shown in Figure 4-5 (Field Sampling Plan, Goss Cove Landfill). Actual locations
may vary based on utility or similar conflicts encountered in the field. In addition to the 14
primary test borings, as many as 5 supplemental resolution borings may be installed as necessary
to define the extent of contamination across the site. Supplemental resolution borings will only
be installed if there are areas where additional information is necessary to define the extent of
contaminants. This decision will be based on field screening organic vapor analysis, visual
observations, and XRF field screening for lead.

Soil samples will be collected at the intervals indicated in Table 4-11. Sample intervals
collectcd and anaJyzed from the O- to 1-foot interval are to address the risk assessment data

observations will b_e selected ysis. If no such contamination is evxdent a sample will
be collected from either the elevation of ground water or from any fine-grained soil layers
encountered above the water table. Discrete samples for engineering analysis will be selected
based on representative aquifer materials and/or contaminated soils that may require remediation.

A total of five sediment samples will be collected from Goss Cove to evaluate potential
impacts to sediments from the site and for risk assessment purposes. Analysis will be performed
as depicted in Table 4-11.

A total of seven monitoring wells will be installed during the Step II investigation, which
includes four shallow overburden wells, two deep overburden monitoring wells, and one bedrock
well. The additional monitoring wells will further assess onsite ground water quality and the
water quality of ground water discharging into the Thames River (ecological risk data). An
upgradient bedrock well will be installed to determine background levels of the various analytes.

Well screens in the shallow overburden wells will be no greater than 10 feet in length
and will be placed so that the base of the well will be above the organic silt layer, and the top
of the screen is a minimum of 1 foot above the elevation of the high tide ground water level.
The deep overburden monitoring wells will be screened on top of bedrock or the first confining
layer below the organic silt layer, whichever is encountered first. Screen lengths for the deep
overburden wells will not exceed 10 feet in length. The bedrock well will be drilled to the depth

of the first water-bearing zone and extend a minimum of 20 feet below the bedrock surface,
whatever is greater.

Ground water samples will be collected twice: the first round will be collected a

minimum of two weeks after well development, and a second round three months later.
Sampling events will be conducted during low tide when ground water is flowing toward the
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TABLE 4-11

GOSS COVE LANDFILL FIELD SAMPLING PLAN

site.

Well T ' Sample T Analysi
Lample mwsedyg:’mh Rationale Sample il T~
ation Designations w Inor- | Peati- | Engl-
() Soll ster | Alr VQC SVOC . . PCB | TCLP | RAD' | Dioxin pesring
Monitoring Wells
SMWI Existing Existing 8GWI L] L] L . .
W25 | Existing Exining o s ; P R B B e R
SMW2D | Overburden/100 1’| Located adjacent to area of high soil 8MW2D (0-1) L L L L] L L L ]
gas concentrations. Evalustes water |t s b s Lo s oo fos s s foc
quality at interval above bedrock 8MW2D(dep!h) . . . . .......... . ‘ . .........
surface; health and ecological risk data. | 8GW2D L) . )
SMW3 Existing Existing 8Gw3 L ] . .
SMW4 Existing Existing 8GW4 L L] L] ] .
SMWSS Overburden/15+ " | Previous investigation indicates highest | 8GWS5S
inorganic concentrations in soil at the
site are at 8TB1; BMWS will provide
additional soil data. Also provides L] L] L L]
additional hydrogeologic and ground
water quality information; health and
ecological riak data.
8MWSS (depth) [ ] [ ] .
SMW6S Overburden/15+' | Provide chemical data for soils and SMW6S (0-1) [ [ L] L]
SMW6D | Overburden/100 +° SIOUI:Id water direcdy‘ n'ijucenl to lh? 8GW6S * . . °
Nautilus Museum Building; health fisk  [-ooevoesrecrromcisecnine o e | e feee e e e e e e e
and ecological risk data. AMwWeS et Lot Y IS IS IO I
SMWGD (depth) L] L] L] L L]
e S " : P B e N MR Rl It
SMW7S Overburden/15+' | Provide chemical data for soils and SMW7S (0-1) . ° . . . °
ground water in an area adjacentto [k e L L L
moderate soil gas concentrations. Also | 3GW7S . . ° °
provide additional hydrogeologicand | 4
water quality information near Goss Pyl IRl I I S I Bt R Rl R I B
Cove; health and ecological risk data. ¢ * ¢ ° ® * ¢ *
8MWS8S | Overburden/top of | Upgradient background well to provide | 8QW8S ° . . . PY
bedrock (30+") background water quality values for the
site. S8MW8S (depth) ° ° . . . . .
SMWSD' |Bedrock/50+° Upgradient background well to provide | SMWED (depth) ° ° ° ° 3 ° .
background water quality values for the [=errrsemmcmsemismsmsnneecficcercecn fosseec b RYSUPONY NUDIUCIIN Rasoppen B [ROPIN FOPISPOPRS PTSPPTRY RTINS NNDINON PRI
8GWS8D [ . ] )




NV1d ONIdIVS 1314 NOTIN-8SN

-Os-

£661 AVIA

TABLE 4-11 (continued)

GOSS COVE FIELD SAMPLING PLAN

Well T Sample T Analysis |
Sample ype/ Sample ple Type y
Water | Alr
8TB4 NA/Base of fill Provide chemical characteristics of soils } STB4 (0-1)
201 located in an area of moderate so0il gas M i b ® b .
concentrations. Also provide — freeseeeeenenn fi s e e B i s o e b Lo
stratigraphy and depth to bedrock 8TB4 (depth) . . ° . . . °
information.
8TBS NA/Base of fill Near area of elevated PAH and area of | STBS (depth) . ° . . . . .
0+°) moderate soil gas concentrations.
8TB6 NA/Base of fill Near ares of elevated PAHs found in 8TB6 (0-1) [ [ [ ° [
204" STB2 and 8TB3 soils. 31'35(depm) . . ..... . . . . ......... . ................................................
8TB7 NA/Base of fill Provide data regarding the extent of STB7 (depth)
01" landfill material; chemical [ ® . L] [} [
characteristics.
8TB8 NA/Base of fill Provide chemical dats in area of high 8TBS (0-1)
(zoi ') '0“ g.. concemﬂtiom_ .s—_i:‘B.'s."(.;;;i;‘).“""“ CERLET ) TIRIITEITTY PPETEYY AEPPPPTTSRTTE APRTPYYTTRRE (TR TR Iy u-.q'.u.... u-u.. --------- ; .................................................
8TB9 NA/Base of fill Provide data regarding the extent of é - ¢ {depth)
204" landfill material; chemical [ ] ® [} [} [} [} [}
characteristics.
8TBI10 NA/Base of fill Provide data regarding the extent of 8TBI1O (de;u.s
@0+") landfill material; chemical L] ° ® [} . )
characteristics.
STB11-15 | NA/Base of fill Optional borings to be installed to 8TB11-15 (deptm
Rot" determine extent of soil contamination, [ L] [ [ . [
if required, based upon the field ) 5) 5 )] (SN )
screening results.
Subtotal Soil 25 0 25 25 25 25 0 8
Subtotal Ground Water® 0 13} 11 11 11 0 0 1
Surface Water/Sediment Sampling
8sSW2 Surface water Provide chemical data for surface water | 3SW2 ° ° [ ° ° [ .
ceeneerneascansensarinss .......: .......................... .nd Mimem' in 00" COVG; 7T TG SISIISCISRRISRTRNYY SEPRUPCRPTY SRYIVORICY (URRIYY SRIRUIPRCORCY RUETRETIENNE CEERIITENS (SNIERSEEIEE SRSIEEE SEUEEEEIN MAIETtiS SRRERERRY ARl A LR
8SD2 Sediment shore of landfill. 8SD2 [ ] ® [ ] [ ] [ ] [ ] [ ]
8SW3 Surface water Provide additional data for the surface | 8SW3 ° ° ) ° ° ° °
sevareseronranee d .......: .......................... water Iﬂd Mim in 00” COVG; ..............................................................................................................................................................................
8sD3 Sediment near shore of landfill. 8SD3 L] [ ] ] [ [ ) [ °
| | | | | [ | K. i | | | [ | | e
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TABLE 4-11 (continued)
GOSS COVE FIELD SAMPLING PLAN

Well Type/

Proposed Depth
)

Sample Sample Type Analysis

Rationale

Designations | s | water] Atr| voc | svoc

8SW4 Surface water Provide chemical data for surface water
o e and sediments in Goss Cove area near |essmmressnmesesnnnns USSR O, RN [N WU FIPIUSOIY SR . EOPPRRIN ROV RUSRVOIRRY IPORRRUR
8SD4 Sediment shore of landfill. 8SD4 [ ] [ ] [ ] * [ J [ ] L]
8SW5 Surface water Provide chemical data for surface water | 8SWS5 ° ° ° ° ° ° .
........................................................... and sediments in Goss Coveaway from | b o il Y O
8SDS Sediment the immediate influence of landfill 8SD5 ° ° . . Y PY °
material.
8SW6 Surface water Provide chemical data for surface water | 8SW6 ° . ° ° ° . °
................ and sediments in Gosa Cove away from
8SD6 Sediment the immediate influence of landfill 8SD6 ™ ° P ° ° PY °
material.
Subtotal Sediments 5 0 0 5 5
Subtotal Surface Water 0 5 0 5 5 5 5 5 0 5
Alr Sampling
8AS1 Air/Tenax tube | Located in basement of building in the |8AS1
boiler room where contaminants are ° .
likely to enter the building through
foundation walls.
8AS2 Air/Tenax tube | Located in main exhibition room where | 8AS2
workers and visitors are likely to be L L]
exposed for the longest duration.
8AS3 Air/Tenax tube | Outside building to represent 8AS3 ° .
background conditions at the site.
Subtotal Air/Round 0 0 3 3 0 0 0 0 0 0 0 0
Total Soils* 30 ] o] 3 30 30 30 30 10 13
Total Water® 27 27 n 27 5 5 0 4 7
Total Air’ 6 6
PROPOSED Notes:
14 Primary test borings (including well borings) ' Bedrock well will be installed into first significant water bearing unit and to & minimum depth of 20 feet.
5 Supplemental test borings 2 One round of ground water sampling. :
7 Wells ' Total includes two rounds of sampling.
- 1 Bedrock ‘ RAD means gamma spectrum analysis and gross afpha/bets analysis.
- 4 Shallow overburden
- 2 Deep overburden
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Thames River. Single well hydraulic conductivity tests will be run in wells 8MW2S and
SMW2D.

A total of five surface water samples will be collected from Goss Cove to assess the
quality of water in the cove for risk assessment purposes.

Two rounds of air sampling will be conducted in and around the Nautilus Museum
Building Three samples will be collected: two from inside the building (one on the ground
floor in the mam exhibition area and one in the boﬂcr room in the basement), and a third
b k. ildi ]

4.2.2.4 Spent Acid Storage and Disposal Area

The constituents to be analyzed for at this site, and the rationale for their selection, are
provided in Table 4-12. The rationale for the Field Sampling Program is provided in Table 4-
13. Sample locations are shown in Figure 4-6.

A total of ten test borings (including monit

anagement activities. Two
borings (15SMW2S, 15MW4S) will be advanced to refusal (e.g., bedrock contact) to better define
the overburden/bedrock interface. Continuous core samples will be collected from each bormg
for geologic logging and subsurface soil sample collection.
Borings will in a radial sequence
commencmg within the vicinity of the former acid tank, and progressing outward. This
sequence is intended to delineate the extent of battery acid contamination; five additional test
borings may be used to further define the contaminated area, if necessary. Implementation of
these borings, and their ultimate locations, will be determined on the basis of soil screening
analyses, discussed below.

One subsurface soil sample will be collected from each boring for chemical analysis to
determine the nature, extent, and degree of soil contamination associated with the former acid
tank. Continuous soil samples (2-foot intervals) will be collected from each boring. One sample
will be collected from each 2-foot interval for field screening. Screening will be performed
using XRF analysis for lead. In order to validate this field method, soil samples covering a
range of lead concentrations (by XRF analysis) will be collected for laboratory chemical
analysis. A minimum of two samples from soils exhibiting each of the following concentration
ranges will be selected for laboratory analysis: > 1,000 ppm, 500 ppm, and not detected. All
other samples will be collected from the sample interval yielding the highest evidence of lead
contamination by XRF analysis. In borings yielding no evidence of lead contamination, the
sample will be collected at a depth of 0-1 foot. As discussed above, five supplemental test
borings are planned to further define the extent of soil contamination in the vicinity of the
former acid tank, if necessary. Decisions to use these borings will be based upon a combination
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TABLE 4-12
SPENT ACID STORAGE AND DISPOSAL AREA
RATIONALE FOR SELECTION OF CONSTITUENTS FOR ANALYSIS

Parameter Selected Rationale

voc! ° Detected in one soil sample during Step 1. Study
area not adequately characterized for this
parameter.

SVOcC? ° Detected in one soil sample during Step I. Study
area not adequately characterized for this
parameter.

Inorganics’ ° Detected in one soil sample during Step I.
Heavy metals (especially lead) are significant
constituents of spent battery acid.

Pesticides ® Study area not adequately characterized for this
parameter during Step I.

PCB* ® Study area not adequately characterized for this
parameter during Step I.

TCLP® L] Determine hazardous characteristics for selected
samples. Four previous soil samples from study
area failed TCLP for lead.

Dioxin® Historically, neither petroleum products nor
chlorinated compounds have been burned at this
site and dibenzofuran was not detected during
Step I investigations.

Engineering Characteristics’ ° Feasibility Study data requirements for select
samples.

Notes:

w [N ]

RS - SRV IR

VOC means volatile organic compound {j
SVOC means semi-volatile organic compound }
Inorganics include total and dnssolved morgam s
inorganics for surface water. :
PCB means polychlorinated biphenyl.
TCLP means toxicity characteristic leac
Radiological analyses include gross alpha and beta
Dioxin analysis includes dioxins and dibenzofurans ;
DFLMO1.0,

Engmecrmg characteristics for soils include grain size distribution, moisture content, specific
gravity, organic content, cation exchange capacity, pH, and total organic carbon content; and for
ground water includes biochemical oxygen demand (5-day), chemical oxygen demand, total
organic carbon, oil and grease (hydrocarbon fraction), total suspended solids, b
(as nitrogen) and phosphorus (total).

mples and dissolved

gamma spectrum analysis.
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TABLE 4-13
SPENT ACID STORAGE AND DISPOSAL AREA FIELD SAMPLING PLAN
Sample T; Analy
li:::o: Pr :v"d"’":yg::"h Rationale Dmp:;m T Inor | Pesti. - Engl- II
(FO) Soll Water | YVOC | SVOC gan} cides PCB TCLP neering
Monitoring Wells
ISMW1S | Overburden/20+* Provide chemical data for shallow and deep ground water I1SMWIS (depth) . . . . o . o .
(advance to bedrock) | and subsurface soils in source area, immediately
........................ : downgradient of the former acid storage tank; determine
ISMWID | Bedrock/50+ depth to bedrock. 15GWiS ® . . . . . .
15SMW2S | Overburden/20 ' Monitor quality of shallow ground water and test for soil 1SMW2S (depth) L4 L o ® L] o
contamination upgradient of the former acid storage tank. 150w23 e Rt o P P P R Pl o B R
15SMW3S | Overburden/20 ' Monitor quality of shallow ground water and subsurface 1SMW3S (depth) L4 L] [ ® [ (]
soils downgradient of the former acid storage tank. |5()w3s RARA Rl el i A e e T R
15SMW4S | Overburden/20+* Monitor quality of shallow ground water and subsurface 15SMW4S (depth) * . ° ° ° ®
(advance to bedrock) | soils downgradient of the former acid storage tank; [ pracsn s L L e e e
determine depth to bedrock. 15GW4s o | o] o J . .
Test Borings
15TB4 NA/IS+’ Determine stratigraphy/nature of fill immediately north of 1STB4 (depth)
the former acid storage tank. Further determine nature, . ] [ . . ° . °
extent and degree of soil contamination.
15TBS NA/15¢’ Further define extent of subsurface soil contamination I5TBS (depth) . . . . ° . .
(within 35° southeast of former acid tank).
15TB6 NA/15¢° Further define extent of subsurface soil contamination 1STB6 (depth) ° . . . . . .
(within 35" west of former acid tank).
15TB7 NA/15+° Further define extent of subsurface soil contamination 15TB7 (depth) ° ° . ° . °
(within 50° south of former acid tank).
15TB8 NA/15%° Further define extent of subsurface soil contamination 15TB8 (depth) ° . . . . -
(within 50° northwest of former acid tank).
15TB9 NA/15+° Determine nature and extent of subsurface soil 15TB9 (depth) . . . . . .
contamination within 50° east of former acid tank.
1STB10- | NA/15%° Optional borings to be installed to determine extent of soil {STB10 (depth)- ° . . ° . .
15STB14 contamination, if required, based on the field screening 15TB14 (depth) 5
o ©) O} ORI ENORN ORI IO
Subtotal Soils 15 15 15 15 15 15 4 2
Subtotal Water 0 4 4 4 4 4 4 0 1
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TABLE 4-13 (continued)

SPENT ACID STORAGE AND DISPOSAL AREA FIELD SAMPLING PLAN

W Sample T Analysis
Sempte | Do — Sample | SR I e o
(f) Soll | Water | VOC | SYOC gan} 1 PCB | TCLP neering
Sediment Sampling
155D1 - Provide chemical data for sediment from downgradient, 18SD1
stormwater location to determine whether site contaminanta L ® L L L4 L4 e
are being transported offsite by these mechanisms.
Subtotal Sediments 1 0 1 1 1 1 1 0 1
Total Soils 16 0 16 16 16 16 16 4 3
Total Water* 0 8 8 8 8 8 8 0 2
PROPOSED Notes:
10 Primary test borings (including ! Four TCLP inorganic analyses will be conducted based on ficld screcning for lead; one of the four will be selected for full TCLP analysis.
well borings) 1 Total includes | round of sampling only.
5 Supplemental test borings 3 Total includes 2 rounds of sampling.
4 Wells
| IR | 1. .. 4 1 4 ] 1 | | | | ?
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of XRF screening results and professional engineering judgement. Detection of lead
concentrations at or above 500 ppm (preliminary lead cleanup level) in any or all of the outer
borings (15TB7, 15TB8, and 15TB9) will prompt the initiation of supplemental boring(s) to
better delineate the outermost extent of contamination. Decisions to utilize additional borings
for detection of lead concentrations below 500 ppm will be addressed on a case by case basis.

TCLP samples will be collected from the four most contaminated samples identified
during the boring program (test borings and wells). Three of the four samples will be analyzed
for TCLP metals. Full TCLP will be run for the fourth sample. In addition to sample
collection for chemical analysis, two soil samples (15 MW1S and 15TB4) will also be collected
from the screened interval for engineering characteristic evaluation; ground water sample
15GW1S will be analyzed for engineering characteristic parameters.

One sediment sample will be collected from the stormwater drainage system located
immediately south of the former acid storage tank to determine whether site contaminants may
be transported offsite by this mechanism. The sample will be collected from the westernmost
manhole serving the drainage system, located between Building 409 and Tang Avenue.

A total of four shallow ground water monitoring wells will be installed at the site. One
upgradient well will be installed north of the former acid tank location to characterize the quality
of ground water entering the site (based on the presumed direction of flow). Three additional
wells will be installed south of the former tank location to monitor downgradient water quality;
the center well, ISMW1S, will be installed immediately downgradient of the former tank to
characterize ground water in the contamination ‘‘source area.”’ Final well depth will be
determined on the basis of field observations; however, based upon boring information derived
from Step I investigations, total depth is anticipated to range from approximately 15 to 20 feet.
Wells will be installed with 10-foot screens, placed so that the top of the screen is located a
minimum of 1 foot above the water table.

Two rounds of ground water sampling will be performed. The first round will be
collected a minimum of two weeks after well development and the second round approximately
three months following completion of the first round. Water table measurements will be taken
for each well during both sampling rounds. Additional water table measurements may be
collected from adjacent offsite monitoring wells (e.g., ERM-9, ERM-10, ERM-11, and/or ERM-
12) to supplement site ground water gradient determinations. These wells are located in the ball

4.2.3 Supplemental Step IT Investigations
4.2.3.1 Area A

Soil, sediment, ground water, and surface water will be sampled and analyzed and
ecological studies will be conducted during the field sampling portion of the Step II investigation
of Area A. The rationale for selection of constituents to be analyzed is shown in Table 4-14.
The Field Sampling Plan for this site is summarized in Table 4-15. Sample locations are shown
in Figure 4-7 (Field Sampling Plan, Area A Landfill, Wetland, and Weapons Center), Figure
4-8 (Field Sampling Plan, Area A Downstream/OBDA) and Plate 1.
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TABLE 4-14

AREA A

RATIONALE FOR SELECTION OF CONSTITUENTS FOR ANALYSIS

Parameter

Selected

Rationale

voc!

Detected in soil, sediment, and water samples
collected during Step 1.

SVOC?

Detected in soil, sediment, and ground water
samples collected during Step 1.

Inorganics’

Detected in soil, sediment, and water samples
collected during Step 1.

Pesticides

Detected in sediments, surface water, and
surface soil samples collected during Step I,
but not detected in ground water. Not
included in proposed ground water analysis.

PCB*

Detected in sediments and surface soil samples
collected during Step I but not detected in
surface or ground water except at one well
location. Not included in proposed ground
water analysis.

TCLP®

Determine hazardous waste characteristics for
selected samples.

Radiological Analyses®

Alpha and beta radiation above screening
levels detected in ground water samples
collected during Step I.

Dioxins’

Dibenzofuran detected in soils and sediment
samples collected during Step I.

Engineering Characteristics®

Feasibility study data requirements for select
samples.

morgamcs for surface water.

ST S VIR

PCB means polychlorinated biphenyl. ;
TCLP means toxicity characteristic leaching procedures.

Radiological analyses include gross alpha and beta and a complete gamma spectrum ana]ysxs
Dloxm analysxs includes dioxins and dibenzofurans ' :

VOC means volatile organic compound
SVOC means semi-volatile organic compound
Inorganics include total and dlssolved inorgani

ples and dissolved
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TABLE 4-15
AREA A FIELD SAMPLING PLAN

Z,
w
w
Z Samtple T Analysis
S Sample Well Type/ N Sample Pl Type !
. Propased Depth Rationale . . Solt  |Sediment] Water Inor- Peati- Engh-*
Z Location ) Designations @o. of | (Mo. of | (Na. of | vOC | 5VOC | gankes| 1+ | PCB | TCLP| Dioxtn | RAD
m P ]
5 Monioring Wells
26 Existing Existing Sample all existing wells. Only weli 2LMW18S Existing L4 L4 L4 L L
4 wells analyzed for PCBs to confirm previous analysis. 6) 26) | 26) | 26) [49) i
E 2LMWTS |Bedrock and Existing wells where radiological parameters | 2LGWIS | T°T°1T7°7 i i
= 2LMWID [overburden exceeded screening levels. 2LGWID
E 2LMW13D 2LGWI3D
Q 2ZLMW18S 2LGW18S
~ 2WMW3D 2WGW3D L4 ®
E 2ZWMW4D 2WGW4D (10) 10y
2DMW11S8 2DGWI11S
2DMWI11D 2DGW1ID
IMWI12S agwizs
IMWI2D 3GwWI12D
2LMWI9D' | Bedrock/100° below |Further assessment of the ground water flow 2LGWI9D
2LMWI19S {bedrock surface directions between the southeast portion of Area 2LAWI19S ® ° ° °
g 2LMW20D' |Overburden/20+' | A Landfill and homes served by private wells 2LGW20D @) @ @ @
G 2LMW20S near NSB-NLON east gate; evaluate ground 2LGW20s
water quality.
2WMW21S 1Bedrock/100° below | Further assessments of the ground water flow 2WGW21S
2WMW21D! {bedrock surface directions between Area A Wetland and homes 2WGW21iD
2WMW22D' [Overburden/20 1 serviced by private wells near the east and north 2WGW22D L] [} o [
2DMW23D NSB-NLON boundaries. Evaluste ground water 2DGW23D [C)) [0)) “4) “)
quality potentially upgradient of affected site
areas.
2WMWSD [Bedrock/20° Better define bedrock ground water flow 2WGWSD
{minimum direction within Area A Wetland; evaluate L L] L .
penetration of ground water quality. n m (1) m
bedrock)
2DMW24D |Bedrock/20’ Further evaluate extent of ground water 2DGW24D
2DMW24S |(minimum contamination downgradient of Area A Landfill; 2DGW24s
2DMW25D |penetration of further evaluate ground water quality/hydrology 2DGW25D
2DMW25S ]bedrock) near North Lake. 2DGW258
2DMW26D |Overburden/20+’ 2DGW26D
2DMW26S 2DGW26S L L L L]
2DMW27D 2DGW27D (12) | (121 12 | (12)
E 2DMW278 2DGW27S
= 2DMW28D 2DGW28D
Ly 2DMW28S 2DQW28Ss
§ 2DMW29S 2DAwW29s
2DMW30S" 2DGW30S8
E. 1 | | | T | 1 4 4 1 N 1 | SR | 1 ) 1 | I | |
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TABLE 4-15 (continued)
AREA A FIELD SAMPLING PLAN
Sampl Well Type/ Sampl Sample Type Analysis I
[ L]
A Proposed Depth Rationale : . Soil |Sediment| Water Inor-
Location R Designations (No. of | (No.of | (No. of | VOC | SVOC | ganles :‘;1 peB | TcLP| Dioxtn | RAD | B8t |
Samples) | Samples) | Samples) neering
2WCMWIS |Overburden/20 1’ Define ground water flow directions and 2WCGWI1S _
2WCMW2S hydraulic gradients near Weapons Center; 2ZWCGW2S L] L L] L]
2WCMW3s evaluate ground water quality. 2WCQWw3s ?3) ?) 3) 3
“ZWCMWIS [Overburden/203 " |Provids chemical data for sails collected from the | ZWCMWIS @epth) [ o | | T 1 T .17 T T .
2WCMW2S Weapons Center. 2WCMW2S (depth) 3 3 3
2WCMW3S IWCMW3S (depty | @ O IO G m q
2LPWI1S |Overburdenpump |Located in an area considered to represent the 2LPWI1S . o’ . . . o
test/ base of average hydrogeologic conditions of Area A 3 3 3
saturated thickness |Landfill. @ ™ ® @ 3 ®
Test Borings
2LTB8 NA/15’ Define lateral and vertical extent and degree of 2LTRBS (depth)
through contamination identified around Area A concrete through ° ° . . ° . ° .
2LTB27 pad. Ten soil samples will be collected for 2LTB27 (depth)
analysis based on GC field screening for PCB 10 (10 [ (10) | (10 | (10) | (10) | @) @
and organic vapor analyzer screening for VOCs.
2LTB13 |NA/IS’ Located in landfill area where dibenzofuran and 2LTBI3 (deplh)- 3 T°"T°7T 177 N
2LTB23 ash have been detected. 2LTB23 (depth) @ (v
2LTB28 |NA/1S’ Optional borings at Area A concrete pad to be 2LTB28 (depth)
through installed to determine the lateral extent of soil through
2LTB32 contamination (if contamination is detected 2LTB32 (depth) . . ° . . .
during field screening). Three soil samples will ® 3 3 3
be collected for analysis based on GC field ON IO BON BON RGO
screening for PCB and total organic vapor
analyzer screening for VOCs.
2LC1 NA/1S Core samples of the pad to determine if it is 2LC1 through 2LC4 ° °
through contaminated.
2LC4 @ O]
2WCTBt [NA/1S Provide chemical data for soils collected from the] 2WCTBI (depth)
2WCTB2 Weapons Center ares. 2WCTB2 (depth)
2WCTB3 2WCTBS3 (depth)
2WCTB4 2WCTB4 (depth) L] ° ° ] . . ] ]
2WCTBS 2WCTBS (depth) 8) 3 ®) @1 @D |G| D (1)
2WCTB6 2WCTB6 (depth)
2WCTB7 2WCTB? (depth)
2WCTB8 2WCTBS (depth)
2DTBI NA/IO Optional boring to be installed if soil gas survey 2DTBI (depth) ° .
indicates presence of VOCs in vicinity.
Subtotal Soil Samples 3t 25 24 24 17 ] 21 3 2 0 4
Subtotal Ground Water Sampling? 63 57 53 53 0 4 0 0 10 3




TABLE 4-15 (continued)
AREA A FIELD SAMPLING PLAN

Z,
%)
o ——
E Sample Well Type/ Sample Semple Trpe .
[e) Proposed Depth Rationale N Sol |Sedisment| Water Ioor- | oot .
Z | Location w Desigustions | (No. of | (Ne. of | (No. of | VOC | SVOC | ganies] 2 | PCB | TCLP | Dtoxiu enet
E Sediment Sampling
2WSDI0 |O-1° Below sediment | Provide additional pesticide analytical data in 2WSDI10 (0-1)
v through |surface Area A wetland to confirm that clevated levels of through ® ° ® °
E 2WSD42 pesticides are not present. Ten soil samples will 2WSD42 (0-1%) 10 10 o m
o] be collected for analysis based on GC ficld
E screening for pesticides.
Q / 2DSD14 |0’ to base of Define lateral and vertical extent and degree of 2DSD14 (depth)
o . through  |sediments at the pesticides in Area A downstream pond through
E 2DSD29 |following intervals |scdiments. Ten soil samples will be collected for | 2DSD29 (depth) . ° ° ° ° ° ° .
3SD3A  |01°, 1-3°, and 3-5° [analysis based on GC field ing f 3ISD3A
3SDIA : . ¥ ISD4A 19 ©®] ©® ® a0 f & | D) o)
ISDSA 3SD5SA
Isb7 sDp?
2DSD30 jo-1° At ground water seep into North Lake. 2DSD30 L4 L . L] L L4
) UEROE KU RURRY
& 2DsSD31  |o-I* At ground water seep into North Lake. 2DSD31 ] ° L4 L4 . L]
£ (1) mj o OB KON KO
2Dsb32 |o-v* At ground water seep into North Lake. 2DSD32 L4 L4 L4 L4 L4 L4
1) 0N KU (OB KOR KU
2WCsD1  jo-1° Provide chemical data for sediments collected 2WCSD1
through from areas of surface water flow from the through . ° ® . ° ® ° .
2WCSDI1S Weapons Center; samples for VOC, PCB, and 2WCSD1S
pesticide analysis selected at culvert outlets and a5) ©an1an| © O » @
upgradient locations within Weapons Center.
2WCsDi1 |o-1° Located in area where dibenzofurans have been 2WCSDI11 L L
detected. ()] M
3SD6 0’ to base of Located in area where dibenzofurans have been 3SD6 (depth) [ ®
sediments detected. M) (1))
lSubtoul Sediment Sampling 0 40 0 15 24 24§ 29 ] 15 3 2 8
Surface Soll Sampling
2Dss1 0-6" below grade Provide chemical data for surficial soil samples 2DSS1 (0-67)
through from Area A downstream watercourse. Four through L4 ®
2DsS18 surface soil samples will be collected for analysis 2DSS18 (0-67) ) )
E based on GC field screening for pesticides.
-
—
8
w
n 1 1 ' | | | | 4 | | | 1 1 |
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TABLE 4-15 (continued)
AREA A FIELD SAMPLING PLAN

Well Type/ Sample Type Analysis
[S::;gl:,, Proposed Depth Rationale s_““‘:"ﬁfm Boll |Sediment] Wator o | ot —_—
) Design (No. of | (No. of | (No. of | VOC | SVOC | ganies} cides PCB | TCLP| Dioxin | RAD
e P Lala P 3 Q p [ PURY mllﬂ.
2DSS19 ]0-6" below grade Optional sample locations to be installed (if 2DSS19 (0-67)
through required) to determine the lateral extent of soil through
2DSS23 contamination. If additional contamination is 2DSS23 (0-67) L [
detected during field screening, two surface soil Q) @)
samples will be collected for analysis based on
GC field screening for pesticides.
| subtotal Surface Soil 7 0 0 oJoJojJ7]o]Jo] o 0
Surface Water
2WSWI1 |Existing Upgradient adjacent to wetland. 2WsSwi [ (] . °
(1) () ORRY)
2WSW2  |Existing At wetland outlet. 2WSW2 ° ® [} [ ° ™
1) ) ) mimla
2WCSW3 Upgradient of wetland at stormwater under drain 2WCSW3 [ L L] ° [} °
outlet from Weapons Center. () m m OB RON KO
2WCsSW4 Upgradient of wetland at outlet from Weapons 2WCSW4 . ® [ [ . °
Center storm drain. wm ml m Olomlo =
2WCSWS Upgradient of wetland at outlet from Weapons 2WCSWS ® [ [ [ ° o
Center storm drain. m mil m OB EOR K e
2WSW6 Northeast section of wetland. 2WSW6 ® . ° .
1) 1) My
2WSW7 Upgradient of wetlands in small drainage swale 2WSW7 ° . ) L)
from Route 12. nH m Mmim
2WSW8 Upgradient of wetland at stormwater outlets from 2wWswg ° . ° .
2WSW9 ‘‘urban areas’’. 2WSW9 @) @) D] @
2WSWI11 From pond in Area A wetland. 2WSWI11i ° . . °
- 4] ) Mim
2WSW10 Upgradient of wetland at stormwater outlet. 2WSWI10 L] L] o | e
2WSWi2 2WSW12 @) @) Q| @
4SW1 Upgradient 4SW1
4BW2 Rubble Fill at Bunker A-86 (tabulated under 4SW2
""""" Rubble Fill at Bunker A-86).
2DSW2-5 |Existing Surface water sample locations previously 2DSW2-§
2DSW7 sampled during Phase | which were located to 2DSW7 ° . . o . .
2DSW9-11 measure water quality at various locations in 2DSW9-11 ® ®| @ ol ®lae
Area A downstream surface waters; 2DSW9 and
2DSW11 anslyzed for SVOCs and PCBs.
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TABLE 4-15 (continued)
AREA A FIELD SAMPLING PLAN

‘3'6 Proposed Depth Rationale ) S.amp'e Soll Sediment| Water Inor- Poat- .4
Location e Designations Mo. of | No. of | Mo. of | VOC | SVOC [ganben] 0 '] PCB | TCLP | Dloxtn | RAD | 0
2DSWi4 Upgradient of Ares A downstream at stormwater 2DSWi4 L L] . L

outfall. (1) (1) Mo
2DSWI1S Upgradient of Area A downstream at outfall 2DSWI15 . (] * L]
from Torpedo Shops. m 1)) M1 m
1sWi Existing At downgradient location in Torpedo Shops. 7SW1
(Tabulated under Torpedo Shops.)
2DSW30-32 At ground water seep into North Lake. 2DSW30-32 L4 L4 L4 L] L4 °
)] OANUEEUREY)
Subtotal Surface Water 25 25 7 23| 23 7 0 0
Total Solids 8 40 48 48 | 48 | 36 6 4 0 12
Total Water’ 151 139§ 113 | 129 ] 23 | 15 0 [ ] 20 6
PROPOSED Notes:
56 Primary test borings ! 100 feet penetration of bedrock to be representative of offsite residential well construction.
(including well borings) ? Total includes one sampling round.
5 Supplemental test borings ’ Total includes two sampling rounds.
28 Wells ‘ 3 113
- 11 Deep bedrock wells ¥
- 17 Shallow overburden wells
| | 4 0 | | | | T 1 I | n 4 | 1 |
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TABLE 4-15 (continued)
AREA A FIELD SAMPLING PLAN

ECOLOGICAL SAMPLING
Sample Quanti
Sample Type Location . - P by Analysis
Tissue { Soil | Sediment | Bioassays

Area A - Qualitative Survey
Qualitative soil invertebrate survey Wetland, Downstream, OBDA Qualitative
Fish Downstream ponds e' (3) Qualitative/Pesticides

Area A - Quantitative Survey
Native earthworms and soils Downstream ® (5) ® (5 Pesticides
In .ftru earthworm bioassays in soils/wetland Wetland, Downstream, OBDA ® (15-20) .
sediment :
Infroduced earthxyorms from bioassays and Wetland, Downstream, OBDA | ® (5) | ® (5)° Pesticides
soils/wetland sediment
Earthworm bioassays in pond sediment Downstream watercourses ® (6)° ® (9)* |Pesticides (sediment only)
Introduced earthworms from bioassays Downstream watercourses ® (3 Pesticides
Frogs Downstream ponds and streams | @ (9) Pesticides
Benthic Invertebrates and reference location | Downstream ponds and streams | @ (18) e (18) Juantitative benthic analysis, reference

area sediments for pesticides

Notes:

' If larger fish are found, separate analysis will be conducted for tissue and liver for a total of six analyses.

2 Includes three reference locations.

? Analysis included in Area A field sampling plan.
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Area A Landfill

A total of 20 primary test borings will be drilled at the Area A Landfill. Proposed
boring locations are described below, and illustrated in Figure 4-7 and Plate 1. Seventeen
borings will be drilled around the Area A concrete pad (former hazardous waste storage area),
two of which will be located in an area where dibenzofuran and ash have been detected. Three
borings will be drilled inside the pad in areas where cracks are evident. Due to the fact that the
storage area was aboveground, and that contamination is expected to be encountered at relativel
shallow depths, borings will be advanced to a dep

, whichever i is greater.

to the primary test borings, a maximum of five supplemental borings may be required to define
the full lateral extent of contamination.

Continuous soil samples will be collected from each borehole during drilling to determine
the nature, extent and degree of soil contamination associated with the former hazardous waste
storage area. An Atlantic geologist will log the lithology and structural characteristics of each
subsurface soil sample, identify intervals of contamination by visual evidence, and screen each
sample for volatile organic compounds using a total organic vapor analyzer and PCBs using a
portable gas chromatograph. Ten subsurface soil samples will be selected for laboratory
chemical analysis based on field screening and two subsurface soil samples will be collected for
laboratory analysis for chlorinated dioxins. The details of sample selection and selection of
supplemental borings is discussed below. If supplemental borings are necessary, no more than
three additional samples will be selected for laboratory chemical analysis. Samples for
engineering analysis will be selected based on representative aquifer materials and/or
contaminated soils that may require remediation.

In order to validate the field screening method, soil samples covering a range of PCB
concentrations will be collected for laboratory chemical analysis. A minimum of two samples
will be analyzed offsite from soil exhibiting each of the following concentration ranges:
>500 ppm, 2 ppm, and not detected. The remainder of samples will be collected from the
portion of the core sample yielding the highest evidence of PCB contamination. In borings
yielding no evidence of PCB contamination, the sample will be collected at a depth of 0-1 foot.
As discussed above, a minimum of five supplemental test borings will be drilled if required to
further define the extent of soil contamination in the vicinity of the former hazardous waste
storage area. The decision to drill these borings will be based upon a combination of gas
chromatograph and total organic vapor analyzer screening results and professional engineering
judgement. Detection of PCB concentrations at or above 2 ppm (preliminary PCB cleanup level)
in any or all of the borings drilled around the concrete pad will prompt the initiation of
supplemental boring(s) to better delineate the outermost extent of contamination. Decisions to
utilize additional borings for detection of PCB concentrations below 2 ppm will be addressed on
a case by case basis.

Four monitoring wells (two bedrock and two overburden wells) will be installed at or
near Area A Landfill. Proposed monitoring well locations are illustrated in Figure 4-7 and
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Plate 1. The primary objectives of these monitoring wells are to provide access to ground water
for sampling at discrete stratigraphic horizons, and to further assess ground water flow direction
between the southeast portion of the Area A Landfill and homes served by private wells near
NSB-NLON East Gate. Other ground water wells are proposed for other areas within Area A
to further assess ground water quality and flow direction. Overburden wells will be installed
to a depth of approximately 20 feet, and will be screened in the uppermost portion of the
overburden aquifer. The exact placement and length of screen will be determined in the field
by the site geologist, based on the position of the water table, thickness of the capillary fringe,
depth to bedrock and contamination encountered. Screen lengths will not exceed 10 feet.
Bedrock wells will be installed to a minimum depth of approximately 100 feet below the surface
of bedrock. This depth was chosen so that samples collected from these wells would be
representative and comparable to those collected from residential wells. ]

Area A

Subsequent to monitoring well installation, the potentiometric surface o
isti will be

Landfill monitoring wells (newly installed and 11
measured on a monthly basis for one year,

One ground water pump-test well will be installed in the northwest section of the Area
A Landfill site (Figure 4-7 and Plate 1). This well will be used to conduct an aquifer pumping
test to help evaluate the feasibility of a pump-and-treat ground water remediation system. The
well will be constructed of 6-inch PVC screen and solid casing. The pump well will be installed
to a depth of approximately 40 feet (i.e., to the top of the bedrock surface), and will be screened
through the entire saturated thickness of the overburden aquifer. Four 2-inch drawdown
observation wells will be installed at different distances from the pilot well. The pumping test
will be conducted by pumping the pilot well at a constant rate, and measuring the changes in
water levels in the piezometers.

Ground water samples will be collected twice from the proposed and existing monitoring
wells. The second sampling round will be conducted three months after the first round has been
completed. Ground water samples will also be collected from the pump-test well three times
during the pumping test. Laboratory analytical procedures which will be performed on these
samples have been identified in Table 4-15. The four existing monitoring wells that exhibited
high alpha and beta levels during the Phase I RI will each be sampled one time, and ground
water will be analyzed for radiological parameters.

Area A Wetland

A total of 33 sediment samples will be collected from the Area A Wetland site. The
proposed sample locations are illustrated in Figure 4-7 and Plate 1. These locations were
established on a map grid where the linear distance between sample points is approximately 200
feet. Samples are not proposed at grid points near Phase I sample locations. The primary
objective of these samples is to provide additional pesticide analytical data to confirm the Phase
I RI results that elevated sediment pesticide concentrations do not exist in the wetland. One
sediment sample will be collected from each location at a depth of approximately 0-1 foot below
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the sediment surface. Each sample will be screened for pesticides in the field using a portable
gas chromatograph. Ten sediment samples will be selected for laboratory chemical analysis for
pesticides based on gas chromatograph field screening. In order to validate the field screening
method, soil samples covering a range of DDT concentrations will be collected for laboratory
chemical analysis. A minimum of two samples will be analyzed from soils exhibiting each of
the following concentration ranges: > 100 ppm (if detected), 25 ppm, and not detected. For the
remainder of the samples, the sample for offsite laboratory analysis will be collected from the
sediment samples yielding the highest evidence of DDT contamination. Samples for engineering
analysis will be collected from sediments that may require remediation.

Four monitoring wells (three bedrock and one overburden well) will be installed at the
site. Proposed monitoring wells are illustrated in Figure 4-7 and Plate 1. The primary
objectives of these monitoring wells are to provide access to ground water for sampling at
discrete stratigraphic horizons and to further assess ground water flow direction between the
Area A Wetland and homes serviced by private wells near the east and north NSB-NLON
boundaries. The overburden wells will be screened in the uppermost portion of the overburden
aquifer. The exact placement and length of the screen will be determined in the field by the site
geologist, based on the positions of the water table, thickness of the capillary fringe, depth to
bedrock, and contamination encountered. Screen length will not exceed 10 feet. Bedrock wells
will be installed to a minimum depth of approximately 100 feet below the surface of bedrock
except for 2WMW5D This well will be installed to the depth of the first water bearing zone

Subsequent to monitoring well installation,
Wetland wells (newly installed and existing wells)

: 3§ will be rﬁeasured ona
monthly basis for one year -

Ground water samples wiil be collected twice from the proposed and existing monitoring
wells. The second sampling round will be conducted three months after the first round.
Laboratory analytical procedures which will be performed on these samples have been identified
in Table 4-15. Two existing monitoring wells that exhibited high alpha and beta levels during
the Phase I RI will each be sampled one time, and ground water will be analyzed for
radiological parameters.

A total of 13 surface water samples will be collected from the Area A Wetland.
Proposed and existing sample locations are illustrated in Plate 1. In addition, one sample will
be collected upstream of Rubble Fill at Bunker A-86. The primary objectives of these samples
are to determine if there is a source of upgradient contamination and define temporal variation
in surface water quality. Laboratory analytical procedures which will be performed on these
samples include those identified in Table 4-15, hardness, temperature and pH.

To assess any potential ecological impacts due to site contamination a qualitative soil
invertebrate survey will be performed, the extent of wetland will be delineated, and the
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following quantitative assessments will be performed:

in-situ earthworm bioassays
¢ pesticide analysis of introduced earthworms from bioassays

The earthworm bioassays and tissue analyses will be performed in this area to provide
reference information for studies that will be conducted in Area A Downstream. The Wetland
was chosen as a reference area because of the low pesticide concentrations detected in wetland
sediment in the Phase I RI.

Area A D BDA

A total of 18 primary surficial soil sample locations are proposed for the Area A
Downstream and are illustrated in Figure 4-8 and Plate 1. One soil sample will be collected
from each location at a depth of approximately 0-6 inches below grade. All samples will be
screened for pesticides in the field using a portable gas chromatograph. The primary objectives
of these samples are to further define the extent of pesticide contamination and collect additional
health and.ecological risk data. Four surface soil samples will be collected for laboratory
chemical analysis for pesticides, based on field screening. In addition to the primary sample
locations, a maximum of five supplemental locations may be required to determine the lateral
extent of pesticide contamination. If supplemental sample locations are necessary, no more than
two additional samples will be selected for laboratory chemical analysis for pesticides.

In order to validate the field screening method, soil samples covering a range of DDT
concentrations will be collected for laboratory chemical analysis. A minimum of one sample
will be analyzed from soils exhibiting each of the following concentration ranges: > 100 ppm,
25 ppm, and not detected. The remainder of the samples will be collected from the sediment
samples yielding the highest evidence of DDT contamination.

A total of 21 sediment sample locations are proposed for the Area A Downstream, and
are illustrated in Figure 4-8 and Plate 1. Seventeen of the sample locations are proposed for
downstream ponds (including OBDA). A maximum of three samples will be collected from each
pond location: from 0-1 foot, from 1-3 feet, and from 3-5 feet. The exact number of samples
collected from each location will be dependent upon the thickness of the sediments. Three
samples (0-1 foot below grade) will also be collected from locations where ground water seeps
into North Lake. Each sample will be screened for pesticides in the field using a portable gas
chromatograph. Ten pond sediment samples will be selected for laboratory analysis for
pesticides based on field screening in the same manner described above for soils. All three of
the sediment samples collected from North Lake will be selected for laboratory chemical
analysis. In addition, a sediment sample from location 3SD6 will be analyzed for chlorinated
dioxins, since this location is in an area where dibenzofuran has been detected. Samples for
engineering analysis will be collected from sediments that may require remediation.
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Thirteen monitoring wells (six bedrock and seven overburden wells) will be installed at
the site. Proposed monitoring well locations are illustrated in Figure 4-8 and Plate 1. The
primary objectives of these monitoring wells are to provide access to ground water for sampling
at discrete stratigraphic horizons, and to further define ground water flow directions near North
Lake and beyond. Overburden wells will be installed to a depth of approximately 20 feet, and
will be screened in the uppermost portion of the overburden aquifer. The exact placement and
length of the screen will be determined in the field by the site geologist, based on the positions
of the water table, thickness of the capillary fringe, depth to bedrock, and contamination
encountered. Screen lengths will not exceed 10 feet. Bedrock wells will be installed to the
depth of the first water bearin f f i d will penetrate the bedrock
a minimum depth of 20 feet.

Subsequent to momtormg well installations, the potentiometric surface of select
momtormg ex1stmg wells) will be measured on a monthly basis for
one year 2

Ground water samples will be collected twice from the proposed and existing monitoring
wells. The second round will be conducted three months after the first round has been
completed. The four existing monitoring wells, which previously showed high alpha and beta
values, will each be sampled one time, and ground water will be analyzed for radiological
parameters.

A total of 13 surface water samples will be collected from the Area A Downstream, three

. In
ple will be collected at a downstream location within the Torpedo Shops. The
primary objectives of these samples are to define water quality in North Lake, determine if there
is a source of upgradient contamination, and define temporal variations in surface water quality.
Laboratory analytical procedures which will be performed on these samples include those
identified in Table 4-15, temperature, hardness, and pH.

To assess any potential ecological impacts due to site contamination, a qualitative soil
invertebrate survey and qualitative fish survey will be performed, the extent of wetland will be
delineated. The qualitative soil invertebrate survey will consist of observations of soil
invertebrates in Area A Downstream. It is intended to: provide general information on the
presence and condition of soil invertebrates, but is not meant to provide quantitative information
on community parameters. The fish survey to be conducted in Area A Downstream ponds will
consist of electroshocking in the ponds to evaluate the presence of fish and identify species, if
fish are present.
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The following quantitative ecological assessments will also be performed:

in-situ earthworm bioassays
earthworm bioassays with sediment
pesticide analysis of native earthworms, introduced earthworms from
bioassays, frogs, and fish if present
¢ guantitative benthic invertebrate survey

Earthworm bioassays will be conducted at 15 to 20 soil locations (including wetland

sediment mentioned previously) and six sediment locations (plus three silica sand reference
chambers). The earthworm bioassays consist of placing introduced earthworms into a chamber
with site soil or sediment and observing the organism’s response, including sub-lethal effects
such as swelling and coiling. Pesticide analysis of soil and earthworms will be performed at five
soil sampling locations and three pond sediment sampling locations to assess bioaccumulation
of pesticides in exposed receptors. Pesticide analysis of five native earthworm samples, nine
frogs, and, if present, up to three fish samples will provide information on transfer of these
contaminants through the food chain.

The quantitative benthic invertebrate survey in the streams and ponds will provide
information on benthic community structure in this area and the impact, if any, of site
contaminants in this area. Five reference samples will be collected from a reference area to be
identified prior to the field survey. Thirteen stream and pond locations will be sampled in
Area A Downstream.

Weapons Center

A total of eight test borings will be drilled at the Weapons Center. Proposed boring
locations are illustrated in Figure 4-7. The primary objectives of these borings is to identify and
characterize areas of potential soil contamination associated with past and present Weapons
Center activities. Borings will be advanced to a minimum depth of 15 feet below grade or to
the water table,
hich

Borings may be advanced below 15 feet if contamination is
identified and/or if the borehole has not advanced through all surficial fill material. Continuous
soil samples will be collected from each borehole during drilling. An Atlantic geologist will log
lithology and structural characteristics of each subsurface soil sample, identify intervals of
organic contaminations by visual evidence, and screen each sample with an organic vapor
analyzer. Samples for engineering analysis will be selected based on representative aquifer
materials and/or contaminated soils, or sediments that may require remediation. Samples to be
collected at a non-specified depth (e.g., 2ZWCTBI1 (depth)) will be selected based upon field
screening with an organic vapor analyzer, visual observations, water table elevation or presence
of fine-grained soil layer. The sample which appears to be the most contaminated based on
organic vapor analysis and/or visual observation will be selected for analysis. If no such
contamination is evident, a sample will be collected from either the elevation of ground water
or from any fine-grained soil layer encountered above the water table.
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Three overburden monitoring wells will be installed at the Weapons Center to supplement
the existing wells. Proposed monitoring well locations are illustrated in Figure 4-7 and Plate
1. Overburden wells will be installed to a depth of approximately 20 feet, and screened in the
uppermost portion of the overburden aquifer. The exact placement and length of the screen will
be determined in the field by the site geologist, based on the positions of the water table,
thickness of the capillary fringe, depth to bedrock, and contamination encountered. Screen
lengths will not exceed 10 feet. Soil samples will be collected and analyzed from the three
overburden well borings using the same procedures discussed for test borings.

Ground water samples will be collected twice from the proposed and existing monitoring
wells. The second sampling round will be conducted three months after the first round has been
completed.

A total of 15 sediment sample locations are proposed for this site and are illustrated in
Figure 4-7 and Plate 1. One sediment sample will be collected from each location at a depth
of approximately 0-1 feet below the sediment surface. Laboratory analytical procedures which
will be performed on these samples have been included in Table 4-15. The objective of these
samples is to identify and characterize sediment contamination in areas of surface water flow
from the Weapons Center. Sediment sampled from location 2WCSD11 will also be analyzed
for chlorinated dioxins, since this location is an area where dibenzofuran has been detected. The
sediment samples to be analyzed for VOC, PCB and pesticides will be selected downstream at
surface water outfalls and at upstream areas within the Weapons Center. Samples for
engineering analysis will be selected based on representative aquifer materials and/or
contaminated soils, or sediments that may require remediation.

Surface water sample locations near the Weapons Center are discussed in the above
section regarding the Area A Wetlands.

4.2.3.2 Defense Reutilization and Marketing Offi RM

A geologic survey of the site will be performed to supplement existing data collected
during previous investigations. This will include mapping of bedrock fractures and field
identification of bedrock type of the outcrop near the site.

The rationale for selecting parameters to be sampled at the site is provided in Table 4-16.
Sample locations are shown in Figure 4-9. The Field Sampling Plan for the site is summarized
in Table 4-17. A total of 22 primary test borings will be drilled at this site. Most borings will
be advanced to the base of the fill material (151 feet)

foot long bedrock core samples will be collected at locations 6TB17 and 6TB18. In addition to
the 22 primary test borings, five supplemental resolution borings may be installed, if necessary,
to define the extent of contamination at the site. Supplemental resolution borings will only be
installed if there are areas where additional information is necessary to define the extent of
contaminants. The decision would be based on field screening organic vapor analysis, visual
observations, and XRF analysis for lead.
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TABLE 4-16
DRMO
RATIONALE FOR SELECTION OF CONSTITUENTS FOR ANALYSIS
Parameter Selected Rationale |
vocC! ) ° Detected in soil and ground water samples
collected during Step II.

SVOoC? ° Detected in soil and ground water samplies
collected during Step II.

Inorganics® . Detected in soil and ground water samples
collected during Step II.

Pesticides ] Detected in soil samples collected during Step
II, but not ground water. Not included in
proposed ground water analysis.

PCB* ] Detected in soil samples collected during Step
II, but not ground water. Not included in
proposed ground water analysis.

TCLP® L Determine hazardous waste characteristics for
select samples.

Dioxins® ° Dibenzofuran detected in soil samples during
Step 1I.

Radiological Analyses’ ° Detected in certain ground water samples
collected during Step II. Analyze only for
ground water samples exceeding action level -

. in Step II.

Engineering Characteristics® L Feasibility study data requirements for select
samples.

_ -

Notes:

' VOC means volatile organic compound

2 8vVoC means semi-volatile orga.nic compound

? ples and dissolved

4

5 TCLP means toxicity characteristic leac ing procedures.

®  Radiological analyses include gross alpha and beta and a complete gamma spectrum analySIs

7 Dioxin analysis includes dioxins and dibenzofurans Ep g
DR

8
for ground water mcludcs biochemical oxygen demand (5 day), chemical oxyge d d, total
organic carbon, oil and grease (hydrocarbon fraction), total suspended solids i
ammonia (as nitrogen) and phosphorus (total).
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TABLE 4-17
DRMO FIELD SAMPLING PLAN
Sample
Well Type/
Sample vpe . Sample Type Analysis
A Proposed Depth Rationale PR
Location (G]] #nat005 | o | water| voc | svoc | =or | Peett oo oot p | pioata | RaDe| Eost
ganles | cidea noeting
B Monoring Wells
6MWI1S |Existing Existing 6GW1S ® ® ° [ [}
6MW2S | Existing Existing 6GW2S . ° . o
6MW2D' |Overburden/50+° Monitor quality of deep ground water discharging to river; | 6GW2D ° ° . °
(advance boring to existing shallow soil analytical data available froméMW2s.| |
determine bedrock aviwab e[ o . P ] D B R B
contact)
6MW3S | Existing Existing 6GW3s . * ] . e
6MW3D' |Overburden/50+’ Monitor quality of deep ground water discharging to river; | 6GW3D ° ° ° °
(advance boring to existing shallow soil analytical data available froméMW3s.| | | |
determine bedrock 6MW3D (depth) [ . o o N N o
contact) i
6MW4S | Existing Existing 6GW4S ° * . D) °
6MW5S | Existing Replaced with new upgradient well 6MW6S
6MWS5D | Existing Replaced with new upgradient well 6MW6D
6MW6S | Overburden/20+° Monitor quality of ground water upgradient of site. 6MWG6S (depth) L L) L L L] L
e P B T e ] R ! i
6MW6D' |Overburden/50+’ Monitor quality of deep ground water upgradient of site. 6GW6D
(advance boring to . . . o
determine bedrock
contact)
6MW7S | Overburden 20+’ Evaluate ground water quality in the southeast portion of 6MW7S (depth) L L ] )
the site; ground water elevation data. Fagarrg o premepes R P ] B O [t sl R S S
6MWS8S | Overburden /20+' Evaluate ground water quality in the vicinity of previously | 6MW8S (depth) [ [ . . °
detected conumimntl. ‘%wig ..................... s wse frecan ;-... ........... ave feceausovnsnn foenvnnnvnr favrecsiannce facesensnaneone funscere sone feanencansncanas
Test Borings
6TB8 NA/Base of fill (151") | Further define the extent and degree of contamination. 6TB8 (0-1) L4 L L L] . [
Shallow sample from unpaved area. TR Gt SR Kl EOPS ST o S B O e B R
6TB9 NA/Base of fill (15+") | Further define the extent and degree of contamination. 6TBY (depth) L] L L . L L]
6TB10 I NA/Base of fill (151 ') | Further define the extent and degree of contamination. 6TB10 (depth) L L L] L . ]
6TB11 | NA/Base of fill (151 °) | Further define the extent and degree of contamination. 6TB11 (depth) L L L L o L
6TB12 | NA/Base of fill (151 ") | Further define the extent and degree of contamination. 6TBI12 (depth) L] . L [ . ]
6TB13 | NA/Base of fill (154 ") | Further define the extent and degree of contamination. 6TBI13 (0-1) L4 L] L] . (] L]
Shallow samples near area of contamination. ETBI Cieaiy R R P D e ] e R
6TB14 |NA/Base of fill (151 ") | Further define the extent and degree of contamination. 6TB14 (depth) L L ° L L L]
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TABLE 4-17 (continued)
DRMO FIELD SAMPLING PLAN

Sample
Well Type/ Analysis
Sample ype . Sample Type
. Proposed Depth Rationale .
Location (R gnations soit | Water| voc | svoc | 2o | Pett | pop | rerr | Dioxtn | RAre| Eo8t
ganien | cldes neeting
Wm Further define the extent and degree of contamination. W e . L] L4 L L]
6TB16 | NA/Base of fill (151°) | Further define the extent and degree of contamination. 6TB16 (0-1) L L] L4 L L] L
Shallow sample from unpaved area. 6TBI6(depth) ......... P R o P P B T R (] R s
6TB17 NA/Base of fill (151 °) | Further define the extent and degree of contamination. 6TB17 (depth) L] [ L] [ (] L]
6TBI18 | NA/Base of fill (151 °) | Further define the extent and degree of contamination. 6TB18 (0-1) L4 L L4 L] L L]
Shallow ssmple from unpaved area. 6TBl8(deplh) ........ . ] et Bl B P g [ e s frrsen
6TBI19 NA/Base of fill (15+°) | Further define the extent and degree of contamination. 6TB19 (0-1) L] L] L] [ [ [
Shallow sample from unpaved area. g frr e e P EE S T B B L R
6TB20 NA/Base of fill (154 ') | Further define the extent and degree of contamination. [ ] L 4 L] [ L] ]
Shaltow sample from unpaved area. GTEob ety P S R B S et e T P Rl S P
6TB21 NA/Base of fill (154 °) | Further define the extent and degree of contamination. 6TB21 (depth) . . ° . . ° . .
Shallow surface soil data available at 6SS2C.
6TB22 NA/Base of fill (151°) | Further define the extent and degree of contamination. 6TB22 (depth) . . . ° . ° °
Shatlow surface soil data available at 6SS1C.
6TB23 NA/Base of fill (151") | Further deﬁqe the extent and degree of contamination. 6TB23 (0-10) . ° ° ° ° °
Shallow surface soil data available at 6551C.
6TB24- | NA/Base of fill (151") | Optional resolution borings to be installed to determine 6TB24-28 ° ° ° . ° .
6TB28 extent of soil contamination, if required, based upon the (depth) o ©) o) ®) ©® o)
field screening results.
Subtotal Soil 32 32 32 32 31 31 2 2 0 5
Subtotal Ground Water® 10 10 9 9 0 0 0 0 2 1
Total Soil 32 32 32 32 31 k]| 2 2 0 5
Total Ground Water® 20 20 18 18 0 0 0 0 4 2
PROPOSED Notes:
22 Primary test borings (including ' Bedrock well may be installed, see Field Sampling Plan for details. -
well borings) 1 One round of sampling.
5 Supplemental test borings *  Includes two sampling rounds.
5 Wells *  RAD means gamma spectrum analysis and gross alpha/beta analysis.
2 - Shallow overburden
3 - Deep overburden or bedrock
| | i | i | i 1 | | | | 1 | |



Soil samples will be collected at intervals indicated in Table 4-17. Sample intervals
collected and analyzed from the O- to 1-foot interval will be used for risk assessment data
requirements. based
on field screening with an organic vapor analyzer !, visual observations, water table
elevation or the presence of any fine-grain soil layer . The sample which appears to be
the most contaminated based on organic vapor analysis and/or visual observations will be
selected for analysis. If no such contamination is evident, a sample will be collected from either
the elevation of ground water or from any fine-grained soil layers encountered above the water
table. Discrete samples for engineering analysis will be selected based on representative aquifer
materials and or contaminated soils that may require remediation.

investigation, which include shallow overburden wells and three deep overburden or
bedrock wells. These additional monitoring wells will further assess onsite ground water quality
and water quality of ground water discharging into the Thames River (ecological risk data). An
upgradient bedrock well will be installed to determine background levels of the various analytes.

Well screens in the shallow overburden wells will be no greater than 10 feet in length
and will be placed so that the base of the screen is set above the sand and silt layer, and the top
of the well screen is a minimum of 1 foot above the elevation of the mean high tide ground
water level. The decision to select a deep overburden well or bedrock well is as follows. If a
water bearing unit of sufficient thickness to install a well exists below the fine sand and silt unit,
then the deep wells will be installed in the overburden and will be screened on top of bedrock
or the first confining layer below the fine sand and silt unit, whichever is encountered first.
Screen lengths for the deep overburden wells will not exceed 10 feet. If no such unit is
encountered, then a bedrock well will be installed. In any case, deep overburden well borings
will extend to bedrock surface to determine depth. If a bedrock well is required, it will be
installed to intercept the first significant water bearing zone and extend a minimum of 20 feet
below the bedrock surface, whichever is greater.

Ground water samples will be collected twice; the first round will be collected a
minimum of two weeks after well development, and a second round three months later.
Sampling events will be conducted during low tide when ground water is flowing toward the
Thames River. Single well conductivity tests will be conducted in wells 6MW4S and 6MW3D.

4.2.3.3 Lower Subase

The constituents to be analyzed for at this site and the rationale are provided in
Table 4-18, and the Field Sampling Plan is summarized in Table 4-19. Sample locations are
shown in Figure 4-10.
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TABLE 4-18
LOWER SUBASE
RATIONALE FOR SELECTION OF CONSTITUENTS FOR ANALYSIS
Parameter Selected Rationale
vocC! ° Detected in soil and ground water samples
during Step II.
SVOC? ] SVOCs could be present in ground water; not
previously analyzed.
Inorganics’ . L Detected in soil and ground water during Step
IL.
Pesticides Not suspected to be present.
PCB* Not suspected to be present.
TCLP® o Determine hazardous waste characteristics for

select soil samples.

Radiological Analyses®

Radiological constituents are not suspected at
this site.

-~ O “ »

Dioxin’ Historically, volatile organic compounds have
not been burned at this site.

Engineering Characteristics® L] Feasibility study data requirements for select
samples.

TPH’ o Useful in determining extent of petroleum
contamination.

Notes:

VOC means volatile organic compound
SVOC means semi-volatile organic compound
Inorganics include total and dissolved inorgani
morgamcs for surface water.

PCB means polychlorinated biphenyl. .
TCLP means toxicity characteristic leaching procedures.
Radiological analyses include gross alpha and beta and a complete gamma spectrum analySIs
onxm analysns includes dioxins and dibenzofurans @ W

Engmecnng charactcnstlcs for soils include grain snze dlstnbunon, moisture content, specific
gravity, organic content, cation exchange capacity, pH, and total organic carbon content; and
for ground water includes biochemical oxygen demand (5-day), chemical oxyg and, total
organic carbon, oil and grease (hydrocarbon fraction), total suspended solids, ¥
ammonia (as nitrogen) and phosphorus (total).

TPH means total petroleum hydrocarbons.
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TAL £ 4-19
LOWER SUBASE FIELD SAMPLING PLAN
Sample
Well Depth/ i
Sample P . Sample Type Analysis
. Proposed Depth Rationale s
Location ) Designations ot | Pestl- A Fogl-
SoﬂWdarVOCSVOC'nhthCBludTCLPﬂ’Bmm
————
13TB2A-5A | 1S feet or bottom of At and around 13MW11 and 13MW16 where 13TB2A-5A (depth)
sand and gravel fill high TCLP lead was detected during the Phase 1 [ [] L) [
Inyer, whichever is RI. 4 “) (O] @ 1)
decper
13TB6-12 15 feet or bottom of At and around 1IMWI11 and 13IMW16 where 13TB6-12 (depth)
sand and gravel fill high TCLP lead was detected during the Phase 1 L] [ ] ] .
Iayer, whichever is Rl m o M g (¢
decper
13TB13- | 15 feet or bottom of | At and around 13MW4 where high TCLP | 13TB13-17 (depth)
13TB17 | sand and gravel fill | lead was detected during Phase I RE . . . °
layer, whichever is (5) ()] ) (5)
deeper
WE-4A | IS feet or bottom of | At and around 13MW11 and 13MW16 WE-4A (depth)
sand and gravel fill | where high TCLP lead was detected during . . . .
Iayer, whichever is | the Phase I RI.
deeper.
13TB18-22 } 15 feet or bottom of | Optional resolution borings to be installed | 13TB18-22 (depth)
sand and gravel fill | to determine full extent of soil ® ° ° °
layer, whicheveris | contamination if detected based upon field 5) (&) ()] ()
deeper. screening.
24 existing NA Existing wells ° ° ° ° . .
monitoring
wells Y | Y | @9 | 29 e o
13MWI18 | 15 feet or 10 feet At location where oil was observed in an 13GW18
below ground water | excavation. ° ' ° ° ° .
elevation, whichever ..
is deeper.
13IMW19- | 15 feet or 10 feet Optional wells to be instailed to determine § 13GW19-25
25 below ground water | extent of recoverable product if detected in . ° ° . .
elevation, whichever | 13IMWI8.
is deeper.
Subtotal Soil 22 0 0 0 0 0 22 22 2
Subtotal Ground Water® 26 26 26 26 0 0 0 0 26 1
Total Soils 22 ] ] 0 0 0 22 22 22 2
Total Water’ 52 52 52 52 0 0 0 0 52 2
PROPOSED Notes:

17 Primary test borings
5 Supplemental test borings

! Of the 22 TCLP analyses, 16 will only include metals and two will include all TCLP constituents. These two samples will be selected from
samples that appear to have high levels of contamination based on field screening results.

Total is per one round of sampling.

Total includes all rounds of sampling.
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A total of 17 primary test borings will be drilled at this site to determine the extent and
degree of lead contamination. Each boring will be advanced to a depth of 15+ feet or the base

and continuously sampled. The actual locauon
ddition to the 17 primary test borings, up to five
supplemental resolution test borings may be conducted as necessary to define the full extent of
lead contamination. Application of these borings and their ultimate locations will be determined
on the basis of soil screening analyses, discussed below.

Soil samples will be collected at the intervals depicted in Table 4-19. The two samples
to be tested for engineering characteristics will be selected based upon representativeness of the
sand and gravel fill layer. Samples to be collected at a non-specified depth (i.e., 13TB14
(depth)) will be made on the basis of field screening using XRF analysis for lead. In order to
validate this method, soil samples covering a range of lead concentrations (by XRF analysis) will
be collected for offsite laboratory analysis. A minimum of two samples from soils exhibiting
each of the following concentration ranges will be selected for laboratory analysis: > 1,000
ppm, 500 ppm, and not detected. All other samples will be collected from the portion of the
core sample yielding the highest evidence of lead contamination by XRF analysis. In borings
yielding no evidence of lead contamination, the sample will be collected at a depth of 0 to 1
foot. As discussed above, five supplemental test borings are planned to further define the extent
of soil contamination, if necessary. Decisions to use these borings will be based upon a
combination of XRF analyses and professional engineering judgement. Detection of lead
concentrations at or above 500 ppm (preliminary lead cleanup level) will prompt the initiation
of supplemental boring(s) to better delineate the outermost extent of contamination. Decisions
to utilize additional borings for detection of lead concentrations below 500 ppm will be addressed
on a case by case basis.

No new wells will be installed; however, two more rounds of ground water samples will
be collected from all 24 existing monitoring wells to confirm Phase I RI results; conduct
additional chemical analysis; and define any temporal variations in ground water quality: one
initial round, and the second round three months thereafter. Samples will be collected during
low tide when there is gradient toward the Thames River.

4.2.3.4 Thames River

The constituents to be analyzed at this site and the rationale are discussed in Section 5.0
of the Work Plan; the Thames River Field Sampling Plan is summarized in Table 4-20. Sample
locations are shown in Figure 4-11.

A total of 16 sediment and 14 surface water samples will be collected to assess whether
the investigation sites at NSB-NLON have had an impact on the Thames River. Surface
sediment samples will be collected for chemical analysis. In addition, water samples will be
collected at the surface and at approximately 1 foot from the river bottom. In addition to the
parameters specified in the field sampling plan table, all water samples will also be analyzed for
hardness, pH, temperature and salinity.

NSB-NLON FIELD SAMPLING PLAN -83- MAY 1993
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TABLE 4-20
THAMES RIVER FIELD SAMPLING PLAN

Sample | mlrllmlwnllw
Locatio r- | Pestl- ative .
" 3 1 VO 8YOC | ranicn| cides | FCP | Beathic Survey | neering
e
Sedimenix
TISD1-TISD2 0-6" One tidal excursion above Subase to measure upgradient TISDI1-T1SD2 L L4 L L4 . L4 L
quality along river transect. Q) ) @) )] @ ) @
T2SD1-T2SD2 0-6" One tidal excursion below Subase to measure sediment quality | T2SD1-T2SD2 L4 L4 L L4 L4 (] L4
slong river transect. @ @ ()] @) Q) (vi) @)
T3SD1-T3SD4 0-6" Along bulkhead st stormwater outfalls st DRMO, Lower T3SD1-T3SD4 . o! . . ° . . .
fit:::.oe, and Goas Cove to measure any impacts from these @ m ) @ @) @ @ @
T4SD1-T4SD4 0-6" Along pier line at stormwater outfalls from DRMO, Lower T4SD1-T4SD4 ° . ° . . ° .
Subase, and Goss Cove to measure any offshore impacts from
these sites. ) @ @ @ ) @ O]
T5SD1-T58D4 0-6" At Subase to measure sediment quality along river transect. TSSD1-T58D4 L] L L] L] L e .
@ 4 @ 4) ) ) @
| Sediment Totals 16 16 | 16 ] 16 | 16 16 16
Water
65W1 Surface Upgradient sample location. 65W1s L L] L4 ° L4
bottom 6SW1B Q1] @ @) @)
T3SWI-T3SW3 | Surface To measure impacts of stormwater and ground water discharge | T3SW1S-3§ L L4 L L L
bottom from sites. TISWIB-IB ©) © ©) 6) ©6)
T3SW1A-T3SWIB | Surface To measure area of influence/dilution from DRMO outfall. TISWIAS-1BS L] L L] L L
bottom TISWIAB-1BB @W]|@|l > |@ | @
8SWi Surface Downgradient sample location. 8SWi1S L4 L4 L4 L4 L4
bottom 8SWIB QI @ @) @)
2DSW13 Surface To measure impacts at outfall from Area A. 2DSW13S§ L4 L . L .
bottom 2DSWI13B Q1O @) @ @)
| Water Totals 16 16| 14 | 16 | 16
Ecological Sempling
COY1-COYS Water To assess potential uptake and exposure effects of water COY1-COYS Oyster tissue (5) . . . . °
column column contaminants from both surface or ground water plus replicates (5) 0 10 10
discharges. (10) 10 | a0 10 1 1o (10
West side of Sediment | To assess potential exposure effects of water column BV1-BV6 Tissue from ° ° . .
Thames River contaminants on Thames River and to assess whether bivalve species ©) ©® ©) ©
contaminants may enter the food chain via this mechanism. ©)
East side of Thames | Sediment MUI-MU3 Tissue from . L4 . .
River (between mussel species 3) 3) 3) 3)
bulkhead and pier) 3)
1. Sample T3SD1 Totals 19 10 19 19 19 19
1 | | 1 | 1 1 | 1 | | i 1 | 1
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Biological samples will also be collected from the Thames River. These will include a
quantitative benthic survey at the 16 sediment sampling locations to evaluate benthic conditions
in the river and potential impacts of the Subase. Five oyster cages (with replicates) will be
deployed along the shore at the Subase. Chemical analysis of the oysters after 28 days
deployment will provide data to assess biological uptake of water column contaminants. Three
bivalve species resident in the Thames River will also be sampled (three tissue samples per
species) for chemical analysis to evaluate the potential effect of the Subase on body burdens of
these organisms.
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5.0 SAMPLE PRESERVATION AND SHIPPING

All sampling glassware will be pre-cleaned by the analytical laboratory prior to shipment
to Atlantic’s Connecticut office. Preservatives will be added to the pre-cleaned containers prior
to shipment. Sample preservation standards for solid and liquid matrices are outlined in the
laboratory QA/QC plan

Preservation method will be noted on the sample container and reported with the
ated sample number in ling log book

desi

). The chain-of-custody form (Atlantic Procedure No. 1041) will serve
mentation of the preservation condition of all samples prior to shipment to the analytical
laboratory. All samples and appropriate QA/QC samples will be shipped via Federal Express
or courier to the analytical laboratory.
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6.0 RECORD KEEPIN

DOC ATION

The following documents will be utilized for record keeping during field operations:

DOCUMENT

PURPOSE

Fieid Notebook

A designated field notebook will be issued to each
field technician and used during field activities.

Master Sample Log

A laboratory notebook will remain in the site office
to record every sample collected. The field
operations manager will log in all samples and those
sent to the analytical laboratory with waybill number
at the end of each day.

Chain-of-Custody Record

A COC form will document custody of all samples
from field to laboratory.

Waybills

A waybill receipt is obtained at the time of accepted
sample shipment by Federal Express or courier and
will be attached to the Master Sample Log.

Accident Report/Daily First Aid
Report/Employer’s First Report
of Injury/OSHA 200 Forms

These data sheets will document any accident
occurring onsite during field activities. The sheets
are attached to the HASP and located in the site
trailer.

At the conclusion of each field sampling effort, site field logs and the master sample log
will be photocopied and stored in the project file at Atlantic’s Connecticut office.

NSB-NLON FIELD SAMPLING PLAN
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7.0 SCHEDULE

The schedule to begin the field sampling plan will commence upon contract approval by
the Navy. Factors that may result in modifications to the schedule include: availability of
drilling equipment, analytical laboratory turn-around time, and weather conditions. The project
schedule is summarized below in Figure 7-1, which shows the overall operations, sampling, and
report preparation schedules.
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APPENDIX A

ATLANTIC STANDARD OPERATION PROCEDURES



)

,.
»

TECHNICAL PROCEDURES

mb‘;" Atlantic Procedure
1020 Field Procedures for Collection of Surface Soil Sampies
1021 Field Procedures for Collection of Subsurface Soils
1022 Field Procednres for Collection of Surface Water and Sediment Samples for Hazardous Waste
Determination
1023 Field Procedures for Collection of Ground Water Samples for Hazardous Waste Determination
1024 Field Procedures for Collection of TCDD Samples
1030 Field Procedures for Logging Subsurface Conditions During Test Borings and Well Logging
1041 Sampie Chain-of-Custody Procedure
1042 Shipping Procedures for Environmental Field Samples
1051 Operation and Calibration of the HNu Systems Photoionizer Model PI-101
1052 Operation of the Photovac 10S50 Portable Gas Chromatograph
1053 Soil Gas Screening for Volatile Organics
1060 Cleaning Procedure for Sampling Devices Used in Environmental Site Investigations
1070 Well Development Procedures for Smail Diameter Monitoring Wells
1071 Field Procedures for Determination of In Situ Hydraulic Conductivity with Single Well
Hydraulic Tests
1256 A | Gas Chromatography Analysis Using External Standard Calibration
1256B Microscale Extraction
1256C | PCB and Pesticide Analysis by Gas Chromatography
1256D | The Determination of Volatile Organic Compounds in Ambient Air Using Tenax® Adsorption
GTP002 |Operation of the Scitec Map Analyzer Model 310 for Lead in Soil Analyses
Tandard ASTM Standards
D422'  |Standard Practice for Particle-size Analysis of Soils
D854 Standard Test Method for Specific Gravity of Soils
D2216! Standard Met-hod for Determination of Water (Moisture) Content of Soil, Rock, and Soil-
Aggregate Mixtures
D2217" Standar'd P?actice fo.r Wet Preparation of Soil Samples for Particle-Size Analysis and
Determination of Soil Constants
D2974*> | Standard Test Methods for Moisture, Ash, and Organic Matter of Peat Materials
Method U.S. EPA Method (SW 846)
9040 pH Electrometric Measurement (SW 846)
9045! Soil pH (SW 846)




TECHNICAL PROCEDURES

9050 Specific Conductance (SW 846)

90812 Cation Exchange Capacity of Soils (SW-846)

Method U.S. EPA Method (Methods for the Determination of
Number Toxic Organic Compounds in Ambient Air)

Determination of Volatile Organic Compounds in Ambieat Air Using Tenax® Adsorption and

2
TOY | Gas Chromatography/Mass Spectrometry (GC/MS)
Recthod * APHA Standard Methods for Examination of Water and Wastewater

2580 Oxidation - Reduction Potential (Eb)

2340° |Hardness - Total as CaCO,

At the discretion of the project manager, these methods may be performed in a field laboratory or an
offsite laboratory.
2 These methods will be performed in an offsite laboratory.

I -\\



SITE SPECIFIC MODIFICATIONS
TO ATLANTIC FIELD PROCEDURES

QA Procedure

Section Number

Modification/Clarification

1020
1021

1023

6.2 and 6.4
6.2 and 6.3
6.2 and 6.4
6.2 and 6.3

Sample volume, container and preservatives should be as specified in
Table 6.1 of the Laboratory Quality Assurance Plan. CME or Waterloo
samples may be used in lieu of split-spoons for collection of soils.
Samples will not be composited unless necessary to obtain sufficient
sample volume to allow chemical analyses specified.

1022

6.41

The samples will be immediately preserved after filtration.

6.2.2 and 6.4.2

All sediment samples will be collected with a core sampler provided
with a core catcher. Sample depth will be as indicated in the Field
Sampling Plan.

1023

6.2 and 6.4

Samples to be analyzed for dissolved metals should be field filtered with
a 0.45 micron filter prior to the addition of sample preservatives.

1023

6.3

Well purging will be considered complete when three consecutive
measurements differ by less than five percent for pH, conductivity, and
temperature, and a minimum of three weil volumes have been purged.
Purging rates will not exceed those used for well development. Samples
for VOA analysis will only be collected with a Teflon® or stainless steel
bailer.

1042

6.0

Sample packaging, marking, labeling, and shipment shall comply with
Department of Transportation Hazardous Materials Regulations
(49CFR).

1053

5.1

Soil gas surveys will not be conducted after rainfall events when the
ground appears to be saturated.

1060

6.2 and 6.3

The decontamination procedure for sampling equipment shall be as
presented below:

1. scrub with a brush in Alconox detergent

2. rinse in clean tap water

3. 10% nitric acid rinse or, for carbon steel, 1% (only for metals
analysis)

distilled/deionized water rinse (only for metals analysis)

rinse with methanol

rinse with hexane

rinse with distilled water

. allow to air dry

The decontamination procedure for heavy equipment shall be as
presented below:

1. scrub with a brush

2. steam clean

LR

1070

6.0

For this project the air development method and the jetting development
method will not be used.

Well development will proceed until turbidity is less than 50 NTU, or
for the greater between a maximum of four hours or seven well
volumes.

Pumping rates will be measured and recorded during well development.

1070

6.1 and 6.2

A minimum of two weeks must elapse between well development and
the commencement of ground water sampling.

At a minimum, 3 to 5 well volumes, plus the volume of water lost to the
formation during drilling must be removed.




ATLANTIC PROCEDURE NO. 1020

FIELD PROCEDURES FOR COLLECTION OF
SURFACE SOIL SAMPLES

Prepared By: A 7 f/u_/zv_eaaa_/_a_
JOHN A, RIPP_ 7( TITL
Reviewed By: &WWMA%
EDMUND J/joRKE, P.E. TITLE

Approved By:‘_%u.ﬁ%zﬁ__ ' 5o
PAUL BURGESS/P.E. TLE

REVISIONS _
NO.  DATE PREPAREDBY REVIEWEDBY APPROVEDBY

ATLANTIC ENVIRONMENTAL SERVICES, INC.
COLCHESTER, CONNECTICUT




Procedure No. 1020
Revision No. 1

Date ! 1, 1989

s.o

6.0

Page 1 of 7
TAELE OF CONTENTS

BAGE
SQOPE . ¢« ¢« ¢ s o & o . . 2
RESPONSIBITIITY . . . . . . 2
SUPPORTING PROCEDURES . o . 2
REQUIRED FORMS . . . . . . 2
PROCEDURE . o o o & . . . 3

L I



Procedure No. 1020
Revision No. 1
Date April 21, 1989
Page 2 of

ON 1.0:

To insure a standard procedure for collection of surface soil
samples for the identification of chemical parameters.

ON 2.0: SCO
The following procedure describes the logistics, chain-of-events,
collection techniques and documentation requirements for collecting
surface soil samples designated for chemical analysis.

ON 3.0:
Project Manager - First
Field Chemist, Geologist or Engineer - Secornd
SECTION 4.0: SUPPORTING PROCEIURES

Atlantic Procecure No. 1041  Sample Chain-of-Custody Procedure

SECTTON 5.0: REQUIRED FORMS
Field Notebook No. 351, published by J.L. Darling Corp., Tacama,

Washington



Procechare No. 1020
Revision No. 1

SECTICN 6.0: PROCEDURE
6.1 Selecticn of Sampling Iocatiens
The selection of sampling locations in amd around a project site
willbebasedmareviewofe)dstingsitedata,thesitetopogn;hyard
surface features, results of preliminary site surveys using portable
gecphysical and air monitoring equipment and the initial estimates as to
ﬂieextartofaxﬂmigratimpaﬂmaysofthewasteprsmt. At the start
ofﬂaehmtigatim,ammberofsufacescilsanplesamusually
allocated. Only after initial field recormaissance are the final
locations selected. At a minimm, the following should be included as
sampling points:
o Upgzadientscilsurfacastodetemj:nbad(gmmdlevels.
© Soil surfaces within the immediate area of cortamination.
© Downgradient soil surfaces to determine any spread of
cantamination resulting from storm water nmoff.
Sampling locations may be selected in the following areas at the site:
© Areas where chemicals may have been stored, handled or
disposed.

o Areaswheremtcrvehicl&shaulingdmicalsmayhave
traveled on the site.

o Areas where water may have ponded during storm events.

a

1

L}
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6.2 Equipment List

The following is to be cansidered a minimm listing of required
field equipment for collecting soil samples. Other tools required for
accessing soils beneath paved area, etc. should be included when
necessary.

o Boots, latex gloves, chemical resistant gloves, appropriate
level of protection.

O Sample container - 1 each 1 liter glass jar with a teflon
lined cap.

o Teflon coated or stainless steel sample spoons.

© Wooden stakes and spray paint (highly visible)

o Field notebook

© Sample bottle labels

o Chain-of-custody forms
6.3 Oxrder of Samples

Surface soil samples should be taken in all locations prior to all
other site sampling events. This is to prevent the possibility of
cross—contamination between sampling points by site persomnel or equipment
(backhoe, drill rigs, equipment vehicles, etc. . . ). For consistency
with other sampling programs, the upgradient samples should be collected

first.
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6.4 Iocatjon and Collection of Samples
Surface soils, depending upon the contaminants of interest, can be

either individual or composite samples. Composites represent samples
taken from a rumber of individual locations which are equally blended to
form a sample representing a larger area. Certain state agencies are
discouraging the use of camposite samples when looking for aramatic
volatile and halogenated volatile organic campourds because of dilution
and the difficulty of forming a "true" camposite. Therefore prior to
sampling, the use of camposites should be checked with the agency which
will have final approval of actions regarding a site in which surface soil
samples are used in developing certain actions regarding clean up.

If statistical techniques are to be employed in collecting surface
soil samples using a randam grid, the procedure provided in Chapter 5 of
Methods of Soil Analysis, Part I by C.A. Black et al, American Society of
Agronamy, Academic Press, N.Y. 1965 and Section I of EPA-SW 846 Test
Methods for Evaluating Solid Waste. FPhysical Chemical/Methods are
suggested protocols.

Orce the general locations have been chosen, sampling can begin.
Normally a sample representing the top 3 to 6 inches of soil is taken.
Samples are collected using a dedicated, precleaned stainless steel or
Teflon spoon and immediately stored in the glass jar. Organic debris (ie.

-
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leaves, twigs, bark) along with large pieces of gravel should be avoided.
The sample should be representative of the area soil; it is best
represented by the finer grains of the topsoil. The jars must be filled
campletely so as to avoid creating a head space where volatiles may
escape. After each jar is filled the threads should be wiped clean so
thatthecapcanbemreadedmwithmtcreatinganairgap.

Iatex or rubber gloves should be worn to protect the sampling
person and to avoid cross contamination through handling.

Allfilledjarsmstbelabelledﬁthﬂaefollowizgasaminimm:

0 project mmber

0 sampling time and date

© sample mmber

o analysis

0 collector's initials

The sample chain-of-custody form is then immediately filled cut and
kept with the sample. The sample is then stored in a refrigerated
cantainer until delivery to the analytical lab.

The location, depth of sample, sample type, time of sample, amd
other associated data (ie. organic vapor readings, color of the ground,
odors, texture, etc.) will be documented in the field notebook when the
sample is taken. If sampling is performed under a paved area or in fill,
a description of these unique areas will also be included.
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6.5 Sample Verification
After each sample of soil is taken, an indicator should be used to

mark the location in the event it will be surveyed at a later time. Once
all the surface soil samples are collected, the sample mmbers and
locaticmsshmldbemviavedbeforeleavimthesiteorpmgmssingto
other tasks in a program. All used sampling devices will be kept
together, separate from clean tools, so that they can be cleaned according
to appropriate decontamination and cleaning procedure. In no event will a
used sampling device be used for two or more samples without full cleaning
between samples.
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SECTION 1.0: PURPOSE

To insure a standard procedure for collection of subsurface soil
samples during site contamination studies for the determination of
chemical parameters.

SECTION 2.0: SCOPE

The following procedure describes the method, materials and
documentation requirements for collection of subsurface soils from test
pits and split spoon samplers for eventual analysis by a chemical
laboratory.

SECTION 3.0: RESPONSIBITITY
Project Manager - First

Field Operations Manager - Second |
Field Staff - Third

SECTICON 4.0: SUPPORTING PROCEDURES

Atlantic Procedure No. 1041 Sample Chain-of-Custody Procedure
SECTION 5.0: REQUIRFD FORMS

Field Notebook No. 351, published by J.L. Darling Corp., Tacama,

Washington
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6.0:
6.1 Introduction

During a site investigation where test pits, exploratory borings,
monitoring wells, test trenches and cother forms of excavation are
performed it is often plammed that soils or buried waste materials are to
be collected. For most drilling operations split spoon samples are used
to collect discrete samples from known depths using samplers ranging in
length from 2 feet to 5 feet. Usually not all samples from these split
spoons are designated for analysis, therefore the containerization and
handling of samples from split spoons may be different depending on their
ultimate purpose.

Samples from test pits amd test trenches may also be collected for
chemical analysis. These samples can only be taken using a remote sampler
fram the side walls of each pit. Samples taken from the bucket of the
backhoe are harder to identify especially regarding their actual vertical
position beneath the ground surface.

'Ihefollcwin;istobeusedaéageneralguideincollecting
samples from either test pits or split spoons.
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6.2 Split Spoon Sampling
After logging a split spoon sample following Atlantic Procedure No.
1030 the sample is then identified for either analysis by a laboratory or
storage until further decisions are made. If the sample is to be stored,
a clean glass jar, preferably new cne liter size, will be used to store
the sample. In many cases the driller will provide these to the field
team. However in no case shall used or dirty soils jars be used to hold
samples. If the driller does not have the proper jars, new clean "Mascn
type" jars may be used. A label must be affixed to these storage jars
identifying the boring mmber, sample depth, date of sample and project
number on it for future reference. If soil samples are to be sent for
analysis then anly properly cleaned or laboratory supplied sample
containers are to be used.
Ihecollectormsttakethefollowingstepswhenpreparirx;the
samples:
1. Always follow designated safety precautions in terms of level
of protection. At a minimm samples must always be handled
using latex or chemical resistant gloves. This protects the

collector and prevents cross-contamination between samples.
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Donctusethetcponetotwoind:sofrecweredsanpleinﬂm
Split spoon. This usually consists of washings and cave-in |
soils from higher in the boring that fell imto the bottam of the
augers.

Use a properly cleaned stainless steel spoon (tablespoon size)
to remove the soils from the split spoon.

When possible, try to fill each sample container so that no air
space is allowed. 'miswillprevem:volatilafrmescaping.
Ifammberofcmmainexsaretobeusedthmevenlydivide
the sample between comtainers.

Avoid getting soils on the threads of the soils containers.
Use a clean paper towel to wipe off the threads to insure a
good seal.

Fill out the sample labels ocn each jar including the following:

=~ sample mmber

- sample depth

~ date and time of sample

- analysis

- preservation

- initials of the sample collector
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7. Fill in the chain-of-custody form (Atlantic Form No. 1041) for
each sample. If a confining layer is to be sampled to determine
whether contamination fram a shallower zone is migrating down,
care should be exercised in collecting these samples. In many
instances ground water will fill the auger and the split spoon
will travel through the water befcre being pushed into a deeper
zone, there is no guarantee that soils in the split spoon
haven't been contaminated with standing water in the awger. To
insure a "pure" sample, the drilling procedure may have to be
modified to seal off the upper zane from the lower zane using
casing and washing the interior of the casing clean. These

operations must be detailed in the site sampling plan.

After each spilt spoon sample is collected Atlantic personnel will
maintain custody and keep it refrigerated (when necessary) until shipment
to the laboratory. The stainless steel sampling spoon is then
decontaminated in accordance with Aﬁlantic Procedure No. 1060 before the
next sample is taken.

6.3 Sampling Soils from Test Pits

As mentioned before, soils designated for analysis must be
collected directly from the side walls of the test pits. A remote sampler
is basically a stainless steel scoop that can swivel so that it can be
pushed against the side wall and hold soils in a trap at its base. The




Procedure No. 1021
Revision No.

Date _____July 1, 1986
Page 7 of 7

scocpisattadaedtoalightweighttelescopirgalmimmrcdwhiduylill
have a maximm 10 foot reach.

The depth of sample must be noted in the field notebock. The
sample is then handled the same as the split spoon samples following the
same safety precautions. After the sample is taken, the remote sampling
tool will be decontaminated before cbtaining the next sample.
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1.0 FURFOSE
To insure a standard procedure for collection of surface water

(streams, ponds, lakes, impoundments) and sediments for the identification
of chemical camposition.

2.0 SCOPE

The following procedure describes the logistics, chain-of-events,
collection techniques and documentation requirements for collecting
surface water and sediment samples designated for chemical analysis.

3.0 RESPONSIBILITY
Project Manager - First
Field Supervisor - Second
Field Sampling Technicians - Third

4.0 SUPPORTING FROCEIURES
Atlantic Procedure No. 1060 Decontamination Procedure for Sampling

Devices

Atlantic Procedure No. 1041 Sample Chain-of—Custody Procedure.

5.0 REQUIRED FORMS
Field Notebook No. 351, published by J.L. Darling Corp.,

Tacama, Washington
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6.0 PROCEDURE
6.1 Selection of Sampling Iocations

The selection of sampling locations in and around an project site
will be based an a review of existing site data, the site topography and
surface featires, results of preliminary site surveys using portable
geophysical and air monitoring equipment and the initial estimates as to
the extent of the waste. At the start of the investigation, a mmber of
surface water and sediment samples are usually allocated. Only after
initial field recomnaissance are the final locations selected. At a
minimm the following should be included as sampling points.

o Upstream and upgradient of the waste site to determine

background levels of pollutants.

© In leachate, runoff or intermittent flow paths passing through
or from the site.

© In downgradient streams, swales, runoff chamnels or sewers
draining the site to determine limits of surficial deposition.

6.2 Equipment List

The following lists are examples of equipment to be used for
sampling. Site specific checklists of equirment should be designed based
on the characteristics of each sample and location.

-
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6.2.1 Surface Water Sampling

© Boots, latex gloves, chemical resistant gloves, appropriate

6.2.2

o

o

level of protecticn.
Sample containers (depending on sample requirements of the
analytical laboratory) may include for each locatien:
-4eachlliterglassjarswithteflonlined<zps.
- 8 each 40 ml. glass vials with teflon lined septas.
= 1 each 500 ml. plastic cantainers for metals analysis.
= 1 each 500 ml. plastic containers for mercury analysis.
Wooden stakes and spray paint.
Stainless steel Kemmerer bottle, Van Dorn bottle or sterile
glass samplers (if required)
Remote samplers
Field Notebook
Sample bottle labels
Chain-of-custody forms

Sediment Sampling

(o]

Boots, latex gloves, chemical resistant gloves, appropriate
level of protection.
Dedicated stainless steel spoons (tablespoon size)
Dedicated teflon spocns (if required)
Sample cantainers for each sample

= 1 each 1 liter glass jars with teflon lined caps
Wooden stakes and spray paint.
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© Field Noteboock

o Sample bottle labels

o Chain-of-custody forms
6.3 Omder of Samples

If both stream sediment and water samples are to be collected
conarrently, the water samples should be taken first in order to avoid
introducing pollutants in the water column from sediment collection
activities.

In flowing streams or runoff chamnels samples should be collected
fram the furthest downstream point first. The remaining samples will be
6.4 Sample Collection
6.4.1 Surface Water Samples

Surface water samples are collected in a marmer to be
representative of the water column from which the samples are taken. A
two man team is required for the collection as a safety precaution. The
person collecting the samples in most cases will have entered the water
body. For flowing streams this will necessitate the donning of boots or
waders and wearing latex immer gloves and chemical resistant outer
gloves. All samples in flowing water bodies will be taken facing
upstream. Samples taken from small lakes or pords should be taken from a
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small boat using a Kemmerer or teflon lined Van Dorn bottle. Samples
taken fram standing puddles, pools, drainage ditches should be taken
without disturbing the sediments. This may be accamplished by the use of
a remcte sampler, e.g. a sample bottle held on aleng pole with a gimballed
yoke.
For pre-preserved sample containers the following procedure will be
followed:
o Prior to collecting any water samples place a waterproof sample
label aon each container which specifies the following:
Sample mmber
Date
Time
Analysis
Preservative
Project mumber :
Initials of the collector
Fill in the information with a waterproof ink pen. This will
prevent difficulty in filling out the labels cn a wet jar after
it is filled.
© Face upstream, wearing gloves, take a 1 liter glass container
with no preservative and submerge it closed to mid-depth.
© Open the jar with the mouth facing upstream; fill it and; close
it while submerged.
o Take the filled jar and use it to fill the 40 ml. vials making

sure no air is trapped in the vials.
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Repeat steps 1 and 2 with the same container and fill those
cantainers having preservative avoiding any overflow since this
will dilute the preservative.
Repeat steps 1 and 2 with the same comtainer and £ill the
remaining sample containers. The last container filled, will
be the original container used to f£ill the other jars.
If dissolved metals analysis are required, an extra bottle (no
preservative) will be filled and the metals container (pre-
preserved with nitric acid) will remain empty. Only after the
water sample is field filtered will it be poured into the pre-
preserved metals container.
Place all sample containers into a sample shipping container,
cool with ice packs and fill in the chain-of~custody form.
Detail in the field notebock the following:

- sample identification rmmber

- location of the sample (sketch of the sample point)

-timearﬁdatesampléwastaken

= persamnel performing the task

- Visual or sensory description of the sample

(color, odor, turbidity, etc.)

- weather conditions during sampling

- runoff corditions

- other pertinent dbservations
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© Place a wooden stake at the edge of the stream or near the
sample point with sample mumber on it. The stake may be
located by survey for inclusion on a site map.

Note:

o It is understood that all sample cantainers and collection devices
will be cleaned prior to field use following the appropriate
cleaning procedures depending on the type of analysis to be performed.

o If sampling devices are to be dedicated to a particular sample
location, they will be placed in a plastic bag after its use and

marked or tagged "DEDICATED TO FRQJECT NO. SAMPLE IOCATION NO.

6.4.2 Sediment Samples
Stream sediment samples are collected in a mammer to be
representative of deposits of sediment carried off of a site. Again the
use of protective boots, and gloves will be necessary. All priority
pollutant and organic analysis of sediments can be performed on a 1 liter
sample. The following procedure will be followed:
o Select a sample location that is representative of sediment
depositional areas. This might mean a sandbar in the middle of
a stream, the inside corner of a stream bed in a meander, or

a deep pool where water velocities are reduced.
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© Place a waterproof sample label on the glass comtainer which

specifies the following:

Sample mmber
Date
Time
Preservative
Project mmber
Initials of the collectar
Fil11 in the information with a waterproof ink pen prior to
collecting the sample.
Useeitherapre-cleaneddedicatedstainlsssteelspomor
teflon coated spocn, that will fit inside the sample jar, to
collect a sample.
All samples should be taken within the top 3 inches of the
stream bed. Remove any vegetation debris (leaves, roots, bark)
alongwimanylazgestormfrmthesamplesothatmlythe
finer soil material is collected.
Fill out the chain-of-custody form and place the sediment
sample into the shipping container. Cool as required.
Detail in the field notebock the following:
- sample identification mmber
- location of the sample (sketch of the sample point)
- time and date sample was taken

= persannel performing the task
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- visual or sensory description of the sample

- brief sediment descriptions (color, texture, appearance)
weather conditions during sampling

ruff or flow canditions

- other pertinent cbservations
o Place a wooden stake at the edge of the stream or near the
sample point with the sample mmber on it. This stake will be
located by survey for inclusing on a site map.
6.4.3 General Site Rules
Surface water and sediment samples, depending on the particular
site, can be collected fram a variety of locations. Instead of having a
procecure for each type of location, the following general rules should be
used for any site.
© The sample must be representative of the water body or
sediments deposited in an area.
o Avoidance of cross contamination between sampling points
can be accamplished by the use of dedicated sampling devices.
© Care must be taken to not disturb the sample location
carditions or chemistry, e.g. facirgy upstream in a river,
collecting sediments from areas not stepped on by the
collectors.
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© In lakes or pards, samples of the water columm, at a minimm,
willbeacmpositeofsurface,mid—depﬂnardbottm(lfoot
above floor) samples. Sediments need only be sampled by grab
method.

© Only pre-cleaned sampling devices and sample containers are to
be used.

© Proper field documentation and chain-of-custody procedures must
be followed.
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SECTION 1.0: PURPOSE
To insure a standard procedure for collecticn of ground water
samples for the identification of chemical constituents.

SECTION 2.0: SOOFE

The following procedure describes the logistics, chain of events,
collection techniques and documentation requirements for collecting grournd
water samples designated for chemical analysis.

SECTION 3.0: RESPONSIBIIITY

Project Manager - First
Field Supervisor - Secand
Field Sampling Technicians - Third

SECTION 4.0: SUPPORTING PROCEDURES

Atlantic Procedure No. 1041 Sample Chain-of=Custody Procedure.
SECTION 5.0: RECUTRED FORMS

Field Noteboock No. 351 published by J.L. Darling Corp., Tacama, Washington



Procechare No. 1023

Revision No. 1
Date 21 1989
Page of

SECTION 6.0: PROCEDURE
6.1 Selection of Sampling lLocaticns

Grourd water sampling locations in and around a project site are
typically obtained from existing damestic, production and monitoring
wells, and newly installed ground water monitoring wells which were part
of the site hydro-geological investigation. The location of new ground
water monitoring wells will be based upon the review of existing site
hydrogeological data, the results of preliminary site surveys, and the
initial estimates of the extent of the waste. The ground water sampling
locations will be chosen by the project manager. At a minimm cne

upgradient and three downgradient water samples from the uppermost aquifer

will be taken.
6.2 Equipment List

The following is to be considered a quide for groundwater sampling
preparation.

1. late::glm, andanyctherpezsmalsafetyequlpmnt
specified in the site health and safety plan.

2. Sample containers (deperding on sample requirements of the
analytical laboratory) may include for each location:

4 each 1 liter glass jars with Teflon lined caps

8 each 40 ml. glass vials with Teflon lined septas

1l each 500 ml. plastic containers for metals analysis
1 each 500 ml. plastic containers for meraury analysis

|

.‘ 0
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3. Device to measure water levels in wells to within .0l feet.
Typically a cloth tape with a "plopper" or an electronic water
level indicator is used.

4. Field Notebook No. 351

5. Sample bottle labels

6. Chain-of-custody forms

7. A large volume bailer or pump to evacuate the wells.

8. Dedicated Teflon bailer with stainless steel cable, or a
peristaltic pump with dedicated Teflon tubing.

6.3 Sample Collectian
Priortotheextractionofanygrmmdwater,thedepthtowater
shall be measured to the nearest .0l feet. A cloth tape with a "plopper",
or an electronic water sensing device (i.e. Slope Indicator Water Mark)
shall be used for this purpose. The device used must be clean to avoid
contamination of the well. The depth to water is typically measured from
a reference point established on the top of the well casing. This value
is recorded in the field notebook along with the length of casing stick-up
‘above the grourd surface. If both an inner and cuter casing are present,

the ane used as the measurement reference point shall be identified
(normally the inner), and any distance between the two, measured and
recorded. If the depth of the well is unknown the bottom shall be sounded
and the depth recorded.
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Ground water samples are to be collected in a mamner to be
representative of the formation fram which the samples were taken. To
insure against sampling stagnant water in a well, a minimm of four well
volumes must be evacuated from the well prior to sampling. In the case of
mnitoringwellsthatwillnotyieldwateratarateadequatetobe
effectively flushed, cne of the two following procedures must be
followed. The first procedure includes purging water to the top of the
screenedhtezvalatamfficiaﬁlyslowratetoptaventﬂmeaq:osmof
the gravel pack or formation to atmospheric conditions. The sample is
then taken at a rate that would not cause rapid drawdown. The second
procedure would be to pump the well dry and allowed it to recover. The
samples should be collected as soon as a volume of water sufficient for
the intended analytical scheme reenters the well. Exposure of water
enteringthewellforperiodslongerthan2to3hansmayrerﬂersanpl$
msuitablearﬂunreprserrtativeofwaterthajnedwiﬂaintheaquifer
system. In these cases, it may be desirable to collect small volumes of
water over a period of time, each time pumping the well dry and allowing
it to recover. Whenever full recovery exceeds 3 hours, samples should be
collected in order of their volatility as soon as sufficient volume is
available for a sample for each analytical parameter or campatible set of
parameters. Parameters that are not pH-sensitive or subject to loss
through volatilization should be collected last.
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Evacuation is accamplished by bailing with a large volume (1.5
liter) bailer, or by pumping. Whichever method is used, it must be
assured that any materials (hose, bailer, tubing, pumps, rope, etc.)
entering the well must be clean. If the same device is being used to
evacuate a mmber of wells, the device must be cleaned with the
appropriate cleaners between each well to prevent cross-conmtamination.

For pre-preserved sample comtainers the following procedure will be
followed:

1. Prior to collecting any water samples, place a waterproof sample

label on each container which specifies the following:

Sample Number

Date

Time

Preservative

Project Number

Initials of the Collectar
Fill in the information with a waterproof ink pen. This will
prevent difficulty in £illing out labels on a wet jar after it
is filled.

2. Extract the grourd water sample using either a dedicated Teflon

bailer or a peristaltic pump with dedicated Teflon tubing.
Iatex gloves shall be worn during this procedure.
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When using the peristaltic pump or bailer first f£ill

the 40 ml. vials making sure no air is trapped in the vials.

This sample is normally taken for volatile analysis and

therefore should be sampled prior to further disturbance of

water in the well.

Fill all the remaining jars directly from the pump discharge

or bailer. With the containers containing preservative, avoid

overflow since this will dilute the preservative.

If dissolved metals analysis are required an extra bottle

(no preservative) will be filled and the metals container

(pre-preserved with nitric acid) will remain empty. Only after

the water sample is field filtered will it be poured into the

pre-preserved metals cantainer. This will constitute a sample

for dissolved metals.

Place all sample containers into a sample shipping container,

cool with ice packs and £ill out the chain-of-custody form.

Detail in the field notebook the following:

- sample identification rumber

= location of the sample

- time ard date of sampling

= persamel performing task

- depth to water table, reference mark, casing(s) stick-up,
arnd horizontal distance between immer and outer casing

- Amount evacuated from well and device used for evacuation
- Visual or sensory description of the sample (color, odoer,
turbidity, etc.)

- Weather canditions both present and previocus to sampling
= Other pertinent cbhservations



Note:

devicswillbecleanedpriortofieldusefollowingthe
appropriate cleaning procedures.
Ifsanpljngdevicesamtobededicatedtoapartimlarsamle
location, they will be placed in a plastic bag after its use
and marked or tagged

"DEDICATED TO FROJECT NO.

SAMPLE IOCATION No.
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SECTION 1.0: PURFOSE
To insure the proper blending of scil samples for TCDD analysis. Proper
blerding assures that the laboratory results will be representative of the whole

scil sample.

SECTION 2.0: SCOPE

The following procedure describes the collecticn of samples for TCDD
(dioxin) analysis. TCDD is usually sampled as a contaminant in soil or sediment.
Because it binds tightly with soil particles, it is often faurd in near-surface
soils. The USEPA "A Camperdium of Superfund Field Operaticns Methods"[1], dated
December 1987, indicates that TCID contamination might be fourd at greater depths
if the contaminated material was used as fill or consists of transported
sediments.

Atlantic persormel should be aware that the procedures for use in sampling
TCDD are often revised by the USEPA. If there is any question, the USEFA
Regional Sample Comtrol Center should be contacted about any new sampling
procedures.,

SECTION 3.0: RESTONSIBIIITY
Project Manager - First
Field Operations Manager - Second

Field staff - Third
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SECTION 4.0: SUPFORTING PROCEILRES

Atlantic Procedure No. 1520 Field Proceshcres for Collection of Surface Soil
Samples

Atlantic Procedure No. 1041 Sample Chain-Of-Custody Procedure

5.0:
Fleld Notebock No. 351, published by J.L. Darling Corp., Tacama, Washington
(or equivalent)

As noted above, TCDD is usually sampled as a contaminant in near-surface
soils or sediments. Sampling for TCDD in soils is similar to sampling for
surface soil samples except that a thorough blending of the sample is of greater
importance and that the sampling equirment must be rigorously cleaned. Because
the "action levels" associated with TCDD contamination are very low, the Field
OperatimMarngershmldcmsiderusﬁgsanplﬁgeqdpmmtthatMsbemdeaned
in a contract laboratory using CIP procedures. The sampling tools should not be
usedagainmtilﬂwyhavebewdw&tmnimtedhacm&actlabontory'usi:gap
procedures.

The following procedure requires the use of a cne quart stainless steel
blerder cup. The blerder cup should not be filled mare than 3/4 full. No gravel
or stones should be placed into the cup and large clumps of soil should be broken

4
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up as much as possible. The blending cup is then brought back to the blending
station where the blender is placed on a plastic sample drop sheet. The blending
procecure is as follows: |

* Pulse blender five times.

* Invert blender cup several times and shake.

* Repeat this procecure six times for a total of 30 pulses.

* Allow the blender to sit for two to five mimrtes to allow all dust to
settle. The blended sample is then dispersed into an amber jar that
has been placed in a plastic bag or "baggie" with a rubber bard
cluan# at the neck to reduce the possibility of contamiration
autside of the sample jar.

The sample is removed frum the blender cup by using scoopulas. The baggie and
rubber band are remcved and properly disposed. The sample jar may be spray
rinsed with 1,1,1~trichlorcethane to further reduce the possibility of
contaminaticn. The jar is rebagged in a clean baggie, tagged, and processed for
shipping. Any material remaining in the blender cup should be properly disposed.

The blerder is cleansed by £illing it (1/4 to 1/2 full) with soapy water,

agitate (blend) it for 30 seconds, and, if necessary, scrubbed with a brush. The
cup is then rinsed with distilled water, alcohol, and 1,1, l-trichloroethane and
allowed to drip dry.

Field persamel should note that the samples should be kept away from light

ard that field samples are not to be campositad.
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In the event a stainless steel blerder is not available for use in the
field, an undisturbed soil sample should be collected ard sent to a contract
laboratory for hamogenization. The Field Operations Manager should make a
special note to the laboratory that the sample requires hamogenization in
accordance with CIP protocol.

SECTION 7.0 REFERENCES

[1] United States Envirommental Protection Agency, A Campendium of Superfurd
Field Operations Methods, OSWER Directive 9355.0-14, Washington, D.C.,
December, 1987.
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SECTION 1.0: PURPOSE
To insure a standard procedure for the documentation of sub-surface
corditions encountered during test borings and well drilling.

ON 2.0: SOO
The following procedure details a method for recording sub-surface
canditiaons in test borings and well drill holes during site comtamination,
hydrogeclogical, and geotechnical investigations. An optional procedure
for photographing samples is included.

SECTION 3.0: RESPONSIBILITY
Project Manager - First
Supervising Field Geologist/Engineer - Second

SECTION 4.0: SUPPORTING PROCEDURES

ASTM Designation D 1586 - Standard method for Penetratlm Test and
Split-Barrel Sampling of Soils.

ASTM Designaticn D 2488 - Standard practice for Description and
Identification of Soils (Visual-Mamual Procedure)

SECTION 5.0: RECUIRED FORMS
Field Notebook No. 351 (published by J.L. Darling Corp., Tacama, Wash.)

Atlantic Boring log Form
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SECTION 6.0: PROCFTURE
6.1 PEredrilling Recquirements

When canducting borings at any location, local or on-site buried
utilities must be cleared through the appropriate engineering departments
of each utility serving the area. At least a 48 hour notification shall
be made to the utilities prior to drilling. The ticket mmber or call
mmber given by the utility mist be logged in the field notebock. This
will protect the drilling supervisor from any liability associated with
damaging a public utility. |

The supervising geologist/engineer shall record the name of the
drilling firm and the names of the driller and his assistant. The date,
project location, project mmber, and weather canditions shall also be
recorded.

An accurate time log of drilling activities shall be kept. This
log shall be kept in the field notebock and shall include, at least the
following:

o Time driller and rig on-site
o Time drilling begins

© Any delays in the drilling activities, and the cause of such
delays.

o Time drillers leave the site.
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6.2 Test Borings and Well Drilling Subsurface Sampling Methods

Test borings and monitoring well drilling can be conducted by a
variety of drilling methods. The drilling method is not as critical to
the documentation of the subsurface conditions as the soil and rock
sampling techniques. However, the drilling method and type of drill rig
shall be documented. ,

Where details of subsurface conditions are necessary, soil sampling
shall be conducted using a split spoon penetration sampler driven with a
140 pound hammer at a height of 30 inches. The standard method of soil
sanplingasdescribedinASMDasignationDlsseshallbeusedasaguide.

The supervising geologist/engineer shall record, at a minimm, the
weight of the hammer, the length of the split spoon sampler, and the
number of hammer blows on the spoon per 6 inches of penetration. Upon
removal of the sampler the earth materials shall be logged in accordance
with Section 6.3 of this document.

Rock sampling will be conducted using a double barrel core
sampler. The supervising geologist/engineer shall record the length of
ﬂlecorebanel,thediameterofthebanel,therateofpenetratioh,arﬁ
the down pressure torgue and rotation of the sampler.
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6.3 Logging of Unconsolidated Deposits

Vertical measurements in a boring shall be made from the original
graurd surface. Split spoon samples are typically taken in 2-foot
intervals, or at changes in lithology through unconsolidated materials.
maintain commmication with the driller (Re: down pressures, drilling
rates, resistance, etc.) to determine where changes in lithology occur.

During the sampling, the hammer blows per 6 inches of sampler
penetration, and the depth at which the sample was taken shall be
recorded. Blow counts over 50 per 6 inches of penetration shall
canstitute sampler refusal. Upon extraction of the sampler moisture
conditions on the drill rods shall be noted. Upon opening the sampler the
percent recovery shall be recorded as the lergth of sample retained over
the length of sampler penetration. Changes in lithology, color, or
moisture conditicns in the spoon are measured and recorded prior to
emptying the spoon. If the sample is to be retained, a sample mmber is
assigned and recorded in the field log and on the sample container. The
sample container will also include the project name, boring rumber,
location, depth, date, and person collecting the sample.

1
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The supervising geologist/eng:i.negr will log the soil sample in the
field notebock. The soil description shall include, at a minimm, the
following information:

o Color
0 Mineral or rock cantent

o Grain size, inorderfrunmostpredcm';nanttoleastpmdminate
using the proportions:

- Trace = 0 to 10%
- Little = 10 to 20%
- Same = 20 to 35%
- Ard = 35 to 50%

o Density, descriptions based upon blow counts as follows:
- Cohesionless Soils (primarily sand and gravel)

0 = 10 blows = ILoose

10 - 30 blows = Medium Ccmpact
30 - 50 blows = Dense

50 plus blows = Very Dense

- Cchesive Soils (primarily silt and clay)

2 blows = Very soft

4 blows = Soft

8 blows = Medium

15 blows = Stiff

15 - 30 blows - Very stiff
30 plus blows = Hard

o0& NO
LI I I |

o Moisture Content
o0 Structure

o Other (mottling, odor, instrument readings, etc.)
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A sample soil log is shown in Figure 6-1. ,

When the technical specifications of a soil sampling program 1
require soil descriptions to conform to the "Unified Soils Classification® -
the soils shall also be classified according to ASTM Standar