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SQB Sediment Quality Benchmarks ]
SQcC Sediment Quality Criteria :
SSL Soil Screening Level |
SSO Site Safety Officer |
SSSL Surface Soil Screening Leve!
SvVOC Semivolatile Organic Compound .
SWMU Solid Waste Managemént Unit %
SWSL Surface Water Screening Level i
TBC To Be Considered ‘
TIC Tentatively ldentified Compound }
TOC Total Organic Carbon '
TOM ‘ Task Order Manager |
TRV Terrestrial Reference Value _

TSD Treatment, Storage and-Disposal (Facility)
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1.0 INTRODUCTION

This Work Plan has been prepared for Solid Waste Management Unit (SWMU) 2 — Dye Burial Grounds at
the Naval Surface Warfare Center (NSWC) Crane located in Crane, Indiana, in support of the completion

of

+ A Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI)
« A Baseline Human Health Risk Assessment

e A Screening-Level Ecological Risk Assessment

e A Corrective Measures Study (CMS).

This Work Plan was prepared by Tetra Tech NUS, Inc. (TtNUS)' on behalf of the U.S. Navy Southern
Division Naval Facilities Engineering Command (SOUTHDIV) and NSWC Crane. The work was -
performed in response to Contract Task Order (CTO) Number 0010 -under Comprehensive Long-Term
Environmental Action Navy (CLEAN) Contract Number N62467-94-D-0888.

In 1981 the Navy initiated the Navy Assessment and Control of Installation Pollutants (NACIP) Program.
This program included an investigation of designated sites at the facility. These_investigations were
known as the Initial Assessment Study (IAS). The Naval Energy and Environmental Support Agency
(NEESA) completed the IAS in 1983 with assistance from the Ordnance Environmental Support Agency
and the U.S. Army Corps of Engineers (U.S. ACE) Waterways Experiment Station (WES). The intent of
the IAS was to identify and assess sites posing a potential threat to human health and the environment
from past hazardous materials operations. Based on the conclusions of the IAS, it was determined that
SWMU 2 did not represent an immediate threat to human health and the environment. However, it was

recommended that further study be conducted at this SWMU to evaluate potential long-term impacts.

In 1989 NSWC Crane was issued a final RCRA Part B Permit. The‘ pefmit contained corrective action
requiremerits to be performed at its SWMUs. In response to the IAS recommendations and the
requirements of the permit, RF| activities were initiated for SWMU 2.

Based on requirements of the RCRA Part B Permit, three phases of ground water assessments, a

geophysical investigation, and interim measures have been conducted at SWMU 2. The Phase | Ground

' Note: Brown & Root Environmental was purchased on January 1, 1998, and became Tetra Tech NUS,
Inc. (TNUS). '
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Water Assessment consisted of an Environmental Monitoring Report, which provided background
information pertinent to the facility, contamination, and existing data gathered for the site. The objective
of the Phase Il Ground Water Assessment was to determine the presence or absence of contamination at’
the site and determine the hydrogeology at the site. Further refinement of the nature and extent of

contamination and the site hydrogeology was conducted during the Phase Il Ground Water Assessment.

Based on historical site information, the boundaries of burial activities (trenches) at SWMU 2 were
estimated. The boundaries were further defined by a geophysical investigation, which was conducted in
1991. Based on the results of the geophysical investigation, the interim measures consistiné of installing
a multi-layefed cap system was initiated at the site in 1996. During the vegetation clearing stage for the
interih measures, dye contamination was found outside the suspected limits of the cap. Work on the cap
was stopped, and further investigation of the disturbed soil areas around the burial trenches was
conducted. Dye-contaminated soil from the disturbed areas was excavated and placed under the
subgrade of the area to be capped. Additionally, the boundaries of the cap were extended outward to
encompass a larger area of contaminated soil. The installation of the cap was completed in September
1998.

Based on the results of the ground water assessments and visual observation of dyes in the soil,
chemical releases to the environment from past operations conducted at the SWMU have been idéntified,
thereby requiring the performanée of human health and ecological risk assessments. Because the nature
~and extent of contamination at the SWMU have not been defined, RFI| activities at the site require
completion. Additionally, a CMS is to be conducted to identify and evaluate cleanup alternatives for the
site. The main focus of the CMS will be to determine if additional remedial actions are required at the site
or if the interim measures already conducted were sufficient in controlling the migration of contaminants

from the source and mitigating the potential risks to human and ecological receptors.

1.1 OBJECTIVE

“The objective of this Work Plan is to outline the activities necessary to complete RFI activities, conduct a
Baseline Human Health Risk Assessment and Screening-Leve! Ecological Risk Assessment, and pérform
a CMS at SWMU 2. Once the nature and extent of contamination are defined by the RFI and the risk
assessments are completed, conclusions from the assessments will be used by risk managers to
determiné whether further activities (such as additiona! remediation, long-term monitoring, etc.) are
warranted at the site.  The identification and evaluation of remedial alternatives for the site will be
documented in the CMS.
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The RFI, risk assessments, and CMS will be conducted in accordance with the RCRA Corrective Action
requirements identified in NSWC Crane’s RCRA Part B Permit (issued in 1989). The RFI will also be
conducted in accordance with U.S. Environmental Protection Agency (U.S. EPA) guidance in RFI
Guidance, EPA 530/SW-89-031 (U.S. EPA, 1989) and Indiana Department of Environmental
Management's- (IDEM's) Office of Solid and Hazardous Waste Management (OSHWA) guidance in Risk
Integrated System of Closure (RISC) User's Guide and Technical' Resource Guidance Document (IDEM,
1999). U.S. EPA's Risk Assessment Guidance for Superfund (RAGS) (U.S. EPA, December 1989),
Ecological Risk Assessment Guidance for Superfund (U.S. EPA, June 1997), and other available risk

assessment guidance will be also used to complete the risk assessments. The CMS will also be
conducted in accordance with IDEM guidance (IDEM, 1999).

1.2 SCOPE OF WORK

The tasks identified as being necessary to complete RFI/CMS activities and a Baseline Human Heaith

Risk Assessment and Screening-Level Ecological Risk Assessment for SWMU 2 are as follows:

¢ Evaluation of Historical Data

¢ Field Investigation

e Laboratory Analysis

+ Data Management

e Preparation of an RFI Repdrt

. Condubtance of Risk Assessments

¢ Generation of a CMS
A brief description of these tasks is provided below.

1.2.1 Evaluation of Historical Data

An evaluation of the historical data was conducted as part of the scoping effort for the proposed field '
invéstigation. These data were used to focus the proposed field investigation by assisting in the
identification of chemicals of interest and spatial distribution of contamination. The historical data were
compared with applicable, current risk-based screening levels for the protection of human health and the
environment. Any chemicals that were reported at concentrations exceeding the screening levels were
identified as detected parameters of interest. The parameters of interest were used to assist in the

selection of the analytical suites for the proposed field investigations for SWMU 2.
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" Comparisons of historical site data to applicable, current risk-based screening criteria are presented in

this Work Plan. Figures illustrating exceedances of the risk-based écreening levels also are provided.

1.22  Field Investigation

Since the proposed field investigation is intended to collect data sufficient for the completion of RFI/CMS
and risk assessment activities, a conceptual site model was developed for the SWMU. The site-specific
model defines the contaminant sources, release mechanisms, migration pathways, exposure, and
potential human and ecological receptors based on current and future land use. The model and
information on the detected parameters of interest were then used to develop an appropriate sampling

and analytical program (i.e., target analyte list, sample locations, type and depth of sampling, etc.).

The proposed field investigation for SWMU 2 is detailed in this Work Plan. The field investigation
activities include surface soil sampling, surface water and sediment sampling, borehole drilling
(subsurface soil sampling) and well installation, and ground water sampling. In genéral, proposed sample
locations were identified based on exceedances of the risk-based screening levels, ‘berceived gaps in the
historical data, and receptor contact points.

-

1.2.3 Laboratory Analysis

Upon collection of the environmental samples identified in this Work Plan, the samples will be analyzed at
a fixed-base laboratory. A specific analytical program was defined based on the detected parameters of
interest. Specific laboratory quality assurance/quality control (QA/QC) requirements, as well as other
project-specific QA/QC requirements, are provided in the associated Quality Assurance Project Plan
(QAPP), which is contained in Appendix C.

124 Data Management

The data collected as part of the field investigation will be subjected to a formal data validation process
and compiled into an Environmental Geographic Information System (EGIS) for NSWC Crane. Although
various QA/QC procedures will be performed through the implementation of the associated OAPP, the
analytical data will be reviewed to ensure their validity. An explanation of the data validation process and
the specific procedures used to manage the data upon completion of data validation are outlined in this
Work Plan.
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1.25 RFI Report

The RFI Report will describe the environmental setting at SWMU 2 and evaluate the nature and extent of
contamination present as a result of the release of hazardous substances from historical site operations.
Information obtained during the field investigation will also be used to determine and/or confirm the rate,
extent, and direction of the transport of contaminants from the site. Based on the results of the RFI,
preliminary corrective measure technologies will be identified for further consideration. A brief description
of the general procedure and methodologies to be used in the preparing the RFI Report is provided in this
Work Plan.

1.2.6 Risk Assessment

Current U.S. EPA risk assessment guidance will be used to conduct the Baseline Human Health Risk
Assessment and the Screening-Level Ecological Risk Assessment for SWMU 2.  Because of various
uncertainties assoc.'!ated with data quality, the historical data for the SWMU will not be used quantitatively
in the risk assessfnents. However, the historical data will be used in a qualitative fashion to support
conclusions of the risk assessments. As noted previously, the results of the risk assessments will be
~used for decision-making purposes by 'risk managers to determine whether further actions (such as
additional remediation, long-term monitoring, etc.) are warranted or whether t_he site can be closed out
with no further action. A recommendation of whether further action is needed will be provided in the

conclusions of the risk assessment.

The general procedures and methodologies to be used in performing the risk assessments are identified
in this Work Plan. The Baseline Human Health Risk Assessment will consist of Data Evaluation,
Exposure Assessment, Toxicity Assessment, Risk Characterization, and Uncertainty Analysis. The
Screening-Level Ecological Risk Assessment will include a Problem Formulation, Analysis Phase, Risk

Characterization, and Uncertainty Analysis.

1.2.7 Corrective Measures Study Report

The CMS‘ Report will identify, screen, and develop the alternative or alternatives for removal,
containment, treatment, and/or remediation of the contamination based on the objectives established for
the corrective action. It is assumed that the current Interim Measure cap system will be considered as the
presumptive remedy for soil. A brief description of the general procedure and methodologies to be used

in preparing the CMS Report is provided in this Work Plan.
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1.3 ORGANIZATION OF WORK PLAN

The remainder of this section identifies the organization of this Work Plan. Section 1.0 provides this
introduction. Section 2.0 describes the project organization and responsibilities. Section 3.0 consists of
thé faéility description, which includes the location and description of the Base, the history of NSWC
Crane, and the physical setting for NSWC Crane. Section 4.0 summarizes the methodologies used to
develop the proposed field investigation. Section 5.0 contains the site-specific information for SWMU 2,
which consists of a description of the background, physical setting, previous investigations, results of the
historical data evaluation, and proposed field investigation for the site. Section 6.0 presents the system
and format of the database to be corﬁpiled in support of RFI/CMS and risk assessment activities. This
section also describes the overall approach for the data validation of investigation-derived data.
Section 7.0 briefly summarizes the procedures to be used to develop the RFI Report. Section 8.0
contains the general methodologies to be used to conduct the Baseline Human Health Risk Assessment.
Section 9.0 provides a description of the general methodologies for the performance of the Screening-
Level Ecological Risk Assessment. Section 10.0 provides a description of the general methodologies to

be used in development of the CMS.

Three key documents were prepared in conjunction with this Work Plan. A Field Sampling Plan (FSP)
was prepared to describe the field activities that will be required for the field investigation. The relevant
Standard Operating Procedures (SOPs) for the proposed field investigation are included as Attachment B
in the FSP, which is presented in Appendix A. The site-specific Health and Safety Plan (HASP) outlines
the health and safety procedures and guidétines to be used during the performance of the field operations
and is provided in Appendix B. Attached to the HASP are the Occupational Safety and Health
Administration (OSHA) Poster, Medical Data Sheet, and the Chemical Data Sheets/Hézard Lines. The
QAPP, provided in Appendix C, describes the QA/QC procedures to be.used to ensure that the data are

usable for their intended purposes (for RFI/CMS and risk assessment activities).
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2.0 PROJECT ORGANIZATION AND RESPONSIBILITIES

This section presents the project management and organization for the RFI/CMS and risk assessment
activities to be conducted at SWMU 2. At the direction of the U.S. EPA Project Manager (PM), TINUS, on
behalf of the U.S. Navy and NSWC Crane, is responsible for the overall management, implementation of
contract field activities, and preparation of the RFI, Risk Assessment, and CMS Reports. Personnel from
the Navy and NSWC Crane will be actively involved and will coordinate with TtNUS personnel in a
number of areas. The authorities and organizational relationship of key peréonnel are depicted in
Figure 2-1. Corresponding addresses and telephone numbers of key personnel also are listed by

A organization in Table 2-1.

2.1 MANAGEMENT

Responsibilities for program management, QA, field investigation, and subcontractors are discussed in
the following sections. It is intended that the individuals named will perform the designated

responsibilities to the extent that the specific person is available to perform the stated activities.

211 U.S. EPA Project Manager

The U.S. EPA PM will oversee the implementation of this RFl/risk assessment/CMS investigation at
NSWC Crane. The U.S. EPA PM represents the agency's interests and will provide input from this

perspective as well as lend general historical and technical assistance to NSWC Crane field activities.

21.2 Indiana Department of Environmental Management

Although the U.S. EPA will oversee the project, the IDEM PM also will have the opportunity to review and -

comment on the risk assessment/CMS investigation at NSWC Crane.

2.1.3 Navy Project Managers

The Navy Remedial Project Manager (RPM) acts as the focal representative for the U.S. Navy, providing
management, technical direction, and oversight for all NSWC Crane project activities performed by
contractors (i.e., TtNUS) and their subcontractors. In matters such as facilitation of access, oversight,
etc., the Navy RPM is assisted by the NSWC Crane Site Manager. Additional responsibilities of the RPM

include the following:
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¢ Define project objectives and develop a detailed work plan schedule.

+ Establish project policy and procedures to address the specific needs of the project as a whole, as

- well as the objectives of each task.

e Acquire and apply technical resources (i.e., contractors) as needed to ensure performance within

budget and schedule constraints.
e Review the work performed on each task to ensure its quality, responsiveness, and timeliness.

e Review and analyze overall task performance with respect to planned requirements and

authorizations.
e Approve all reports (deliverables) before their submission to U.S. EPA Region 5.
¢ Ultimately be responsible for the preparation and quality of interim and final reports.
 Represent the project team at meetings and public hearings.

214 .Contractor Project Management

Program Manager

The TtNUS Navy Southern Division CLEAN .Program Manager provides operations, technical, and

administrative leadership and oversees and supports quality policies. The Program Manager assigns

project Task Order Managers (TOMs) and oversees their performance. The Program Manager also

ensures the availability of technical and support resources for program operations and maintains
consistency in procedures and projects among CTO assignments. In these matters, the Program

Manager is assisted by the TOM.

Task Order Manager

The TtNUS TOM has the overall responsibility for ensuring that the project meets U.S. EPA and IDEM
objectives, as well as Navy and TtNUS quality standards. The TOM is responsible for the preparation and
distribution of the planning documents, at the direction of the Navy RPM, to all parties connected with the

project, including any subcontractors. The TOM is also responsible for the implementation of field
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activities and the preparation of the risk assessments and CMS. The TOM will report to the Navy RPM
and is responsible for technical QC and project oversight. Additional responsibilities of the TOM are
e Assembling and managing the TtNUS broject team.

« Ensuring timely resolution of project-related technical, quality, safety, or waste management issues.

e Functioning as primary interface with the Navy RPM and NSWC Crane Site Manager, field personnel,

and subcontractor points-of-contact.
e Monitoring and evaluating subcontractor performance.

o Coordinating and overseeing work -performed by field and office technical staff (including data

validation, statistical evaluations, and report preparation).
e Coordinating and overseeing maintenance of all project records.

e Coordinating and overseeing review of project deliverables.

Preparing and issuing final deliverables to the Navy.

Health and Safety Manager

The TtNUS Health and Safety Manager (HSM) is responsible for the following:

e Overseeing the developrﬁem and review of the Site Security and HASP.
« Implementation of site security and HASP.

o Assigning the Site Safety Officer and supervising his or her performance.
¢ Conducting health and safety audits.

e Preparing health and safety reports for management.

Project Chemist

The TtNUS Project Chemist will serve as the focal point for the analytical requirements of the project and
as a coordinator for sample collection, subsequent data analysis, and data reporting performed by the

subcontract laboratory. This person is responsible for resolving questions the laboratory may have
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regarding QAPP requirements and deliverables and coordination of sample data package deliverables

received from the laboratory. The Project Chemist will report to the TOM or designee.

Project Engineer

The TtNUS Project Engineer will be responsible for completing the RFI/CMS activities in accordance with
the latest U.S. EPA corrective measures guidance. This person is responsible for resolving questions
that TINUS technical staff may have regarding RFI/CMS requirements. The Project Engineer will report
to the TOM or désignee. '

Sample Management Coordinator

The TtNUS Sample Management Coordinator will be responsible for generating sample pre-printed
sample tags, tracking environmental samples as they are collected in the field, and documenting receipt
and confirmation of the samples by the analytical taboratory. The Sample Management Coordinator will

report to the TOM or designee.

Data Validation Coordinator

The TtNUS Data Validation Coordinator will be responsible for scheduling completion of the reduction,
validation, and documentation activities related to the sample data package deliverables received from

the laboratory. The Data Validation Coordinator will report to the TOM or designee.

Data Management/EGlS Leads

The TINUS Data Management and EGIS Leads will be responsible for managing the field and analytical
data generated during the project. They will be responsible for accumulation, control, and storage of the
project data in accordance with the Data Management section of this Work Plan (Section 6.0) and with
the QAPP (Section 9.0). These persons will report to the TOM or designee.

Risk Assessment Leads

The TtNUS Human Health and Ecological Risk Assessment Leads will be responsible for the completion
of the risk assessments. They will be responsible for ensuring that the site-specific evaluations are
conducted in accordance with the latest U.S. EPA risk assessment guidance. These persons will report

to the TOM or designee.
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2.2 QUALITY ASSURANCE

This section identifies the QA responsibilities for the field investigation at SWMU 2. Responsibilities of the
U.S. EPA Region 5, TtNUS personnel, and the analytical laboratory are presented.

2.2.1 U.S. EPA Region 5 Quality Assurance Coordinator

The U.S. EPA Region 5 RCRA Quality Assurance Coordinator (RQAC) has the responsibility to review
and approve the QAPP and provide overall QA support and review. Additional U.S. EPA and IDEM

responsibilities may include:

e Coordinating external performance and system audits of the contracted laboratory and

o Reviewing and evaluating analytical field and laboratory procedures.

2.2.2 TtNUS Quality Assurance Manager

The TtNUS Quality Assuranbe Manager (QAM) is responsible for overall quality assurance for the project
and reports directly to the TtNUS Program Manager. The QAM has the responsibility for the following

specific activities:

Developing, maintaining, and monitoring QA policies and procedures.

e Providing training to TtNUS staff in QA/QC policies and procedures.

e Conducting systems and performance audits to monitor compliance with environmental regulations,
contractual requirements, QAPP and Work Plan requirements, and corporate policies and
procedures.

o Auditing project records.

e Monitoring subcontractor quality controls and records.

o Assisting in the development of corrective action plans; ensuring correction of nonconformances

reported in internal or externai audits.

¢ Overseeing the implementation of the QAPP.
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e Overseeing and reviewing the development and revision of the QAPP.
o Overseeing the responsibilities of the TtINUS Site QA/QC Advisor.
e Preparing QA reports for management.

223 - Project QA Advisor

The Project QA Advisor provides support to the TOM in preparation and review of the QAPP. The QA

Project Advisor communicates directly with the TOM on QA/QC matters.

2.2.4 Laboratory Responsibilities

As discussed in Section 7.0 of the attendant QAPP, Laucks Testing Laboratories, Inc., of Seattle,
Washington, will perform all sample analyses for this field activity with the exception of analyses for dye
constituents. Sample analyses for dyes will be the responsibility of the NSWC Crane Laboratory, who
has specifically developed analytical methods for this project. The laboratories are responsible for
analyzing all samples in accordance with the analytical methods and additional requirements specified in
the attendant QAPP. It also will be the analytical laboratory's responsibility to properly dispose of unused
sample aliquots. Responsibilities of key laboratory personnel are outlined in the foliowing paragraphs.

Laboratory Project Manager

The Laboratory Project Manager will interface directly with the TINUS TOM and QA Advisor and will

perform the following:

e Ensure that method and project-specitic réquirements are properly communicated and understood by
laboratory personnel. |

o Ensure that all laboratory resources are available on an as-required basis.

¢ Monitor analytical and project QA requirements.

e Review data packages for completeness, clarity, and compliance with project requirements.

+ Inform the TtINUS TOM of project status and any sample receipt or analytical problems.
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Laboratory Operations Manager

Responsibilities of the Laboratory Operations Manager include the following:

e Support the QA program within the laboratory.

e Provide management overview of both production and quality-related Iaboratory activities.
e Maintain adequate staffing to meet project analytical and quality objectives.

e Approve all laboratory SOPs and QA documents.

e Supervise in-house chain-of-custody documentation.

e Oversee the preparation of, and approving, final analytical reports before submittal to TINUS.

Laboratory Quality Assurance Officer (QAO)

The Laboratory QAO will report directly to the Laboratory Operations Manager. The Laboratory QAO will
be independent of laboratory production management to ensure that laboratory quality performance is
assessed without schedule and cost considerations. Responsibilities of the Laboratory QAO include the

following:
« Define appropriate laboratory QA procedures and monitor overall laboratory QA.

e Stop work if a condition adverse to the quality of work is encountered, if QA or QcC prdcedures are not

followed, or if analytical out-of-control events are encountered that have not been corrected.
e Approve and maintain document controt of all QA documents and SOPs.

e Perform and/or implement internal system and performance audits and verify completion of corrective '

actions cited in audits.
« Direct laboratory participation in laboratory accreditation and certification programs.

Laboratory Sample Custodian-

The Laboratory Sample Custodian will report to the Laboratory Operations Manager. Responsibilities of
the Laboratory Sample Custodian include the following:

o Receive and inspect the incoming sample containers.
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¢ Record the condition of the incoming sample containers. '

¢ = Sign appropriate documents.

o Verify chain-of-custody.

¢ Notify-Laboratory Project Manager of sample receipt and inspection.

¢ Assign a unique identification number and customer number, and enter each into the sample

receiving log.

e With the help of the Laboratory Project Manager, initiate transfer of the samples to appropriate lab

sections.

Control and monitor access/storage of samples and extracts.

Laboratory Technical Staff , ‘

The laboratory technical staff will be responsible for sample analysis based on the analytical methods and

requirements specified in the attendant QAPP.

23 FIELD INVESTIGATION

TtNUS will be responsible for all field activities related to this investigation. The TtNUS field team will be
o'rganized according to the activities planned. Field team members will be selected based on the type -
and extent of effort required. All team members will be appropriately skilied and trained for the tasks they
are assigned to perform. The team will consist of a combination of the following personnel:

s Field Operations Leader (FOL)
» Site QA/QC Advisor

o Site Safety Officer

e Field Technical Staff.
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2.3.1 Field Operations Leader

The FOL is responsible for coordinating all on-site personnel and for providing technical assistance, when
required. The FOL, or designee, will coordinate and lead all sampling activities and will ensure the -
availability and maintenance of all sampling materials/equipment. The FOL is responsible for the
completion of all sampling, field and chain-of-custody documentation; will assume custody of all samples;
and will ensure the proper handling and shipping of samples. The FOL is a highly experienced
environmental professional who will report directly to the TtNUS TOM. Specific FOL responsibilities
include the following: a

Function as a communications link between field staff members, the Site QA/QC Advisor, Site Safety
Officer, the Site Manager, and the TOM.

o Oversee the mobilization and demobilization of all field equipment and subcontractors.
e Coordinate and manage the Field Technical Staff.

. A&here to the work schedules prqvided by the TOM.

« Bear responsibility for maintenance of the site logbook and field record keeping.

o Initiate field task modification requests, when necessary.

3

« Identify and resolve problems in the field, resolve difficulties in consultation with the NSWC Crane
Site Manager, implement and document corrective action procedures, and provide communication

between the field team and upper management.

2.3.2 Site QA/QC Advisor

The FOL (or assistant) will act as the Site QA/QC Advisor, who is responsible for ensuring adherence to
all QA/QC guidelines as defined in the FSP and QAPP. Strict adherence to these procedures is critical to
the collection of acceptable and representative data. The following is a summary of the Site QA/QC

Advisor's responsibilities:

e Ensure that field duplicates and field QC blanks are collected with the proper frequency.
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e Ensure that additional volumes of sample are supplied to the analytical laboratory with the proper

frequency to accommodate laboratory QA/QC analyses.

e Ensure that measurement and test équipment are calibrated, used, and maintained in accordance

with applicable procedures.
e Act as liaison between site personnel, laboratory personnel, and the QAM.
- o Manage bottleware shipments and oversee sample preservation.

2.3.3 Site Safety Officer

The FOL (or designee) will also serve as the Site Safety Officer (SSO). The duties of the SSO are
detailed in the HASP. The SSO has stop-work authority, which can be executed upon the determination

of an imminent safety hazard.

23.4  Field Technical Staff

The Field Technical Staff for this project will be drawn from TtNUS’s pool of qualified personnel. All
designated field team members will be experienced professionals who possess the degree of
specialization and technical competence required to effectively and efficiently perform the required work.
Field Technical Staff are responsible for complying with field-related requirements as presented in the

QAPP, as well as the requirements in this Work Plan.
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3.0 FACILITY DESCRIPTION

3.1 FACILITY LOCATION AND DESCRIPTION

NSWC Crane is located in the southern portion of Indiana, immediately east of Crane Village and Burns
City. The facility is approximately 75 miles southwest of Indianapolis and 71 miles northwest of Louisville,
- Kentucky (Figure 3-1). NSWC Crane encompasses approximately 100 square miles (62,463 acres), with
the majority of the facility located in the northern portion of Martin County. Smaller portions of the facility
are located in Greene, Davies, and Lawrence Counties. NSWC Crane is located in a rural, sparsely
populated area. Most of the facility is forested, and the surrounding area is wooded or farmed land.
NSWC Crane provides naval support for equipment, shipboard weapons systems, and ordnance. In
addition, NSWC Crane supports the Crane Army Ammunition Activity (CAAA) with production and
renovation of conventional ammunition and storage, shipment, demilitarization, and disposal of
conventional ammunition (Mufphy, 1992b). A description of SWMU 2 is provided in Section 5.0. The
locations of the SWMU is shown on Figure 3-1. .

3.2 FACILITY HISTORY AND ACTIVITIES

This section provides general information on the history of NSWC Crane and its activities.

3.2.1 History of Ownership and Operation

In 1940 Congress authorized construction of a Naval Ammunition Depot (NAD) in southern Indiana, -and
in late 1941 the Naval Ammunition Depot Burns City was commissioned. In 1943 NAD Burns City was
renamed NAD Crane, and the Town of Crane was built to house the rapidly growing number of civil
service employees. NAD Crane'’s overall mission was to load, prepare, renovate, receive, store, and

issue ammunition to the fleet.

During World War Il, NAD Crane’s mission expanded to include pyrotgchrﬁcs production, mine filling,
rocket assembly, field storage, torpedo storage, and ordnance spare parts and mobile equipment storage.
During the 1950s, several new departments were created, the Ammunition Loading and Production
Engineering Center (ALPEC) was transferred to Crane, and the Central Ammunition Supply Control
Office (CASCQ) was established. NAD Crane supplied ammunition to the fleet during the Korean and
Vietnam Conflicts. During the Seutheast Aéia crisis, the number of full-time employees at NAD Crane
grew to 6,800.
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In 1975 NAD Crane was designated Naval Weapons Support Center Crane (NWSCC). Its new mission
was to provide support for ships, aircraft, equipment, shipboard weapons systems, and assigned

ordnance items, and to perform additional functions as directed.

In 1977 the Single Manager Concept was implemented. The CAAA was created, and the Army assumed
ordnance production, storage, and related responsibilities as a tenant organization. Other functions
remained Navy, and currently the Navy retains ownership of all real estate and facilities at NSWC Crane.
Responsibility. for overall station safety, security, and environmental -protection remains with the
Commanding Officer, NSWC Crane. In 1992 the facility was designated as Naval Surface Warfare
Center Crane (NSWC Crane). Presently, approximately 4,000 people are employed at NSWC Crane.

3.22  History of Requlatory Actions .

Following promulgation of the U.S. EPA RCRA hazardous waste regulatory program, NSWC Crane filed
notification and application to operate as a RCRA hazardous waste treatment, storage, or disposal (TSD)
facility in October 1980. Interim \étatus was granted subject to operating requirements and applicable
technical standards found in 40 CFR Part 265.

Corrective Action programs established:- as part of the 1984 RCRA Hazardous and Solid Waste
Amendments (HSWA) required NSWC Crane to address past releases of hazardous waste or hazardous
constituents at SWMUs. Accordingly, NSWC Crane submitted a Hazardous Waste Management Report
to the U.S. EPA in January 1985. Following the Hazardous Waste Management Report, a RCRA Facility
Assessment (A.T. Kearney, Inc., 1987) was conducted to characterize the potential for releases of

hazardous waste or constituents from 100 SWMUs identified during the assessment.

On December 23, 1989, the U.S. EPA issued the Federal portion of the Final RCRA Part B Permit for

NSWC Crane to the U.S. Navy. This permit established the Corrective Action requirements and

compliance schedules obligating the U.S. Navy to perform RFls at 33 SWMUs, to conduct CMSs, and to

implement Corrective Measures if needed. The Corrective Action requiremenis identified in the RCRA
Part B Permit are directed primarily at addressing the human health and ecological impacts of past waste

management operations at NSWC Crane.
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3.3 PHYSICAL SETTING

This section briefly describes the climate, physiography and topography, hydrology, geology and
stratigraphy, hydrogeology, and ecology of NSWC Crane. More detailed descriptions for SWMU 2 are
included in Section 5.2 of this Work Plan. '

3.3.1 . Climate

NSWC Ciane is located in a temperate climatic zone displaying a wide temperature range among
seasons. In general, the winters are mild with short periods of very cold weather, and the summers are
warm and humid. The temperature. ranges frdm an average minimum January temperature of 26°F to an
average maximum July tem‘perature of 89°F. Precipitation is fairly evenly distributed throughout the year,
with the maximum precipitation occurring during the spring and éafly summer. The area receives an
average of 44 inches of precipitation annually, with 42 inches of rainfall and 15 inches of snowfall
(NEESA, 1983). The average humidity ranges from 40 to 90 percent in summer and 60 to 90 percent in
winter. The prevailing wind is from the south-southwest (McElrath, 1988). Additional information on
climatic conditions at NSWC Crane can be found in the RCRA Air Quality Assessment (B&R

Environmental, 1997).

3.3.2 Physiography and Topography

NSWC Crané is located in the unglaciated area of the Crawford Uplands Physiographic Province. This
region is described as a rugged, highly vegetated, dissected plateau that is bounded by the Mitchell Plain
Physiographic Province to the east and the Wabash Lowland Physiographic Province to the west
(U.S. ACE WES 1995). The Mitchell Plain is described as a low dissected limestone plateau
characterized by sinkholes and karst topograp‘hic features. The boundary between the Crawford Upland
and the Mitchell Plain is marked by the highly irregular, eastern facing Chester Escarpment. Springs,
caverns, caves, and other solution weathering features can be found along this escarpment and on the
eastern edge of the facility. The boundary between the Crawford Upland and the Mitchell Plain near the
western boim'dary of NSWC Crane is gradual (U.S. ACé WES, 1995).

The terrain is predominantly rolling with moderately incised stream valleys throughout and occasional flat
areas in the central and northern portions of NSWC Crane. Deciduous trees and shrubs cover most of the
region. The elevations across the facility range from about 500 feet above mean sea level (AMSL) to about
850 feet AMSL. Lake Greenwood extends west to east across the northern part of the facility. Topographic
relief in the Crawford Upiand ranges from 100 to 350 feet. Greater relief exists in the eastern part of
NSWC Crane near the Chester Escarpment (U.S. ACE WES, 1995). A topographic and surficial geologic
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map of the entire facility has been compi!ed-by KvaIeA (1992) and Blunck (1995) after U.S. Geological
Survey 7.5 minute quadrangte maps (Indian Springs, Scotland, Koleen, Owensburg, Odon, Williams,

Loogootee, and Shoals).

3.33 Hydrology

The surface drainage at NSWC Crane has formed a dense, dendritic pattern throughout the installation
that flows generally to the south and southwest. Seven primary creeks in five drainage basins carry
surface wéter off the installation, where it eventually drains into the East Fork of the White River and then
to the Wabasﬁ River to the southwest. The seven creeks that drain NSWC Crane include Furst Creek,
Sulphur Clreek, Little Sulphur Creek, Boggs Creek, Turkey Creek, Indiana Creek, and Seed Tick Creek.
SWMU 2 drains into Little Suiphur Creek. Figure 3-2 shows the surface drainage features and the
individual drainage basins at NSWC Crane.

Drainage Basin IV consists of Boggs and Turkey Creeks, which are the primary draihageways for the
installation and drain the majority of the area. The northern and northwestern sections (Basin 1) are
drained by Furst Creek, the eastern portion (Basin Ill) is drained by the Sulphur Creek complex, the
extreme eastern portion (Basin H) is drained by Indiana Creek (not shown on Figure 3-2), and the

southwestern section (Basin V) is drained by Seed Tick Creek.
Also located within the installation are several small ponds and Lake Greenwood, an 800-acre man-
made, spring-fed lake in the northwestern portion of the instailation. Lake Greenwood is the main source

of water at NSWC Crane and is also used for recreation (NEESA, 1983).

3.34 Geology and Stratigraphy

3.3.4.1 General Geology and Stratigraphy

The geology at NSWC Crane is generally characterize_e_d by thin overburden deposits overlying bedrock.
The overburden deposits generally range in depth from the surface down to 0 to 65 feet (U.S. ACE WES,
1998a) below ground surface (bgs). These deposits generally consist of two types: Quétérnary-age
unconsolidated deposits and unconsolidated residual soil derived from the underlying bedrock. Bedrock
underlying the facility consists of sedimentary rock from the Lower Pennsylvanian-age Raccoon Creek
Group and the Upper Mississippian-age Stephensport and West Baden Groups. The following

subsections describe the unconsolidated deposits and bedrock at NSWC Crane in greater detail.
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3.3.4.2 Unconsolidated Deposits

The Quaternary-age deposits consist of alluvial, colluvial, and glacial outwash deposits consisting of silt,
sand, and gravel, lacustrine deposits consisting of clay, silt, and sand; and loess deposits consisting of
clay and silt.

Residual soils at NSWC Crane were derived from the underlying sedimentary rocks of the lower
Pennsylvanian Raccoon Creek Group and the upper Mississippian Stephensport and West Baden

Groups. These soils consist of clay, silt, sand, and fragmented and/or partially weathered bedrock.

Using the U.S. Department of Agriculture (USDA)/Soil Conservation Service (SCS) soil classification
system (McElrath, 1988), the soil association at NSWC Crane has been classified as Wellston-Berks-
Gilpin. This soil association is described as deep and moderately deep, gently sloping to very steep, well-
drained soils formed in loess and material weathered from sandstone, siltstone, and shale on uplands.
Mapped series at the site include Zanesville soil series-von the ridge tops and a complex of soils on the
slopes Wellston-Berks-Gilpin. Zanesville soil series are described by a silt loam texture with a profile
possessing a fragipan at 23-31 inches. A fragipan is a loamy brittle subsurface cemented horizon where
water permeability is reduced and root penetration is restricted. Taxonomic classification of Zanesville
soil series is fine-silty, mixed, mesic Typic Fragiudalfs. Table 3-1 shows the soil series and map units

present throughout the facility and indicates which soil series are present at the SWMU.

3.343 Bedrock

Bedrock underlying NSWC Crane consists of sedimentary rock from the Lower Pennsylvanian-age and
the Upbér Mississippian-age bedrock. The Lower Pennsylvanian bedrock (Raccoon Creek Group) at the
site primarily consists of interbedded sandstone, siltstone, shale, and coal with a total thickness varying
from 0 to more than 300 feet (Fisher, 1996). The underlying Missisippian-agé bedrock consists of
limestone, shale, and sandstone (U.S. ACE WES, 1995; and Palmer, 1969). " The relief of the
unconformity between the Pennsylvanian and Mississippian bedrock has been measured to be as much
as 100 feet (Kvale, 1992).

Pennsylvanian bedrock is absent in the deepest, present-day drainage channels {e.g., Sulphur Creek,
Turkey Creek) primarily due to erosion. In these locations, the Mississippian-age bedrock is exposed. A
large number of SWMUs are located on ridges or other topographically high areas, primarily on top of

Pennsylvanian bedrock. The surficial geology illustrating the mappable geologic units at NSWC Crane is

089908/P B 3-5 ’ : CTO 0010



NSWC Crane
Work Plan
Revision: 0
Date: May2001
Section: 3
Page 6 of 17

provided as Figure 3-3. An outline of SWMU 2 is included in the figure as an illustration of the type of

bedrock material underlying it.
The following paragraphs provide a brief description of the geologic formations as described by Paimer
(1969), U.S. ACE WES (1995) and Kvale (1992). They are presented from youngest (first) to the oldest

units. These geologic units are also illustrated on the stratigraphic column illustrated on Figure 3-4.

1. Manstield Formation and Undifferentiated Lower Pennsylvanian, undifferentiated (Pennsylvanian

Raccoon Creek Group). This unit consists of alternating beds of dark shale, sandstone,

mudstone, siltstone, and discontinuous coal units.

2. Glen Dean Limestone, Hardinsburg Formation, Goiconda/Haney Limestone. Indian Springs

Member, undifferentiated (Mississippian Stephensport Group). This unit consists of limestone

(Gten Dean Formation), soft shale and cross-bedded sandstone (Hardinsburg Formation), shaley
limestone and limey shales (Golconda/Haney Formation), and dark gray shale (Indian Springs

Formation). Thickness of the unit ranges from 60 to 70 feet.

3. Big Clifty Sandstone member, Big Clifty Formation (Stephensport Group). The Big Clifty

Sandstone is a tan to green-gray, massive to thick-bedded, rippled, fine- to very fine-grained,
well-sorted, rounded, friable sandstone with occasional shaly partings. Thickness of this unit

ranges from 30 to 40 feet.

4. Beech Creek Limestone Formation (Stephensport Group). The Beech Creek Limestone

consisted of fossiliferous, hard, and dense limestone. Joints in the limestone were sparse to
numerous in core recovered from the 18 well borings which benetrated the unit. The Beech Creek
Limestone displayed moderate to extensive solution-enlarged jointing at another site within
NSWC Crane (U.S. ACE WES, 1988). Thickness of this unit ranges from 20 to 25 feet.

5. Elwren Formation, Reelsville Limestone, Upper‘"SampIe Formation, unditferentiated (West Baden

Group). This unit consists of fine-grained interbedded sandstone and mudstone (Elwren
Formation), a thin discontinuous limestone (Reelsville Limestone), and fine-grained sandstone

(Upper Sample Formation). Thickness of this unit ranges from 65 to 75 feet.

6. Lower Sample Formation, Beaver Bend Limestone, Bethel Formation, undifferentiated (West

Baden Group). This unit consists of dark greenish-gray shale (Lower Sample), fossiliferous

J
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limestone (Beaver Bend Limestone), and a calcareous sandstone and shale (Bethel Formation).

Thickness of this unit ranges from 50 to 60 feet.

7. Paoli Limestone, Ste. Genevieve, undifferentiated (Blue River). This unit consists of oolitic

limestone and limestone (undifferentiated). Thickness of this unit is at least 35 feet (based on

exposure in Boone Hollow at the northeastern corner of the facility).

Structurally, NSWC Crane is located on the eastern edge of the lllinois Structural Basin, where the
Pennsylvanian- and Mississippian-age bedrock dips to the west-southwest and southwest at
approximately 30 to 35 feet per mile (U.S. ACE WES 1982, p. 10; Kvale, 1992). Locally, however, the dip
of the Mississippian bedrock can range from 0 to 15 feet/mile to as much as 100 feet/mile (Sulphur Creek;
Kvale, 1992).

3.3.5 Hydrogeology

U.S. ACE WES (1988) discussed regional ground water trends pértaining to the unglaciated southwest
portion of Indiana. In general, ground water is contained in joint openings of iimestone and sandstone
aquifers. Although unit thicknesses may vary, the distribution of bedrock units at NSWC Crane
(Figure 3-4) suggests similar aquifer characteri§tics throughout the facility. Surficial unconsolidated

aquifers are thin and have limited potential as water supplies.

Aquifers beneath NSWC Crane are considered to be vertically isolated from each other by interlayered
shale beds, which act as aquitards. Ground water recharge in the unconsolidated surficial aquifers
occurs from infiltration from the ground surface. Ground water recharge in the underlying bedrock units
occurs where aquifer units outcrop. After entering an aquifer outcrop, ground water flows by gravity down
the dip of the aquifer unit. Given that the regional dip of rock units is to the southwest, regional ground
water flow in all équifers is directed toward the southwest. Local ground water flow at SWMU 2 is
consistent with the regional flow direction. The location of SWMU 2 relative to Lake Greenwood coupled
with local and regional grouhd water flow directions ihdicate that ground water from the site does not

discharge to Lake Greenwood.

Local variations in bedding, dip, aquifer and aqUitard, thickness, the presence or absence of fractures,
incision by surface drainage, and karstic conditions cause local ground water movement at NSWC Crane
to differ from regional trends. Where erosion resulting from surface drainage has cut through aquifer
units, springs and séeps are produced that locally complicate ground water flow. Springs and seeps are

prevalent at contacts between aquitards and overlying aquifers. Ground water flowing from springs and
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seeps into surface water can potentially re-enter the ground water system as recharge to a lower aquifer

outcroping downstream.

In the east.ern portion of NSWC Crane, U.S. ACE WES (1988) hypothesized that karstic conditions are
present primarily in major drainage valleys where erosion has cut into permeable sandstones overlying
easily dissolved limestone units. Rapid infiltration in the Big Clifty Sandstone units has caused dissolution
and weathering of the underlying Beech Creek Limestone. The result of this occurrence has been the
creation of karst and collapse conditions along major drainageways within the eastern part of NSWC

Crane.

There are three distinct aquifers identified at the site. On descending order, the aquifers are the
Pennsylvanian sandstone, the Golconda/Haney Limestone and the Beech Creek Limestone (including the

lower part of the Big Clifty sandstone). Further site-specific details are located in Section 5.1 3.

3.3.6. Ecology

A biological characterization of NSWC Craneg, including a listing of plants and animals found at the facility,
is presented in the Installation Assessment (IA; U.S. Army, 1978) and the |IAS; (NEESA, 1983), and is
summarized in Environmental Monitoring Reports (EMR; Halliburton NUS August and November, 1992).
A list of the species that may inhabit NSWC Crane énd are protected under the U.S. Endangered'Species
Act, Indiana Department of Natural Resources Heritage Data Center, or the U.S. Fish and Wildlife Service
is summarized in the RCRA Facility Permit (U.S. EPA, July 1995). '
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TABLE 3-1

USDA/SCS SOIL CLASSIFICATIONS'"
NSWC CRANE, INDIANA

PAGE 1 OF 2
Soil Classification®® Soil Classification®
Present at # Subsurface Subsurface
Soil Series Soil Type| of SWMUs | Surface Soil'! Soil®® Surface Soil' Soil™ Description Location Depositional Environment
Alluvium .
silt loam to silty .
Bartle Ba NP silt lpam clay loam CL, CL- ML CL, CL- ML [0 to 2 percent slopes. gently sloping, deep, poorly drained lowlands Lake plains & stream terraces
. frequently flooded, nearly level, deep, poorly drained; on broad bottom
Birds 8k 2 siltfoam silt loam CL CL land. lowlands Alluvium derived from loess uplands
Bonnie Bo NP silt toam silt loam CL CL 0 to 2 percent slopes, gently sloping, deep, poorly drained lowlands Alluvium derived from loess uplands
loam to channery ML-CL, SC, GC, Alluvium derived from sandstone,
Burnside Bu 4 loam loam ML, CL, ML-CL SM, GM occassionally flooded, nearly level, deep, well drained; on flood plains flood plains siltstone, and shate
. Haymond Hd 3 silt loam silt loam ML ML, SM frequently flooded, nearly level, deep, well drained; on bottom land lowlands Silty alluvium
- silt foam to silty -
f Pekin PeB NP silt loam clay loam CL-ML CL-ML 2 to 6 percent slopes, deep, well drained outwash terraces Loess and underying alluvium
Siity alluvium derived from loess
Wakeland ~ Wa 4 silt loam silt loam ML ML frequently flooded, nearly level, deep, somewhat poorly drained flood plains uplands i
Wilbur Wr NP sitt loam silt loam ML, CL-ML ML, CL-ML 10 to 2 percent slopes, deep. poorly drained lowlands Altuvium derived from loess uplands
i Loess/Glacial Outwash
uplands and ridgetops
silt loam to silty . and on loess-capped
Hosmer HoB 2 silt loam clay loam ML, ML-CL, CL | ML, ML-CL. CL ]2 to 6 degree slopes, gently sloping, deep. wett drained lake plains. Loess
silt loam,clay Loess and underlying outwash
Camden CaB NP sift loam loam, sandy loam| CL, ML-CL ML, CL, SM, SC |1 to 5 percent slopes, deep, well drained stream terraces material
: . loam, clay loam, Loess capped and underlying
Negley NeE 2 silt loam to loam gravely loam ML, ML-CL, CL SM, ML 8 to 35 percent slopes, moderately steep to steep, deep, well drained loess and outwash outwash material
. silty clay loam to Loess capped and underlying
Parke PaC2 1 silt loam sandy clay loam - CL-ML SC,CL 6 to 18 percent slopes uplands & sideslopes _|outwash i
silt loam to silty Loess capped.and underlying
Pike Pk NP silt loam clay loam CL CL. SC 2 to 6 percent slopes, deep. well drained outwash terraces outwash iat
Residual Soils from Bedrock (both Pennsylvanian & issippian)/Colluvium
R . silty clay Toam,
silt loam, to Loess and material weathered from
Johnsburg Jo NP silt loam sandy loam CL, ML-CL ML, CL, SM, SC 0 to 2 percent slopes, deep, poorly drained uplands ss, siltstone, shale.
shaly silty clay 6 to 14 percent slopes, moderately steep to stesp, moderately deep to Excavated areas formery used as
Udoithents UhD 1 shaly silty clay loam| loam CL-ML, CL,ML | CL-ML, CL, ML |deep, well drained uptands landfills
. Material left from sandstone quarries
Udorthents-Pits complex Up 1 gravelly sand gravel GM GM NA uplands and sand pits
silt loam, silty
clay toam, to CL-ML, CL, SC, Loess and material weathered from
Wellston weB 1 silt floam channery loam ML SM-SC 2 to 6 percent slopes, gently sloping, deep, well drained ridgetops ss, siltstone, shale.
silt loam, silty
clay loam, to . CL-ML, CL, SC, ridgetops and Loess and material weathered from
weC2 5 silt loam channery loam ML SM-SC 6 to 12 percent slopes, eroded, moderately sloping, deep, well drained _ |sideslopes in uplands _|ss, siltstone, shale.
silt loam, siltly
clay loam, to CL-ML, CL, SC, Loess and material weathered from
WeD2 8 silt loam channery loam ML SM-SC 12 10 18 percent slopes. eroded, steeply sloping, deep, well drained sidesiopes in uplands _|ss, siltstone, shale.
silt loam, silty i
clay loam, to CL-ML, CL. SC, |12 to 18 percent slopes, severely eroded, steeply sloping, deep, well Loess and material weathered from
WeD3 3 silt loam channery loam ML SM-SC drained sideslopes in uplands _|ss, siltstone, shale.
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TABLE 3-1

USDA/SCS SOIL CLASSIFICATIONS”
NSWC CRANE, INDIANA

PAGE 2 OF 2
Soil Classification® Soil Classification”
Present at # Subsurface Subsurface
Soil Series Soil Type| of SWMUs | Surface Soil'® Soif® Surface Soil"! Soit® Description Location Depositional Envir
silt loam, silty
clay loam, to CL-ML, CL, SC, Loess, colluvium, and material
Weliston-Ebal wiD NP sift loam channery loam ML SM-SC, CH, GC |10 to 18 percent slopes, deep, well drained sideslopes in uplands _|weathered from ss, siltstone, shale.
, silt loam, silty '
Wellston-Berks-Gilpin silt loam to clay loam, to ML, CL, CL-ML, | CL-ML, CL, SC, Loess and material weathered from
complex WqG 5 channery silt loam | channery loam SC. GM, GC SM-SC 18 to 70 percent slopes, moderately to very steep, deep, well drained sideslopes in uplands _|ss. sillstone, shale.
silt loam, silty .
silt loam to clay loam, to ML, CL, CL-ML, | CL-ML, CL, SC, Loess and material weathered from
Wellston-Gilpin complex WnE 16 channery silt ioam | channery loam SC, GM, GC SM-SC 12 to 30 percent slopes, strongly sloping to steep, moderately deep sideslopes in uplands _Iss, siltstone, shale.
Wellston-Udorthents silt loam to silty clay| silt clay loam to CL-ML, CL, sC, Loess and matarial weathered from
complex WpD® 8 loam channery loam ML, CL, CL-ML SM-SC 12 to 18 percent slopes, strongly sloping, very shallow to deep sideslopes in uplands _|ss, siltstone, shale.
silt loam to silty clay| silty loam, to CL-ML, Ct, ML, Loess and material weathered from
' Zanesville ZaB 6 loam sandy clay loam | CL-ML, CL, ML SC, SM. GM [2to 6 percent slopes, gently sloping, deep, moderately to well drained ddgetops in uptands ss, siltstone, shale,
silt loam to silty clay|  silty loam, to CL-ML, CL, ML, |6 to 12 percent slopes, eroded, moderately sloping, deep, moderately to ridgetops and Loess and material weathered from
ZaC2 7 loam sandy clay loam [ CL-ML, CL. ML SC. SM, GM _|well drained sideslopes in uplands _|ss, siltstone, shale.
silt loam to silty clay| silty loam, to CL-ML. CL, ML, |6 to 12 percent slopes, severally eroded, moderately sloping, deep, ridgetops and Loess and material weathered from
ZaC3 2 loam sandy clay loam | CL-ML, CL, ML SC. SM, GM _|moderately to well drainad sideslopes in uplands _|ss, siltstone, shale.
Zanesville-Udorthents silt loam to silty clay| silt loam, silty CL-ML, CL, ML, Loess and material weathered from
complex zng® 13 loam clay loam to loam| CL-ML, CL, ML SC. SM, GM |2 to 6 percent slopes, gently sloping, moderately to well drained ridgetops in uplands ss, siltstone, shale.
ately
silt loam to silty clay] silt loam, silty CL-ML, CL, ML, Loess and material weathered from
Znc'® 17 loam clay loam !o loam| CL-ML, CL, ML SC, SM, GM |6 to 12 percent slopes, gently sloping, moderately to weil drained ridgetops in uplands ss, siltstone, shale.

Notes: ‘

USDA United States Department of Agriculture

SCS Soil Conservation Service

NP - Not present at any SWMUs

SWMU - solid waste management unit

SS - Sandstone

NA - Not available

1 Information taken from McElrath, G., Jr., 1998, Soil Survey of Martin County, Indiana, Soil Conservation Service, United States Department of Agriculture.
2 United States Department of Agriculture (USDA) classification system

3 Unified Soil Classification System (USCS), abbreviations are as follows

CL - tnorganic clays of low to medium plasticity, gravelly clays, sandy clays, silty clays, lean clays
ML - Inorganic silts and very fine sands, rock flour, silty or clayey fine sands with slight plasticity )
SC - Clayey sands, poorly graded sand-clay mixtures
Surtace soil is from 0 to 12 inches below ground surface {(bgs).
Subsuriace soil is between 12 and 70 inches bgs or to the top of bedrock.
Soil at areas at the NSWC where a significant amount of construction and earth moving has removed most of the original soil. which has been deposited as fill on building sites.

SM - Silty sands, poordy graded sand-sitt mixtures
GM - Silty gravels , poorly graded gravel-sand-silt mixtures
GC - Clayey gravels, poorly graded gravel-sand-clay mixtures.
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4.0 DEVELOPMENT OF PROPOSED INVESTIGATION

This section .of the Work Plan presents the methodologies used to develop the proposed field
investigation for SWMU 2. Because the primary objective of data collection activities for this CTO is the
completion of RFI/CMS and risk assessment activities, the development of a conceptual site model
(CSM) is essential for planning purposes. Section 4.1 provides general information on the preparation of
the site-specific CSM. A description of the Data Quality Objectives (DQOs) developed as part of the
planning p'rocess is presented in Section 4.2. The DQOs for the project were developed using U.S. EPA
guidance (U.S. EPA, September 1994).

The site-specific proposed investigation for the SWMU is provided in Section 5.0.

4.1 SWMU 2 - DYE BURIAL GROUND CONCEPTUAL SITE MODEL

A site-specific CSM was used as a basis for the development of the proposed investigation for SWMU 2.
The CSM, which essentially defines the nature of the environmental problem at the site, depicts the

relationship among the following elements:

e Site sources of contamination

e Contaminant release mechanisms
e Transport/migration pathways

e Exposureroutes

e Potential receptors

Physical site characteristics, results of previous site investigations, hazard identification (detected
chemicals of interest based on the previous investigations), and current and future land use scenarios
also were considered during the development of the site-specific CSM. The site-specific CSM for the
SWMU, as well as details on the site background, physical setting, previous investigations, and hazard
identification, are presented in this section. Figure 4-1 illustrates the CSM for SWMU 2. This figure also
identifies the potential exposure pathways, which will be quantitatively evaluated in the human health and

ecological risk assessments.
The elements of the CSM (contaminant source, release mechanisms, transport/migration pathways,

" exposure routes, and potential receptors) establish the manner and degree to which a potential receptor

may be exposed fo chemicals present at the site. The degree of risk incurred by a potential receptor
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varies acco'rding to the means of exposure, the duration of exposure, and the specific chemical to which
the receptor is exposed. An exposure, however long in duration, does not necessarily result in an
“unacceptable” health or environmental risk, although risks generally increase with increased frequency

and/or duration of exposure.

The elements of the CSM, inciuding how they pertain to the SWMU, are presented in Sectiqns 411
through 4.1.4.

411 Site Sources of Contamination

The source of contamination was identified based on a review of the previous RFI reports prepared for
the site. The source of contamination for SWMU 2 is the disposal of dyes and dye-contaminated
materials in open trenches or on soil surfaces. Materials buried reported included bags and boxes of

dyes, magnesium, rags contaminated with dyes and open drums of dyes.

4.1.2 Contaminant Release Mechanisms and Transport Pathways

4.1.21 Contaminant Release Mechanisms

Past activities at the SWMU may have resulted in contaminant releases to the surrounding environment.

A summary of the contaminant release mechanisms that may have occurred at SWMU 2 are as follows:

e Dyes may have spilled onto soil (subsurface and surfaée) during burial activities.
¢ Dyes could have leaked from the containers in which they were buried.
« Dye-contaminated soils may have been displaced during trench backfilling operations and/or cap

construction activities.

Consequently, contaminants could have been released to the surrounding soil, drainageways, or ground

water.

41.2.2 Transport Pathways

Previous investigations for the SWMU have documented that a release of hazardous constituents from
past operational activities has occurred. Although past sampling and analytical programs did not include
the analysis of dyes, color-stained surface and subsurface soil were visually observed at the SWMU.
Dye-colored water, however, was not observed. Bésed on the physicochemical properties (e‘.g.,

solubility) of dyes that potentially could. have been placed in the open trenches, the migration and
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percolation (leaching) of constituents from surface soil to subsurface soil to ground water is highly

possibie at the site.

In general, hazardous constituents may bé transported from the SWMU by a variety of mechanisms.
These mechanisms include surface (storm water) runoff and subsequent erosion of surface soil,
infiltration of soluble chemicals and subsequent migration through the subsurface soil to the water table

where they may migrate to downgradient locations, and wind erosion of surface soil.

Storms generate surface runoff, which is directed toward drainage ways present at the sites. Initially, this
water may move across the site as sheet flow, which can entrain loose soil material. This soil is moved
from the site as a sediment and will be deposited where the flow velocity diminishes below that needed to
carry a particular grain size. Typically, at sites in undeveloped areas, this soil/sediment is debosited in
small drainage ways and migrates further downstream with each new storm, which also adds new

material.

Soluble chemicals released to the ground surface may also migrate downward through the soil column
with infiltrating precipitation. The migration of these-chemicals may be somewhat impeded by the
chemical’s tendency to bind to soil organic material. Eventually, these soluble chemicals may reach the
water table. Once in the ground water, they continue their migration via dispersion and advection in the
downgradient direction. Eventually, these chemicals may discharge with the ground water to surface
water bodies (creeks, streams, tributaries, or marsh/wet areas) and seeps' near the site. Chemicals in
ground water discharging at seeps or springs may sorb to surface soils/sediments at the discharge point.
Impacted ground water from upper aquifers may discharge to the surface, infiltrate at recharge areas, and

impact deeper aquifers.

Surface runoff (i.e., movement of constituents in surface soil to surface water and sediment) is expected
to be an important transport pathway for the off-site migration of constituents detected in site media. The
fact that SWMU 2 sits atop a ridge promotes this transport mechanism. The natural features of the
SWMU, such as drainage ways, are indicators of surface runoff. Hydrogeologic data for the SWMU,
collected during previous site investigations, suggest that a connection (i.e., discharge) exists between
the ground water and surface water bodies present near the site. However, few surface water (i.e., one

seep) and no sediment samples have been collected at the SWMU to characterize this transport pathway.

Chemicals adsorbed to surface soil may also be released from a site via wind erosion of loose soil
material. These particulates are carried downwind and potentially off-site if the grain size is small enough

~and the wind velocity is-great enough. Additionally, chemicals also may be released from soil via
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volatilization. Volatile organic compounds (VOCs) were not typically identified as detected chemicals of
interest for the soil at SWMU 2. In addition, as an interim measure, a multilayered cap system was
placed over the main burial area at the SWMU, which decreases the extent of particulate generation.
Consequently, particulate generation and volatile emissions are not expected to be a primary transport
pathway for SWMU 2.

413 Exposure Routes

The manner in which a receptor comes into contact with contaminants is generally the result of
interactions between a receptor's behavior or lifestyle and an exposure medium. Potential receptors
could come into contact with potentially contaminated soil (surface and subsurface), ground water,

surface water, sediment, and air.

Brief explanations of the potential routes of exposure per media are provided in this section. Details
regarding how the exposure pathways will be evaluated in the risk assessments is provided in the risk

assessment methodology sections of this Work Plan, Sections 8.0 (human health) and 9.0 (ecological).

4.1.3.1 Soil

Exposure to contaminated soit at the site is expected to be limited. -As an interim measure, a multilayered
cap system was placed over a large portion of the site, which includes the burial trenches. Additionally,
dye-contaminated soil from disturbed areas outside the cap was excavated and placed in the subgrade
under the capped area. Exposure to con_taminated soil at the SWMU is unlikely under current and future
land use because it is anticipated that the multilayered cap system has covered all dye-contaminated

soils and that all contaminated soils outside the cap have been placed underneath the cap.

It is assumed that the integrity of the cap system will not be disturbed and a deed restriction will be placed
on the capped area. Therefore, unless dye-cbntaminated soils are found outside the capped area, the
soil exposure pathway will be regarded as incomplete_since receptors would not come in contact with
contamination left at the site (i.e., soil underneath the cap). If residual dye contaminaﬁts are found at the
previously disturbed areas, a receptor may be exposed to soil via inadvertent ingestion of a small amount

of soil or via dermal absorption of certain contaminants from the soil.

4.1.3.2 Ground Water

~ Direct exposure to ground water at the SWMU ' is not expected to occur under current and/or future land

use. As mentioned previously, the integrity of the cap system is not expected to be disturbed and a deed
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restriction will be placed on the capped area. Ecological receptors are not assumed to come into direct
contact with ground water, and there are no drinking water wells located immediately downgradient of the
site. However, to aid in risk management decision making, an evaluation of direct exposure to ground
water (potable use) will be conducted in the Baseline Human Health Risk Assessment. Under the
hypothetical residential exposure scenario, exposure routes for ground water will include ingestion and
direct contact. Inhalation of chemicals in grbund water is not considered to be an exposure pathway of

concern because volatile compounds are not constituents of concern at the site.

Since ground water at the site discharges to surface water bodies (creeks, streams, tributaries, seeps)
located near the site, indirect contact with groundwater is expected to occur. A discussion of indirect

contact with ground water contaminants is provided in the following section.

41.3.3  Surface Water and Sediment

Receptors also may come into direct contact with surface water and sediment in the various seeps,
springs, creeks, and drainage ways present at the SWMU. In most cases, because of the intermittent
nature of a majority of the surface water bodies present near the SWMU, exposure to surface water and
sediment is expected to be of a short duration. Individuals may be exposed primarily via dermal contact
and incidental ingestion. Exposure via inhalation is expected to be insignificant because volatile

compounds are not constituents of concern at the site.

4134 Air

This exposure pathway is baséd on the scenario that a receptor is immersed in air that contains
suspended paﬁiculates and volatile organic vapors originating from the source areas. Subsequent
exposure of the feceptor occurs upon inhalation (and partial subsequent ingestion) of ambient air. As_
noted previously, this pathway is not expected to be significant for SWMU 2. VOCs were not identified as
detected parameters of interest in the surface (and subsurface) soil. Additionally, a multilayered cap
system has been constructed over a large portion of the site, which eliminates the potential for particulate
generation. Exposure to fugitive dust would be an applicable exposure pathway only if residual dye-

contaminated soils were found outside the capped area.

414 Potential Receptors

A variety of potential receptors could be exposed to site media under current and future land use. Six
general classes of receptor groups have been identified for evaluation at SWMU 2 to focus the risk

assessment on potentially meaningful exposures and, in"general, to streamline the risk assessment
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process. These general receptors were identified by analyzing the interaction of current land use
practices, potential future land use, and the identified sources of contamination. The general receptor

classes include:

o Trespassers (Ages 6 to 17) — Potential receptor under current and future land use. Older children

and teenagers (civilians or family of military personnel living outside the SWMU boundaries)
trespassing on or near the site while exploring, playing, etc., are evaluated. This receptor could
potentially be exposed to surface water and. sediment. This receptor could also be exposed to
surface soil (0 to 2 feet bgs) and air, if dye-contaminated so'il is found outside the cap. If dye-
contaminated soil is not found outside the capped area, the soil exposure pathways are incomplete
and will not be addressed in the risk assessment. Direct exposure to ground water is not anticipated

for this receptor.

e Maintenance Workers — Potential receptor under current or future land use, if dye-contaminated

surface soils are found outside the cap. Includes adult military or civilian personnel assigned to
groundskeeping activities at the SWMU. This receptor could potentially be exposed to surface soil
and air. Maintenance workers are not assumed to be exposed to surface water, sediment, and
- ground water. If dye-contaminated soil is not found outside the capped area, there are no complete
exposure pathways for this receptor, and the risks for this recéptor wiil not be quantitatively evaluated

in the risk assessment.

e Construction Workers - Potential receptor under current and future land use only if dye-contaminated

soils are found outside the cap. Includes adult civilian personnel who may be involved in a
short-term, one-time construction project. Extensive ground-intrusive activities are not expected to
occur at the site because it is unlikely that the cap placed over a large portion of the site will be
disturbed. Therefore, this receptor is not expected to come into contact with ground water. Exposure
to surface water and sediment is not expected to occur. If residual dye contamination is found to be
present outside the cap, the construction worke_r_ would potentially be exposed to surface and
subsurface soil to an estimated maximum depth of 10 feet bgs (conservative estimate based on
professional judgment) and air. If dye-contaminated soil is not found outside the capped area, there
are no complete exposure pathways for this receptor, and the risks for this receptor will not be

quantitatively evaluated in the risk assessment.

¢ Recreational Users (Adults) — Potential receptor under future land use, assuming that the facility was

to close and would be developed into a state park [includes civilians involved in recreational activities

(hiking, biking, hunting, etc.)]. This receptor could potentially be exposed to surface water and
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sediment. This receptor could also be exposed to surface soil (0 to 2 feet bgs) and air, if dye-
contaminated soil is found outside the cap. If dye-contaminated soil is not found outside the capped
area, the soil exposure pathways are incomplete, and the risks for this receptor will not be addressed
in the risk assessment. Direct exposure to ground water is not anticipated for this receptor.
However, this pathway will be evaluated for decision-making purposes. Fishing is not considered to
be applicable for the recreational user because the intermittent creeks, stream, and tributaries located

near the SWMU do not support substantial fish populations.

Residents (Adults/Children) — Potential receptor under a hypothetical future land use, assuming that

the ground water at the site is used for potable purposes (i.e., drinking, bathing, washing, etc.). As
discussed in Section 8.2.4.6, the inhalation of volatiles in groundwater will be addressed by the Foster
and Chrostowski shower model (U.S. EPA, December 1989; Foster and Chrostowski, 1987). This
mode! evaluates inhalation that occurs during a shower and after a shower while the receptor remains
in the closed bathroom. As mentioned previously, this scenario is evaluated for decision-making
purposes only. Although enlisted and officer personnel reside at the facility under current conditions,
the residential scenario is not applicable for these receptors because they do not and would not be
expected to reside within the boundaries of the SWMUs. Because a cap exists at the site, a deed
restriction will prohibit future development of the site. Consequently, residential exposure to soil,

surface water, and sediment is unlikely and is not evaluated during the risk assessment.

Ecological Receptors (Terrestrial and Aquatic) — Because the facility is primarily a forested area,

NSWC Crane supports a variety of ecological habitats. Terrestrial receptors, which may reside at the

SWMU or come in contact with site media while trespassing on the site, could contact surface water

" and sediment. Terrestrial receptors may also come in contact with surface soil (O to 2 feet bgs), if

dye-contaminated soil is found outside the cap. If dye-contaminated soil is not found outside the

‘capped area, the soil exposure pathways are not complete and will not be addressed in the risk

assessment. Aquatic receptors present in the creeks, streams, tributaries, and marsh/wet areas at
the SWMUs may come in contact with contaminants in the surface water and sediment. Ecologiéal

receptors are not assumed to have direct contact with ground water.

Occupational workers are not identified as potential receptors under current and/or future land use.

Currently, this area is not active. In addition, it is not likely that the site would be developed in the
future for occupational use because of the land use limitations associated with the multi-layered cap.
Therefore, occupational workers will not be addressed in the Baseline Human Health Risk

Assessment.
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Table 4-1 contains a matrix summary of the particular combinations of receptor groups to be evaluated for

SWMU 2. Figure 4-1 graphically iliustrates the applicable receptor groups.

4.2 DATA QUALITY OBJECTIVES

The U.S. EPA has developed the DQO Process (U.S. EPA, September 1994), a systematic, strategic
planning tool based on a scientific method, to assist in establishing criteria for data quality and in

developing sampling and analysis designs. The following seven steps comprise the DQO Process:

« Definition of the environmental concern or problem to be studied at a site.

+ Identification of the decision statements on which the problem solution is based.

+ Identification of inputs required to make decisions about the sites.

» Definition of temporal and spatial boundaries of the problem to be solved.

o Development of a decision rule, indicating data use for solving the problem.

e Specification of potential errors associated with data use in contéxt of the decision rule.

+ Development of an appropriate sampling and analysis plan.

The remainder of this section presents a summary of the DQO Process, as.it pertains to the development

of data collection activities for SWMU 2.

4.2.1 Problem Definition

From 1981 to 1983, an IAS was conducted for several sites (including SWMU 2) at NSWC Crane. The
intent of the study was to identify sites posing a potential threat to human health and the environment
from past hazardous materials operations. Although none of the sites were determined to represent
immediate human health and environmental threats, 14 of the sites were recommended for further study
to evaluate potential long-term impacts. SWMU 2 was among these 14 sites. Subsequent to this initial
study, phased RFls were conducted at SWMU 2 to characterize and delineate the nature and extent of
contamination in ground water. Details regarding previous site-specific invéstigations are presented in
Section 5.3. '

Based on the results of these previous investigations, chemical releases to the environment from past
operations conducted at the SWMU have been identified. As indicated by the historical data, the releases

have occurred within the boundary of NSWC Crane.
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The CSM described in Section 4.1 depicts the connections among constituent releases to the various site

media, the migration of constituents to other media, and the potential exposure routes that could bring a

receptor into contact with contaminated media.

A comparison of the historical data with current human health and ecological risk-based screening levels
(i.e., hazard identification) suggesis that the magnitude and persistence of these releases may pose an
increased risk to current and future potential receptors. For SWMU 2, historical data are available for only
ground water. The following screening criteria were used in the hazard identification for ground water:

e Federal Maximum Contaminant Levels (MCLs).

e U.S. EPA Region 9 Preliminary Remediation Goals (PRGs) for Tap Water.

e Federal Ambient Water Quality Criteria (AWQC) for Freshwater (chronic values).

o Indiana Department of Environmental Management (IDEM) Tier | Default Cleanup Levels.

e U.S. EPA Region 5 Ecological Data Quality Levels (EDQLs) for Surface Water.

Because ground water at the SWMU discharges to nearby surface water bodies (intermittent creeks,

streams, etc.), comparisons of historical ground water data to surface water criteria were performed to

identify a conservative list of detected chemicals of interest for the site.

A description of these criteria is presented in the risk assessment methodology sections of this Work
Pian, Sections 8.0 (human health) and 9.0 (ecological). The numerical chemical-specific, risk-based
criteria values are presented in Appendix D. The comparison of historical data to the human health and
ecological risk-based screening levels and the identification of detected parameters of interest for
SWMU 2 is presented in Section 5.0.

4.2.2 Decision Statement

The ultimate objective of this investigation is twofold: (1) determine whether hazardous constituents
released into the environment by past SWMU operatioﬁ_s pose an “unacceptable” or "acceptable” risk to
potential human and/or ecological receptors. If “unacceptable” human health or ecological risks are
identified for exposure to site media, a declaration of “unacceptable” risk will be issued and a
recommendation for further action will be made. If “acceptable” risks are identified, no further action will
be recommended for the SWMU; and (2) gather sufficient information to perform a RFI/CMS. The nature
and extent of impacts from dyes will be determined during this investigation. This information when

combined with risk will guide the identification and selection of corrective measure alternative.
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423 Inputs Required for Decision Making

To achieve the objective stated in the previous section, a variety of inputs are required. The remainder of

this Work Plan, as well as the FSP, HASP, and QAPP, provide details on the collection and intefpretation

of these inputs.

The primary inputs for the project are as follows:

Constituent data that will be used to develop representative exposure point concentrations for the

defined human and ecological receptors.

Site-specific data that will be used to delineate the nature and extent of dye-impacts on site media for
use in the RFI/CMS.

Performance monitoring data that will be used to assess the integrity of the multi-layered cap. Visual
checks are made of the cap to make sure that grass is growing over the site, no trees are springing
upon the caps. The cap slopes are not eroding, and that there is no subsidence. Checks are also

made to make sure there is no obviously “colored" water discharging from the cap.

Pathways of migration for dyes that will be used to assess the containment of the existing cap system

installed during Interim Measures activities.

Risk-based screening levels used to determine detected parameters of interest in the planning stages
and chemicals of potential concern (COPCs) during the risk assessments and CMS.

Al

Estimated Hazard Indices (His), representative of noncarcinogenic impacts (as defined in
Sections 8.0 and 9.0 of this Work Plan) and derived from constituent concentration data.

Estimated Incremental Lifetime Cancer Risks ,(ILCERS), representative of carcinogenic impacts (as
defined in Section 8.0 of this Work Plan) and also derived from concentration data. '

Target criteria used to identify “unacceptable” risks.

These inputs directly support the project objective of evaluating risks to potential receptors and
conducting a RFI/CMS.
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Exposure point concentrations will be generated for the constituents identified as being present in the
environmental media as a result of a release from a past operational activity. To provide the necessary
data, samples of the environmental media of interest will be collected from SWMU 2 and analyzed for
various chemical parameters. Quarterly monitoring of the integrity of the cap and subsidence will be
collected and used to assess thé ability of the Interim Measure to provide long-term containment of

contaminants.

To address secondary issues of fate and transport of constituents (and ultimately the potential for risks
outside SWMU boundaries) énd to support the RFI/CMS, additional data will be collected for soil and
ground water samples. In addition to chemical parameters, soil samples will be analyzed for bulk density,
grain size distribution, cation exchange capacity (CEC), pH, and total organic carbon (TOC). Surface -
‘water samples will be analyzed for total suspended solids (TSS) and hardnéss. Dissolved oxygen, pH,

and specific conductance are examples of water quality parameters to be measured for ground water.

The type, quality, and quan;(ity of data must be sufficient to support the project objectives. Further details
on the QA of the analytical program are provided in the QAPP, located in Appendix C. The risk-based
screening criteria identified in Section 4.2.1 will be used in the QAPP to evaluate the analytical methods

for the proposed investigation.

4.2.4 Boundaries

To ensure that sufficient and representative data are available to quantify risks for the general classes of
potential receptors, boundaries were set for the sam'pling program. The boundary of the Dye Burial
Grounds varies according to environmental media under investigation. Soils are not assessed much past
the existing boundaries of the Interim Measures cap system. Groundwater investigations are limited to
those immediately adjacent to the cap in the first round and those outermost existing wells in the second
round. Valley slopes are included in the boundary of the site during surface water and sediment
investigations.

Temporal bb_undaries are not considered for thié investigation. The objective of this CTO is to evaluate
potential risks to human and ecological receptors under current and future land use. This will be
accomplished by evaluating the risks associated with site media under current conditions (i.e., current

chemical concentrations). Past conditions will be assessed in drainageway samples of sediments.
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For SWMU 2, the proposed investigation for soil will be limited to the historically disturbed soil areas

4241 Soil Sampling

outside the cap that were identified during the clearing stage of the cap installation. Soil samples will be
collected at the interface of the native soil and the fill material placed in the area after excavation. It is
estimated that most subsurface soils will be collected at a depth no greater than 5 feet bgs. If, however,
site conditions warrant samples at depths greater then 5 ft., they will be collected. Construction in this
area will not occur because of the deed restriction in place for the multi-layered cap; therefore, the
necessity of obtaining information to a depth of 10 feet bgs to evaluate a construction worker scenario is

not required. It is assumed that the majority of ecological receptors are not exposed to subsurtace soil.

Background soil samples from locations not affected by site aétivities will be collected during the
proposed base-wide investigation. The results of the soils background investigation will be used in the
risk assessments for SWMU 2, as identified in Sections 8.0 (human health) and 9.0 (ecological). The
background data will be used to identify those detected soil constituents related to historical site aétivities
compared to. those constituents attributable to natura! soil conditions. Only those chemicals identified as

site-related constituents will be evaluated in the risk assessments.

424.2 Ground Water Sampling .

Ground water data will be collected from monitoring wells located within the SWMU boundaries, as well
as locations upgradient and downgradient of the SWMU. Data from upgradient wells will be compared to
data for downgradient and SWMU wells to (1) establish ground water conditions before entering the
SWMU (not affected by site activities), (2) identify whether detected constituents are present as a result of
historical site activities, and (3) evaluate the potential for risks outside the SWMU boundaries.

4243 Surface Water and Sediment Sampling

Surface water and sediment sampling will be conducted. Data will be collected from locations affected by
site activities. Data from Little Sulphur Creek watershed locations will be compared to data from Sulphur
Creek watershed locations to (1) establish surface'water and sediment conditions not affected by site
activities, (2) identify whether detected constituents are-present as a result of historical site activities, and

(3) evaluate the potential for risks outside the SWMU boundaries.
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425 Decision Rules

The decision rule is the culmination of the first four planning steps of the DQO Process. It identifies the
constituents being monitored ovr evaluated based on historical detected chemicals of interest, the
constituent-related parameters to be measured, the criterion used to determine whether an environmental
problem (i.e., risk) exists, and the actions taken if a problem does or does not exist. The decision rule
identifies how the data will be used when making decisions regarding the estimated risks for exposure to

site media.

For this investigation, four sequential decision rules have been identified. The sequence allows for the
early elimination of the SWMU if it poses minimal risks to potential receptors via a comparison of site data

to risk-based screening levels. The sequence of decisions is, as follows:

1. It SWMU data Vcollected during the historical field investigations exceed applicable, current risk-
based screening levels, chemicals present at concentrations. in excess of the screening levels
and potentially associated with past site operations' are identified as detected chemicals of
interest. These chemicals are included in the sampling and analysis design. Otherwise, no
chemicals of interest are identified and a comprehensive sampling and analysis design is

conducted for the SWMU to confirm the absence or presence of chemicals of interest.

2. if SWMU data collec;ted during the proposed field investigations exceed applicable, current risk-
based screening levels, the SWMU is identified as having the potential to -pose increased
(“unacceptable”) risks. Chemicals present at concentrations in excess of screening levels are
identified as COPCs, and the SWMU is further evaluated in the risk assessments and CMS.
Otherwise, the SWMU is eliminated from further evaluation, is identified as posing minimal
(“acceptablé") risks to potential human and ecological receptors and long-term performance

monitoring of the cap is recommended for the site.

3. For those SWMUs carried through the risk assessment following the initial risk-based screening,
if the cumulative HI for a potential receptor (or target organ) across all exposure pathways
exceeds 1.0 (unity) for noncarcinogenic effects and/or if the cumulative ILCR for a receptor
across all exposure pathways exceeds 1E-4 (the upper limit of the U.S. EPA's target risk level), a
declaration of “unacceptable” risks for the receptor/SWMU is issued. In this instance, it will be
recommended that a risk rrianagemént plan be prepared for the SWMU. Corrective measure
alternatives to contain the unacceptable risks, will be identified in the RFI, evaluated in the CMS,

and selected in concert with stakeholders. Otherwise, the risks associated with site media will be
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identified as minimal (“acceptable”). No environmental problem is considered to exist at the

SWMU, and performance monitoring of.the cap will be warranted.

4. If chemicals of interest are not detected in transport pathways under investigation (e.g., surface
water transport into drainageways, etc.), then it will be assumed that the pathway is not complete
and not viable for additional corrective measures. |f pathways for migration exist, corrective

measures will be identified and evaluated in the RFI/CMS.

A flowchart illustrating the decision rule sequences for the project is presented in Figure 4-2. The
methodologies and techniques used to estimate the risks (Hls and ILCRs) for potential receptors are
defined in the risk assessment methodology sections of this Work Plan, Sections 8.0 (human health) and

9.0 (ecological).

4.2.6 Potential Errors Associated with the Decision Rule

Potential errors associated with each of the decision rules are presented in this section.

4.2.6.1 Hazard ldentification

The proposed field investigation is based in part on the identification of detected parameters of interest
(i.e., hazard identification). Several uncertainties are associated with the use of the historical data,

including the associated chemical-specific reporting limits and the quality of the historical data.

Reporting limits for some constituents in the historical data sets were greater than current risk-based
screening criteria. If a constituent was not. detected, it was assumed that the constituent was not of
concern at the SWMU. However, there can be no certainty that such eliminations are valid because the .
data were censored at the reporting limit. Furthermore, limited QC data were available for the historical
data; therefore, the validity of the data could not be confirmed. These uncertainties could result in

potential constituents of interest going undetected and unidentified.

It is possible that some chemicals that were identified as detected parameters of interest are not actually
present in the site media at concentrations of potential concern. For instance, various contaminants were
detected in the field QC and laboratory blanks associated with the historical data. Although chemicals
typically regarded as blank contaminants, such as methylene chloride and phthalates, were not identified
as detected parameters of interest, other chemicals potentially attributable to blank contamination may

have been identified as site-related contaminants (detected chemicals of interest). Additionally, the

089908/P : 4-14 CTO 0010




NSWC Crane
Work Plan
Revision: 0
Date: May 2001
Section: 4
Page 15 of 24

N |

|
background samples collected during the previous investigations were not always representative of
background conditions. Consequently, the actual inorganic constituents released to the environment from
past operations may not be accurately identified. Finally, constituents that are ubiquitous may have been

identified as a concern at the site.

Although it is true that hazardous constituents have been detected at the SWMU, some chemicals may
not be present asAa result of releases from past site operations. For example, pesticides and herbicides
were detected in almost evefy monitoring well at SWMU 2 - Dye Burial Grounds. The past operations at
SWMU 2 dealt strictly with burial of dyes and dye-pontaminated materials. Pesticides and herbicides,
although present at the site, are not associated with dye burial activities conducted at SWMU 2. Most
likely the pesticides/herbicides are a result of insect control practices that were conducted throughout the

entire facility.

4.26.2 Reporting Limits for Proposed Investigation

Similar to issues associated with the reporting limits for the historical data, the reporting limits for some of
the constituents for the proposed field investigation also exceed current risk-based screening criteria. To
limit the adverse effects of data censoring, to the greatest maximum extent possible, analytical methods
were selected with reporting limits (RLs) at concentrations less than or equai to the risk-based target
levels. If analytical methods were selected with associated RLs in excess of risk-based screening criteria,
it is only because attainment of lower limits is not practicable. Details of the efforts undertaken to
establish lower RLs are provided in Section 1.4 of the QAPP.

To prevent the contamination problems previously identified with the historical data, various QA/QC
measures will be taken to ensure that cross-contamination of samples and other contamination
introduced during sampling and analysis do not occur. Also, all data will be independently validated to
identify whether such problems have occurred. Any verifiable problems will be taken into consideration
when using the data. As expiained in Sections 8.0 and 9.0 of this Work Plan, the interpretation of the
data for human health and ecological risk evaluations™ will address the potential for constituents to be
present in the site media for reasons other than past site operations. These chemicals may be present
because of background conditions'(inorganics), as well as anthropogenic sources [pesticides, herbicides,

polycyclic aromatic hydrocarbons (PAHs), etc.].
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As noted in Sections 8.0 and 9.0 of this Work Plan, uncertainty in risk assessment may arise from a

4.26.3 Risk Assessment

variety of sources (e.g., analytical data, toxicity data, exposure assumptions, etc.). These uncertainties
may lead to the overestimation or underestimation of risks. These uncertainties will be explicitly identified

in the risk assessments.

427 - Sampling and Analysis Design

To be conservative (i.e., estimation of maximum representative risks for a SWMU) and consistent with
past sampling activities, a biased, random sampling design will be used to sample those locations that
are most likely to be contaminated. This will build in added conservatism in the decision-making process,

providing protection against failure to identify an environmental problem (or “unacceptable” risk).

The sampling and analysis design for SWMU 2 is based on the CSM and historical data for the SWMU.
in general, the historical analytical data for the SWMU consists of ground water monitoring data from
approximately 1981 to 1992. At least one round of a comprehensive analytical list of constituents (e.g.,
Apperidix IX parameters) was completed. Typically, the ground water monitoriﬁg data consisted of water
quality parameters and a limited list of chemical parameters. Explosives also were included in the .

analytical program for SWMU 2.

As noted in Section 4.2.6.1, a potential for committing errors exists in evaluating the historical data
associated with the SWMU. However, for SWMU 2, the historical data clearly defines the nature of the
environmental problem; therefo‘re, samples collected at this SWMU will be analyzed for a focused list of
constituents (i.e., dyes and metals only). The specific analytical program for SWMU 2 is presented in
Section 5.5. '

The risks posed to human and ecological receptors from the SMWU will be calculated solely on the data
collected from this field investigation. As a result of the uncertainty associated with the historical data,
these data will be used to focus the field investigation and in é qualitative manner to support risk
conclusions drawn from the current data. Further details on the use of the current and historical data in
the human health and ecological risk assessments are presented in the risk assessment methodology

sections of this Work Plan, Sections 8.0 (human health) and 9.0 (ecological).
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The CMS performed for this SWMU will be based on the elimination of potential transport pathways and
on performance monitoring of the cap. Further details on the use of the current and historical data in the
CMS are presented in Section 10.0 of this Work Plan.

Proposed sample locations were selected in areas of known contamination to verify the nature of
contamination and to better quantify the level of the constituents. It should be noted that all sampling
locations are o'uts'ide the perimeter of the cap. The integrity of the cap will be preserved throughout this
entire sampling program.  In addition, locations to be sampled were dispersed throughout the SWMU to
provide adequate coverage for potential receptors (i.e., to support the calculation of a representative
concentration for exposure to the entire site). Figures illustrating historical sampling locations where

chemical concentrations exceeded risk-based screening levels are presented in Section 5.0.

4.3 SUMMARY

The proposed sampling and analysis design for SWMU 2 was developed based on available historical
data and site-specific CSMs. U.S. EPA’'s DQO Process was used during the development of the
proposed field investigations to ensure that the data collected are sufficient for the attainment of the

~ objective of thé project, which is the completion of a RFI/CMS and risk assessment for the SWMU.
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TABLE 4-1

SUMMARY OF POTENTIAL RECEPTORS -

SWMU 2
NSWC CRANE, INDIANA
‘ Adolescent | Maintenance | Construction | Occupational Resident Recreational Ecologlcal

Scenario Trespasser Worker Worker Worker {Adult/Chiid) | User (Adult) Receptors( )
Current Land Use X X X E) - - X
Future Land Use X X X -- X X X
1 Includes terrestrial and aquatic receptors. ‘
2 - "X" indicates that the receptor will be evaluated in the human health or ecological risk assessments. Receptor may be a potential receptor

under current and/or future land use.

HW

to be developed because of limitations associated with the cap.

"--" indicates that the receptor is not a likely potential receptor and will not be evaluated in the human health risk assessment.
Unlikely receptor under future land use. Evaluated for decision-making purposes only for exposure to ground water. This site is not likely
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5.0 SWMU 2 - DYE BURIAL GROUNDS

The proposed field investigation for SWMU 2, Dye Burial Grounds; needed to fulfill the overall objectives

of this CTO ¢i.e., the completion of RFI/CMS and risk assessment activities), is provided in this section.

Section 5.1 presents a brief background of activities, which have occurred at the site. The physical
setting (geology, hydrology, topography, etc.) is contained in Section 5.2. A brief synopsis of the previous
site investigations and hazard identification based on the historical site data are presented in Sections 5.3

and 5.4, respectively. -Section 5.5 summarizes the proposed field investigation for the site.

5.1 BACKGROUND

Limited information is known. regarding the operational history of the Dye Burial Grounds. The site map
for SWMU 2 is presented as Figure 5-1. Approximate boundaries of the site are provided. Although it is
known that military smoke dyes aﬁd dye-contaminated materials were disposed at the site, no records are
available on the specific dyes and quantities. It is estimated that 50,000 lbs of dyes and dye-
contaminated materials were déposited in open trenches from 1952 to 1964. Materials reportedly
included magnesium, boxes and rags contaminated with dyes, and about 60 open-topped drums of dye.

The sizes of the drums are not known.

SWMU 2 is comprised of at least four main trenches. Although three trenches were originally thought to
be present at the site, additional trenches were located during historical site investigations. The original
three trenches are each approximately 10 feet wide, 6 feet deep and 50 feet long. These three trenches
are aligned end to end. All the trenches are situated atop a ridge. All the trenches reportedly were
backfilled to the ground surface with soil in 1972, but were not permanently capped. NSWC Crane
placed crushed rock along a roadway immediately north of the trench area in 1987 to facilitate access by
well drilling vehicles. (USACE, 1998). ‘

Géophysical surveys were conducted at the site in January 1991 to delineate the boundaries of the
disposal activities. The results of the survey indicated that ther(_a are approximately 17 unidentified
anomalies located at the site that may be attributable to site operations and may contain dye-

contaminated material.

An interim measures cap design was developed for the site (Glynn, Bennett, and Stark, 1995) to minimize
potential threats to human health and the environment by the mitigation of the migration of contaminants

to ground water. The limits of the cap were identified using the geophysical survey information. The
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construction of a multi-layered cap began in 1996. During site preparation (clearing activities),
dye-contaminated materials were found outside the planned limits of the cap. An investigation of the
extent of contamination outside the cap limits was performed in early July 1996. This investigation
consisted of the excavation of 12 potholes approximately 24 inches deep. Dyes were visually observed

in eight of the potholes.

NSWC and U.S.‘ EPA conducted an additional investigation into contamination located outside the
planned limits of the cap in early August 1996. Several additional areas/trenchés containing dyes and
dye-contaminated materials were found during this field investigation. Some of the disturbed areas were
deéper and/or wider than the three trenches which were originally thought to comprise the site. Results of
the NSWC and U.S. EPA investigation are included in the Interim Measures Completion Report (MK,
1999; Appendix D). The interim measures cap was expanded to include some of the newly identified

disturbed areas; thereby delaying the construction of the cap.

In 1997, a revised Work Plan for Interim Measures Cleanup at SWMU 2 was prepared to address the
residual contamination found outside the planned cap limits. Excavation of dye-contaminated soils at the
disturbed areas began in November 1996. Some samples from the excavated areas were coliected by
NSWC Crane and are stored at the Base; these samples were not subjected to chemical analysis. In
addition, no cc'mﬁrmatbry samples were collected to verify that all residual contamination was removed

from the disturbed areas.

As runoff began collecting in dye-contaminated'soil excavations, surface water management became a
significant issue. During the winter months, cap construction activities ceased, and dewatering of the
west end of the cap excavation was required to manage surface water runoff. Dye-impacted water from
the excavations was pumped to three 500-barrel frac tanks, which were located in a centralized staging

area at the site.

Following a farge storm, an.uncontrolled release of dye-impacted surface water runoff occurred on
January 22, 1997. The release occurred on the northside berm of the west (southwest) excavation
extending to approximately 40 ft north of the berm. The released water was pumped into the frac tanks.
Some of the released water froze on the ground. Approximately 9 cubic yards of contaminated ice and
soil stuck to the ice was placed into mud boxes. At completion, a total of eight frac tanks and two mud

boxes were required to minimize the waste material.

In late 1997 during the construction of the foundation fill for the cap, seeps of dye-contaminated water

were observed primarily in the northeast and northwest areas within the cap limits. A seepage collection
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system was constructed at the northeast area. Liquid was pumped to the frac tanks; the system was
closed after construction of the foundation fill was completed. In September of 1998, thé cap was
completed at the Dye Burial Grounds. The NSWC Crane Laboratory analyzed samples of the dye-
contaminated water collected from the frac tanks (MK, 1997). Followihg U.S. EPA- and IDEM-approval,
the water in the frac tanks was designated as non-toxic. In September of 1998, the dye-contaminated

» water was disposed in the Base’s wastewater treatment plant.

Complete details of the multi-layered cap system were provided in the Interim Measures Completion
Report (MK, 1999).

5.2 PHYSICAL SETTING

SWMU 2, Dye Burial Grounds is located in the eastern portion of the NSWC Crane, northeast of the
Ammunition Burning Grounds (SWMU 3). SWMU 2 is bounded on the west by Highway 12 and the
Ammunitions Burning Grounds site; on the north by Highway 58; and on the east by Highway 274.
Sulphur Creek flows on the east-northeast side of the SWMU and Little Sulphur Creek fiows on the south-

southwest side of the site.

5.2.1 Topography/Hydrology

The topography at Dye Burial Grounds is relatively rugged, consisting of a series of steep-sided, narrow
ridges and valleys. The SWMU lies 500 to 1,000 feet southwest of the crest of a north-northwest trending
ridge separating Sulphur Creek from Little Sulphur Creek. Principle surface drainage from the site is to
the south and southwest into Little Sulphur Creek. Little Sulphur Creek is in contact with the Beech Creek
Aquifer, therefore any contaminants carried by surface dréihage may enter the aquifer (Baedke, 1998).
Surface runoff from the Dye Burial Grounds is rapid, leaving the site in drainage channels that head at the
edge of the ridges. The major springs at the site are located in the valleys below the Dye Burial Grounds.
Another ground water seep was identified on the southwest slope of the site. This seep is located at the
elevation of the projected Pennsylvanian-Mississippian unconformity, the base of the Mansfield
Formation. Flow from the seep is intermittent throughout the year. Figure 5-2 is-a topographic map for

the area and presents drainage patterns away from the site.

5.2.2 Geology

The local geology at SWMU 2 consists of overburden residual clay or silt soil ranging in thickness from 2
to 15 feet. This layer of residual clay and soil covers the uppermost geologic unit on the ridge crests and

is somewhat thinner or absent on steep slopes. The outcrop pattern present at the Dye Burial Grounds
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-reflects headward erosion of drainage in the area and is representative of the surface geomorphology.
The geologic contacts between units are subparallel to the topographic contours and are indicative of
relatively flat-lying bedding planes. Interbedded shale and sandstone from the Mansfield Formation of the
Raccoon Creek Group and the Glen Dean Limestone of the Stephenson Group underlay this overburden..
The primary particles that compose the sandstone are chiefly fine-grained to very fine-grained quartz

sand.

The local stratigraphy of the geologic formations encountered at the site are presented below in

descending order of geologic age (youngest to oldest).
in the Raccoon Creek Group (Pennsyivanian):

e Mansfield Formation — The Mansfield Formation caps the hills and ridges at the Dye Burial Grounds.

This formation varies in thickness from 0 to 65 feet. The dye burial trenches are situated entirely
within the Mansfield Formation, which consists of fine to medium grained, cross-bedded and ripple-
marked, friable sandstones; interbedded shale and sandstone; dark gray, carbonaceous shale;
massive claystone; siitstohe; with occasional thin seams of coal. The Pénnsylvanian-age rocks
underlying the site are dominated by ripple-marked sandstone, dark gray shale, and lenticular bedded
shale facies. Ripple-marked sandstone commonly encases thin, coarser grained cross-bedded
sandstone. The sandstones at the site were probably formed in intertidal to subtidal coastal areas.
The lenticular shale consists of dark gray, silty, carbonaceous shale with lenses of silty, very fine
grained sandstone. The dark 'gray shale and lenticular shales separate two distinct sandstone units
at the Dye Burial Grounds. The sandstone units form the upper two aquifers at the site. The
Mansfield is covered by 5 to 15 feet of silty clay soil throughout the site. The sandstone contains

numerous bedding plane joints.
In the Stephensport Group (Mississippian):

* Hardinsburg Formation — The Hardinsburg Formation is found immediately below the Mississippian-

Pennsylvanian unconformity and is relatively uniform in thickness. The greatest thickness
encounteredv in the Hardinsburg at the DBG was 28.6 feet. The formation consists of thick, laterally
varying beds of fine-grained, friable sandstone; thinly laminated sandstone and shale; dark-gray,
thinly bedded carbonaceous shale; and green shale containing dark red-brown mottling. The green
shale zones are similar in appearance to the Elwren Formation. The Hardinsburg serves as an

aquiclude between the Mansfield sandstone and the underlying Golconda/Haney Limestone.
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e Golconda/Haney Formation — Several years ago the name for this formation was changed from the

Golconda to the Haney. To facilitate cross-reference to earlier reports both names are used in this
report. The thickness of this formation ranged from 2.9 feet in the northeast area of the site to 18.4
feet in the southwest portion of the site. The formation consists of gray-brown, medium to coarsley
crystalline, fossiliferous, very hard and dense limestone in beds ranging from 2 to 14 feet thick, with
interbeds or zones of dark gray shaley limestone. A 0.5 to 2 feet-thick shale bed occurs near the

middle of the formation. The Golconda/Haney forms the middle aquifer of the Dye Burial Grounds.

e Big Clifty Formation — The Big Clifty Formation is divided into two distinctly different lithologic

members. The upper member is known as the Indiana Springs shale and consists of a 20 to 24 feet-
thick bed of dark gray, thinly bedded, platy to fissile, carbonaceous, locally fossiliferous shale. The
lower 3 to 4 feet of shale is generally massive, olive to olive gray and tan, and oxidized in contact with
the underlying sandstone. The Indian Springs serves as an aquiclude at the base of the
Golconda/Haney aquifer. ’

The lower member of the Big Clifty Formation consists of approximately 40 feet of yellow to olive tan,
_ massive, rippled, very fine, well sorted, friable and permeable sandstone that is cut by numerous
intersecting joints. The lower portion of the Big Clifty Sandstone and the underlying Beech Creek

Limestone form the lower (deepest) aquifer at SWMU 2.

e Beech Creek Formation — This formation consists of fossiliferous, very hard and dense limestone that

ranges from 19 to 23 feet in thickness. In the upper one-third to one-half of the formation, the
limestone is light to medium gray brown, medium to coarsely crystalline, and has occasional
stylolites. In the lower zone the limestone is dark gray, fine to medium crystalline and contains
occasional to numerous wavy shale partings. Generally, the lower few inches of limestone contain
rounded shale inclusions from the underlying Elwren Shale. The Beech Creek Limestone and the

overlying sandstone in the Big Clifty Formation together represent the deeper aquifer at the site.

In the West Baden Group (Mississippian):

e Elwren Formation — The Elwren Formation averages 20 feet in thickness. It consists of massive to
thinly bedded, dark‘gray-green relatively impeNious shale with interzones of red-brown claystone.
The Elwren serves as an eﬁective aquiclude at the base of the Beech Creek Limestone. The base of
the Beech Creek ktop of the Elwren) is exposed in several places in the valleys surrounding the Dye
Burial Grounds. Ground water can be seen flowing freely along the top of the Elwren and from

springs at some locations at or in the vicinity of the site.
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5.2.3 Hydrogeology

The ground water gradient at the Dye Burial Grounds is primarily south and southwest (Figures 5-3
through 5-6). The depth to the ground water table ranges from approximately 12 feet bgs to
approximately 20 feet bgs.

Four ground water zones in three distinct aquifers were identified at site. In descending order, the
laquifers are the Pennsylvanian sandstone, the Golconda/Haney Limestone, and the Beech Creek
Limestone (including the lower part of the Big Clifty sandstone). The Pennsylvanian sandstone (the
Mansfield Formation) is divided into upper and lower aquifers by an eastward thickening sequence of
shale. The two Mansfield Formation aquifers are designated “lower” and “upper” Pennsylvanian. Ground
water flow is through joints in the rock aquifers and also through connected intergranular pore spaces in

some of the sandstones, particularly in the lower Pennsylvanian sandstone aquifer.

Shales hydraulically separate the three lower aquifers. The Beech. Creek is considered to be protected
from direct vertical infiltration of waters from the site by shale units above the Big Clifty sandstone. The
Golconda-Haney is separated ffom the Pennsyivanian aquifers above by the Hardinsburg shale, which is
up to 28 feet thick at the site. The Hardinsburg serves as an aquiclude to vertical infittration of
constituents from the Dye Burial Grounds; however, entry of constituents may be possible from exposed
slopes. The lower Pennsylvanian aquifer is overlain by unsaturated sandstone and siltstone in the
western portion of the site, and therefore, is susceptible to constituent infiltration from surface waters.
Over much of the site a wedge of shale, which thickens considerably eastward, overlies the lower
sandstone aquifer. This thick shale wedge on the east end of the site isolates the upper sandstone of the
Mansfield from the Io'wer sandstone and allows the upper Pennsylvanian aquifer to exist perched above

the lower sandstone.

The upper Pennsylvanian aquifer (i.e., perched zone) is of limited areal extent separated only locally from
" the next lower aquifer by a discontinuous wedge of fine-grained sediments. The dye burial trenches are
reportedly 6 feet deep. The base of the trenches probably contact or are very near the top of the aq.uifer.
However, only.the northeastern one-third of the trenches is sited in the saturated soil associated with this
aquifer. Any leachate from the northeastern trench area potentially would have access to the uppermost
} aquifer. The upper Pennsylvanian has the potential to carry water to the north-northwest, in contrast to
the general south-southwest flow in deeper aquifers at the site. The small area of saturated soil,
however, limits the distance to which ground water and contaminants can be transported within the

aquifer.
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The sediments that separate the upper and lower Pennsylvanian aquifers are coarser to the west; thereby
providing a better opportunity for ground water to percolate from the upper to lower Pennsylvanian
aquifers. Although the base of the trenches may be in contact with the upper Pennsylvanian, the lower
Pennsylvanian is more likely to receive infiltrating dye-contaminated water because of the limited area of
saturation and because ground water would preferentially migrate from the upper to the lower
Pennsylvanian aquifer. Flow in the lower Pennsylvanian is unconfined and is to the south-southwest,

generally toward the valley of Little Sulphur Creek.

As part of a geochemical and dye tracer study in the Beech Creek Aquifer at the Ammunition Burning
Grounds, an initial assessment was conducted to establish the contribution of dyes from SWMU 2 to
ground water and springs in the vicinity of the sites (Baedke, 1998). Tracer dyes were analyzed
qualitatively by spectrofluorophotometry. The maximum concentration of tracer dye (fluoroscein at
4 ug/L) was found in the seep southwest of the Dye Burial Grounds. The geochemical and tracer study
concluded that elevated magnesium and sulfate concentrations (i.e., greater than site-specific
background levels) in the Beech Creek Aquifer may be attributable to site operations activities at
SWMU 2.

5.3 PREVIOUS INVESTIGATIONS

A brief description of the historical data collection activities conducted at SWMU 2, Dye Burial Grounds, is
contained in this section. Ground water and seep samples have been collected at the locations illustrated
in Figures 5-7 and 5-8." A tabular summary of the previous investigations completed for the site is

presented in Table 5-1.

Various investigations were completed from 1981 to 1986 as part of several multi-site investigations. The
first of which was the Initial Assessment Study (IAS) (NEESA, May 1983). The IAS was initiated in April
1981 in response to the Na\}y Assessment and Control of Instaliation Pollutants (NACIP) Program. The
Naval Energy and Environmental Support Agency (NEESA) completed the IAS in May 1983 with
assistance from the Ordnance EnvironmentaAl Support Agency and the U.S. Army Corps of Engineers
(U.S. ACE) Waterways Experiment Station (WES). The intent of the |1AS was to identify and assess sites
posing a potential threat to human health and the environmental from past hazardous materials

operations.

The IAS consisted of the installation of eight monitoring wells (Wells 02-01 through 02-08) along the

perimeter of the site. During the installation of these wells, soil samples were collected and tested for
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various soil characteristics. After the monitoring wells were installed, ground water samples were
collected and analyzed for a comprehensive list of chemical constituents and RCRA water quality
parameters. As part of the IAS, both quarterly and semi-annual sampling of the monitoring wells were
initiated at Dye Burial Grounds. The list of soil tests performed and the chemical constituents included in

the ground water analytical program is identified in Table 5-1.

Based on the initial conclusions of the IAS, it was determined that disposal activities at Dye Burial Ground
did not present an immediate human health or environmental threat. However, the site was

recommended for further study to evaluate potential long-term impacts. -

In response to the recommendation presented in the 1AS, an RF| Phase Il Ground Water Assessment
was performed- at the Dye Burial Grounds in 1887-1990 (U.S. ACE, March 1991). The objective of the
study was twofold: 1) to further refine the nature and éxtent of contamination at the site and 2) to further
refine the hydrogeology at the site. Twelve well clusters (i.e., thirty-three additional individual wells -
labeled 02C09 through 02C19) were installed. In 1988, 26 monitoring wells and one seep were sampled

and analyzed for priority pollutant constituents.

The RFI Phase Il ground water release characterization commenced in October 1990 with the addition of
three monitoring wells (labeled 02C20 through 02C22). In addition to refinement of the nature and extent
of contamination, the objective of this effort was to determine regional and site hydrogeology including
~ distribution of aquifers, characteristics of ground water flow, and the influence of stratigraphy and geologic
structure on ground water and constituent migration. This study included the collection of four rounds of
ground water samples from the 44 monitoring wells. These samples were analyzed for Appendix 9

constituents, explosives, and miscellaneous water quality parameters.

In 1991, a geophysical investigation was conducted at the site to delineate the boundaries of the dye
burial trenches and identify buried anomalies. Several anomalies were observed, in addition to the three

known trenches.

From June 1996 though September 1998, the interim measures (i.e., construction of a cap system) was
conducted at the site. The interim measures included site clearing, relocating an access road,
establishing storm water controls, excavating dye-impacted materials, constructing the multi-layered cap
“system, and managing and disposing of dye-impacted water. During the site clearing, dye-contaminated
soils were found outside the planned limits of the cap. In August 1996, U.S. EPA and NSWC conducted
a field investigation. This investigation included the advancement of shallow borings at multiple locations,

in order to determine the extent of the burials. Dye-contaminated materials were excavated and placed in
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the subgrade of the area to be capped. Confirmation of excavation was performed by visual observation

that no dye remained in the area; confirmation sampling was not conducted.

54 HAZARD IDENTIFICATION

The hazard identification characterizes those constituents that may be attributable to historical operations
at the site. - Based on knowledge of site practices and an interpretation of the historical data (i.e.,
comparison of detected constituents to risk-based screening criteria), a list of detected chemicals of
interest was developed for Dye Burial Grounds. Detected chemicals of interest are defined as those
chemicals, excluding blank contaminahts, present at concentrations greater than risk-based screening
criteria. Discussions of those constituents detected at concentrations in excess of current human health
and ecological screening criteria are provided in ‘Sections 5.4.1 (organics) and 5.4.2 (inorganics). A

summary of the detected parameters of interest is contained in Section 5.4.:3.

Historical site‘ data were compared to human heaith and ecological criteria to identify chemicals of
interest. Summaries of the comparison of historical site data to human health and ecological risk-based
criteria are presented in Tables 5-2 (Upper Pennsylvanian), 5-3 (Lower Pennsylvanian), 5-4 (Upper
Hardinsburg), 5-5 (Golconda/Haney), 5-6 (Beech Creek) and 5-7 (spring water). A brief description of the

screening criteria used was provided in Section 4.2 of this work plan.

Figures 5-9 through 5-16 depict those locations where exceedances of human health and ecological risk-
based criteria have been noted in ground water during previous investigations. Separate figures are.
provided-for each ground water aquifer including the Upper Pennsyivanian, Lower Pennsylvanian,
Golconda/Haney, and Beech Creek. For each aquifer, separate figures are presented to illustrate human
health and ecological exceedances. Figures for the Upper Hardinsburg and spring water are not

presented due to limited characterization data.

Because shallow ground water at the site appears as spfings/seeps and discharges to surface water
(most notably Little Sulphur Creek) and since surface water/sediment samples have not been collected
from the site, historical ground water data were compared to ecological screening criteria for surtace
water. The comparison is considered to be conservative, as it does not take into acco.unt the dilution of
contaminants in the creek. Thus, it should be noted that those chemicals identified as detected chemicals
of interest based solely on the comparison of ground water data to surface watér criteria may not actually

be present in the surface water at concentrations of potential concern.
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5.4.1 Organic Constituents

Benzene; chloroform; 1,1,2-trichloroethane; 1,4-dichlorobenzene; and Aroclor-1254 were detected in the
ground water samples collected from SWMU 2, Dye Burial Ground. Similar to other SWMUs at the Base,
these chemicals may be present at low levels in the ground water as a result of historical Basewide
maintenance practices. Historically, it was common practice to treat areas alongside roadways with a
mixture of herbicides and waste fuel oils. This practice was performed for insect control and dust
suppression purposes. Since these constituents have been detected at low levels in the ground water at
other SWMUs, these chemicals are not considered to be site-related constituents and were eliminated as

detected parameters of interest for the site.

Acetone, methylene chloride, and some phthalates were detected in the ground water samples collected
at the site. Several reported concentrations of thésé chefnicals exceeded risk-based criteria, as
ilustrated on Figures 5-9 through 5-10. These chemicals were detected in the Iaborafory and field QC
blanks associated with the site samples. They are not considered to be site-related constituents and
were eliminated as parameters of interest for Dye Burial Grounds. These chemicals were reported at
similar concentrations in environmental samples collécted at other SWMUs, thereby, supporting' the
conclusion that the presence of these chemicals are attributable to contamination introduced through

sampling (decontamination or ambient conditions) or laboratory analysis.

During the 1988 sampling event, 2,4-dinitrotoluene was detected in well 02-05. The presence of this
constituent in site wells was not confirmed in subseduent sampling events. This constituent, as well as
2,4 ,6-trinitrotoluene, was found in the background monitoring well (02C10). The presence of these
constituents in the background well and not in the other site wells supports historical operations

information associated with the site in that explosives/munitions were not placed in the dye burial

trenches. Consequently, 2,4-dinitrotoluene was eliminated as a detected parameter of interest for Dye -

Burial Grounds.

In the ground water samples collected at the site, several 'pesticides and a'herbicide were reported at
concentrations greater than the lowest screening criteria (ground water or surface water criteria). The
pesticides/herbicide exceeding criteria in ground water include lindane, aldrin, heptachlor, heptachlor
epoxide, endosulfan |, gamma-chlordane, 4,4'-DDE, and dinoseb. Pesticides/herbicide are not
" considered to be site-related constituents, but may, in fact, be attributable to Basewide insect control

measures. Therefore, these chemicals were eliminated as detected parameters of interest for the site.
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No organic constituents were positively detected in the seep sample collected from the Dye Burial

Grounds.

'

5.4.2 Inorganic Constituents

A variety of inorganics were found in the ground water at Dye Burial Grounds. Those inorganics detected
at concentrations in excess of the lowest screening criteria are as follow: aluminum, antimony, arsenic,
barium, beryllium, cadmium, chromium (total), cobalt, copper, iron, lead, manganese, mercury, nickel,
selenium, ‘silver, vanadium, zinc, chloride, fluoride, sulfate, sulfide, and nitrogen (as nitrate, as ammonia,

and as total kjeldah! nitrogen).

The following metals were identified as parameters .of interest for ground'water solely on the basis that
reported concentrations exceeded surface water screening criteria for ecological receptors in each
aquifer: chromium (total), cobalt, copper, silver, vanadium, and zinc. As mentioned previously, this is a
conservative comparison and serves to overestimate potential impacts to surface water as a result of
ground water discharge. Although these constituents are listed in Section 5.4.3 as detected above the

screening criteria, they may not be parameters of interest for Dye Burial Grounds.

Nickel and selenium were identified as a parameter of interest for ground water solely on the basis that
reported concéntrations exceeded surface water screening criteria for ecological receptors in each aquifer
except for Golconda/Haney. In the Golconda/Haney aquifer, two detections of selenium (54 and 58 pg/L)
were slightly greater than the Federal MCL/IDEM Tier | screening criteria (50 pg/L). Both of these
detections were in Well 02C13. In the Golconda/Haney aquifer, four detections of nickel (122, 139, 156,
and 299) were slightly greater than the Federal MCL/IDEM Tier | screening criteria (100 pg/L). Ali of
these detections were in Well 02C11. Although these constituents are listed in Section 5.4.3 as detected

above the screening criteria, they may not be parameters of interest for Dye Burial Grounds.

Inorganics were found in most wells in all four aquifers. There is some uncertainty in linking the presence
of inorganics in ground water to activities at Dye Burial Grounds. Anomalously low pH levels were
observed in some wells that exhibited elevated inorganic concentrations (i.e., above the risk-based
screening criteria). Low pH (acidic conditions) in sandstone is most likely a natural phenomenon and
responsible for the elevated concehtrations of inorganics. In addition, the distribution of metals within the
aquifers is not necessarily coincident with the proximity of the wells to the dye burial trenches, thereby
supporting the suspicion that elevated concentrations of inorganics are naturally occurring. However, for
conservative purposes and beéause there is some uncertainty associated with the historical data,

inorganics were identified as detected parametérs of interest.
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A few inorganics were also detected in the seep sample collected from the site. Arsenic, lead, and
selenium were detected at concentrations in excess of risk-based screening levels. These constituents

were identified as detected parameters of interest for the site.

5.4.3 Summary of Detected Chemicals of Interest

Various inorganics were identified as detected chemicals of interest for the Dye Burial Grounds (i.e.,
chemicals reported at concentrations in excess of risk-based screening criteria). -Since samples collected
during previous investigations were not analyzed specifically for dye constituents, no data is available for
these chemicals. Although some additional chemicals (other than inoréanics) were detected at
concentrations in excess of risk-based screening levels, the proposed analytical program for SWMU 2 will
include only those constituents that are likely to be present as a result of site operations. Due to the
uncertainty in the origin of the presence of inorganic compounds, these chemicals will be included in the
analytical program. Other constituents found at the site were not considered to be related to past site

operations as supported by historical chemical use information on the site.

55  PROPOSED INVESTIGATION

The proposed field investigation for SWMU 2, Dye Burial Grounds was developed based on a site-
specific CSM. The general methodology used to develop the proposed investigation (and CSM) was
presented in Section 4.0. This section of the work plan provides the rationale for the proposed site-

specific investigation.

5.5.1 Conceptual Site Model

The CSM for the Dye Burial Grounds, which defines the contaminant source, transport mechanisms,
exposure routes, and potential receptors for the site was presented as Figure 4-1. Based on a.review of
the existing data and visual field observations, a release of hazardous constituents to the surrounding soil
has occ_urred as a resuit of historical site operations (i.e., burying dyes in trenches). Past investigations

did not include analysis for dyes.

It is anticipated, however, that residual contaminants in the soil from the dye burial trenches have
migrated to ground water via infiltration/percolation. Additional release mechanisms, which are expected
to contribute to the contaminant transport, include discharge of ground water via springs/seeps to surface
water/sediment (Little Sulphur Creek), re-entry of impacted surface water to lower aquifers, and

deposition via surface water runoff.

\
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The interim measure for the site, the multi-layer cap covers a large portion of the dye burial area.
Therefore, generation of fugitive dust and volatile emissions from soil are not likely release mechanisms
for the site. In addition, it is assumed that all dye-contaminated soil outside the limits of the cap has been
excavated and placed underneath the cap. If, however, dye contaminated soil is found outside the
capped area, these release mechanisms (i.e., fugitive dust and volatile emissions from soil ) may be

occurring and will require assessment.

Current aﬁd likely future land use at the Dye Burial Grounds is expected to be limited because the multi-
layer cap placed on the site is not likely to be disturbed. The site currently is inactive; no burial activities
occur under_currenf land use. Based on the general scenarios and receptor classes identified in Section
4.0 of this Work Plan, trespassers (ages 7 to 16 years), maintenance and construction workers,

recreational users, and ecological receptors may be exposed to contaminated site media.

A limited hypothetical future residential scenario, involving an evaluation of groundwater for drinking water
purposes, will be performed in the risk assessment for informational purposes only (i.e., decision making.
As mentioned in Section 4.1.4, residents _and occupational workers are not likely potential receptors since
the site is currently inactive and future development of the site is not anticipated because of land use
limitations associated with the cap. Details regarding the assumed receptor characteristics (intake rate,

frequency and duration of exposure, body weight, etc.) are defined in Sections 8.0 and 9.0 of this Work

Plan, which present the methodologies for the human health and ecological risk assessments.

5,5.2  Proposed Sampling and Analysis

The primary objective of the proposed field investigation is:

e to delineate nature and extent of contamination,

e to obtain information to support a CMS, N

e to collect field and laboratory data needed to evaluate the potential risks for those human and
ecological receptors identified in the CSM, and

« to confirm the presence or absence of residual contamination at location subject to Interim Measures.
Table 5-8 summarizes the proposed sampling and analysis for SWMU 2, Dye Burial Grounds, including

overall objectives and objectives for the selection of a particular sampling point. The remainder of this

section provides the rationale for proposed sampling and analysis program.
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The analytical program for the Dye Burial Grounds was developed based on the chemical categories
represented by the list of detected chemicals of interest identified for-the site in Section 5.4. As depicted
on Table 5-8, soil, ground water, surface water, and sediment samples collected from the site will be
analyzed for dyes, inorganics, and other4miscellaneous parameters. Additionally, soil characteristic
parameters (bulk density, grain size, CEC, pH, and TOC), which will be used qualitatively in the risk
assessment, will be collected to assist in determining the likelihood of the potential fate and transport of
contaminants at the site (and the potential for risks outside the site boundaries). This data will also be
used in th_e CMS to evaluate remedial alternatives. Select water quality parameters will be anaiyzed for

ground water and/or surface water.

Field parameters will be coliected for ground water and surface water samples. Typical water quality
indicators, such as pH, temperature, specific conductance, and turbidity, will be collected in the field for
both ground water and surface water. Natural attenuation parameters (dissolved oxygen, oxidation-
reduction potential, ferrous iron, etc.) will be analyzed for ground water at a mobile laboratory located at
the site. As a health and safety requirement, soil samples will be screened during sample collection for

volatiles using monitoring equipment (PID).

Figures 5-17 (soil), 5-18 (ground water), and 5-19 (surface water/sediment) illustrate the proposed
sampling locations for the field investigation at the Dye Burial Grounds. A discussion of the rationale for

the collection of these sampiles is provided in Sections 5.5.2.1 through 5.5.2.3.

The FSP, presented in Appendix A, provides details on the field samplihg procedures (installation of soil
borings or monitoring wells and collection of samples) to be used at the site. The associated HASP is
contained in Appendix B. The QAPP, located in Appendix C, provides details on the analytical

methodologies to be used for the proposed field investigation.

The data collected during the proposed field investigation will be used to assess potential risks for human
and ecological receptors exposed to site media under current and/or future land use. A description of
how the data obtained during the proposed field investigation will be managed prior to the risk
assessment is presented in Section 6.0. General methodologies‘and techniques used to calculate

potential risks for the site are provided in Sections 8.0 (human health) and 9.0 (ecological).

5.5.2.1 Soil Sampling

As previously explained, dye-impacted soil was excavated from the designated areas outside the cap

limits. A summary of the excavation activities is taken from the Interim Measures Completion Report
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(Morrison and Knudsen, 1999). The areal extents and depths of excavation were, at a minimum, to the
lines and grades indicated on Figure I-1 in Appendix |. Soil removal ceased when no colors from dyes
were visible within the excavated areas. When areas of dye-impacted soil were located near the
perimeter of the cap, excavation was extended a minimum of 12 feet inside the perimeter

‘drainage/anchor trench.

To prevent cross-contamination of clean areas, excavation of the dye-impacted soil began at the areas
farthest from the cap limits and progressed toward the cap. Excavated soil was placed and spread in the

central portion of the cap area. The excavated areas were backfilled with clean soil.

Other dye-impacted materials, including bagged personal protective equipment genérated during work
activities, were spread in a single layer within the cap limits to prevent detrimental cover subsidence.
After dye-impacted materials were placed within the cap limits, they were covered with clean foundation
fill. All dye-impacted materials placed within the cap limits were covered daily with clean soil or 10 mil
plastic sheeting to prevent runoff water from contacting dye-impacted material.

The soil sampling program was developed based on the work performed during the interim measures
activities. Surface and subsurface soil samples will be collected to confirm the presence or absence or
residual contamination at those areas subject to Interim Measures andr located outside the limits of the
multi-layered cap system. The previously excavated areas were identified based on information (site
maps, geophysical survey data, etc.) available from the historical reports for the site. The exact locations
to be sampled will be confirmed during the field investigation by observing the prevailing geologic
conditions (i.e., identifying the presence of natural soil horizons {fragipan] in contrast to soil used to
backfill the excavation). Samples will be collected to evaluate the vertical and horizontal soil horizons at

the previously excavated areas.

A minimum of seven subsurface soi‘I samples will be collected from seven locations (02SB01, 02SB02,
02SB06, 02SB07, 02SB12, 02SB13, and 02SB14) within the boundaries of the previously excavated
areas, as illustrated by green sampling locations on Figure 5-17. The soil samples will be collected at
depths just below the depth of excavation to confirm the vertical approach used during the Interim
Measures soil removal. The sampling depth will be determined in the field by identifying the interface
between backfilled and natural soil horizons. Soil samples will be sent to the laboratory for quantitative
dye and inorganic analysis. Thirty percent of the samples will be analyzed for miscellaneous parameters
to fulfill CMS needs; the soil samples designated for these analyses will be randomly assigned during the
field event. Additional subsurface soil samples from greater depths may be collected, it residual

contamination is detected.
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A minimum of 26 surface/subsurface soil samples will be collected from 13 locations outside the limits of
the Interim Measures excavations, as illustrated by the red sampling locations on Figure 5-17. The soil
samples will be collected at surface (0 to 2 feet bgs) and subsurface depths (greater than 2 feet bgs) td
confirm the horizontal approach used during the Interim Measures soil removal. The exact sampling
location and subsurface sampling depth will be determined in the field by identifying the interface between
backfilled and natural soil horizons. Soil samples will be sent to the Iaboratory‘ for expedited quéntitation
dye analysis. Additional soil locations outside the estimated limits of the excavations may be sampled, if

residual contamination is detected. 'Proposed soil sample locations are presented in Figure 5-17.

5.5.2.2 Ground Water Sampling

A phased-approach for ground water sampling will be employed for SWMU 2. Although two rounds of
ground water sampling are proposed, both sample rounds will be conducted during the one fieid event.
Re-mobilization to the site will not be required because of the relatively quick turn-around time anticipated
for the selected analyses. The proposed monitoring locations to be sampled are presented in Figure
5-18.

The first round of ground water samples will be collected from eight existing monitoring wells (02-01,
02-02, 02-05, 02-06 through 02-08, 02C11P3, and 02C12P3) located near the known waste disposal
areas (i.e., trenches, previously excavated areas, etc.) and oné upgradient monitoring well, 02C10P3.
Dyes are expected to be present in these wells, which are either screened in the Upper or Lower
Pennsylvanian aquifers. Round one wells 02-01 and 02C12P3 are Upper Pennsylvanian and all others
are Lower Pennsylvanién wells. It dyes are not detected and if detected inorganic concentrations do not
exceed upgradient concentrations, the second round of ground water sampling will not be conducted and
the conclusion will be made that contamination is not migrating from the disposal areas. If dyes are -
detected or if detected inorganic concentrations exceed upgradient concentrations, the second round of
ground water sampling will be conducted.to evaluate the nature and extent of ground water

contamination.

Up to seventeen existing monitoring wells will be sampled during the second round of ground water
sampling, based on the interim sampie round results, as illustrated on Figure 5-18 (orange-tagged .
monitoring wells). These wells are either screened in the Upper Pennsylvanian (wells 02C17P3 and
02C19P3), Lower Pennsylvanian (wells 02C10P3, 02C14P3, 02C17P2, and 02C19P2), Golconda/Haney
(wells 02C09P2, 02C10P2, 02C11P2, 02C12P2, 02C14P2, 02C17, and 02C19), or Beech Creek aquifers
(wells 02C09, 02C10, 02C11, and 02C12). An additional monitoring well cluster (02T01, 02T01P2,
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02T01P3) may be installed at a location northeast of the site, if it is determined that ground water in the

Pennsylvanian aquifer at the northeastern portion of the site flows in this direction.

All ground water samples collected at the site will be sent to the iaboratory for quantitative dye and
inorganic analysis. As mentioned previously, natural attenuation parameters and other miscellaneous

water quality parameters also will be collected.

5.5.2.3 Surface Water/Sediment Sampling

Surface water and sediment samples will be collected from drainageways, tributaries of Little Sulphur

Creek, and seeps/springs located near the site, which may be impacted by site activities.

Proposed drainageway and tributary sample locations (02SW/SDO1 through 02SW/SDO06) are presented
in Figure 5-19. A total of six surface water and six collocated sediment samples will be coliected from

these locations to.evaluate surface water runoff from the site and subsequent deposition to sediment.
" |t is estimated that surface water and sediment samples will be collected from four seeps or springs near
SWMU 2. The exact locations to be sampled will be determined by a site visit (field survey).

Consequently, proposed sampling locations are not presented in Figure 5-19.

All surface water and sediment samples collected will be sent to the laboratory for quantitative dye and

inorganic analysis. As mentioned previously, other miscellaneous parameters also will be collected.
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INVESTIGATION (REPORT/REFERENCE)

EXTENT OF INVESTIGATION

RESUL_TS OF INVESTIGATION

SUMMARY

DATE OF SAMPLING

ANALYTICAL PROGRAM (PARAMETER/ANALYTICAL
METHOD)

‘DETECTED PARAMETERS OF INTEREST

o

CONCLUSIONS

General Basewide Investigations(”

(1981-1986)

Installation of 8 monitoring wells in 1981.
One well was upgradient of the site. The
other wells were downgradient along the
anticipated perimeter of the site. Quarterly/
semiannual ground water monitoring was
instituted to identify the presence or
absence of contamination. Physical soil
testing to define hydrogeological
characteristics. During the well installation,
the soil originating from the well cuttings
were analyzed for heavy metals.

November 1981 - August 1982 ®|Miscellaneous Physical Soil Testing (Cation Exchange

February 1983 - June 1986"

Capacity, grain size, Atterberg limits, density, water
content, and permeability tests) -- Various Methods

RCRA Group | - Il Parameters* - Various Methods

NA

Upper Pennsylvanian Aquifer. As, Cr, Mn, Hg,
Se, Ag and Sulfate

Lower Pennsylvanian Aquifer: Lindane, As,
Ba, Cd, Cr, Fe, Pb, Hg, Ag, and Chloride
Upper Hardinsburg Aquifer: Cr, Mn, and Hg
Golconda/Haney Aquifer: No Wells Screened
in this aquifer

Beech Creek Aquifer: No Wells Screened

in this aquifer

Spring Water Aquifer: No spring samples taken.

'|Geology consists of overburden ranging in thickness from 2

to 10 feet. This overburden is underlaid by interbedded shale

_|and sandstone. Ground water flow direction was determined
‘|to be south-southwest. Depth to water table ranged from 12 to
120 feet bgs. A perched ground water system was encountered

by well 2-1-81. The presence of the perched ground water
zone indicates that ill-defined, preferential flow paths are
likely to be present.

The highest levels of constituents detected were in the
lower Pennsylvanian aquifer. The highest levels of metals
detected were primarily.in well 02-06. Lindane was found in
well 02-02. :

Detections of acetone, methylene chloride and phthalates are
thought to be a result of laboratory contamination.

RFI Phase |l Ground Water Assessment
Dye Burial Grounds (DBG) - Draft

Naval Weapons Support Center, Crane,
Indiana, (USACE WES, March 1991)

Installed an additional 33 wells. Some were
well clusters. 26 wells and a seep were
sampled and analyzed for priority pollutant
constituents.

June 1988

VOCs -- SW-846 Method 8240

SVOCs -- SW-846 Method 8270

Inorganics + CN -- SW-846 Methods 6010/7060/7471/7740

Miscellaneous Parameters - Ammonia as Nitrogen, Chloride,
Nitrate as Nitrogen, Phenols, Sulfate, Total Kjeldaht Nitrogen,
and Total Organic Carbon

Upper Pennsylvanian Aquifer: Chloroform,
Sb, Cu, Pb, and Se

Lower Pennsylvanian Aquifer. 1,1,2-TCA,
Chloroform, 2,4-Dinitrotoluene, As, Cd, Ni,
Se, Zn, and Ammonia as Nitrogen

Upper Hardinsburg Aquifer: None
Golconda/Haney Aquifer: Chioroform, Sb,
As, Cd, Cr, Cu, Pb, Ni, Se, Zn, Ammonia as
Nitrogen, and Nitrate as Nitrogen

Beech Creek Aquifer: 1,4-Dichlorobenzene,
Sb, As, Cr, Cu, Pb, Se, and Ammonia as
Nitrogen

Spring Water Aquifer: As, Pb, and Se

Ground water flow in the Upper Pennsylvanian is northwest and
southeast but is limited. Ground water flow in the other aquifers

- lis south and southwest. The Lower and Upper Pennsylvanian

aquifers are hydraulically connected in the westem part of the
,DBG area. None of the other aquifers are hydraulically connected.
All but the Beech Creek aquifer are daylighted by valley cutting
within a short distance of the DBG and potentially drain onto the
surface. Well data for DBG suggest that all aquifers drain
ultimately to the valley of Little Sulphur Creek with little or no

.idrainage directly to Sulphur Creek to the east.

Chlorofom was detected consistently throughout the aquifers. This
constituent was detected in wells 02C12 and 02C13. In the Lower
Pennsylvanian, 1,1,2-trichloroethane was detected in well 02-04
and 2,4-dinitrotoluene in well 02-05. 1,4-Dichlorobenzene was
detected in well 02C11 located in the Beech Creek aquifer. The

. |highest levels of metals were found in the Lower Pennsylvanian.

High levels of metals were most consistently detected in wells
02C11,02C12, 02C13, 02C14, 02C15 and 02C18. Each of these
wells was'screened within different aquifers.

Detections of acetone, methylene chloride and phthalates are
thought to be a result of laboratory contamination.
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INVESTIGATION (REPOFIT/REFERENCE)

EXTENT OF INVESTIGATION

i
RESULTS OF INVESTIGATION

SUMMARY

DATE OF SAMPLING

ANALYTICAL PROGRAM (PARAMETER/ANALYfICAL

METHOD) .

DETECTED PARAMETERS OF INTEREST

CONCLUSIONS

RFI Phase il Release Characterization for
Ground Water, Dye Burial Grounds (DBG)
Naval Weapons Support Center, Crane,
Indiana, (USACE WES, June 1994)

An additional 3 wells were installed
beginning in 1990. Conducted four rounds
of ground water monitoring for Appendix 9
constituents in all 44 DBG wells.

“March 1991 - March 1992

VOCs -- SW-846 Method 8240

SVOCs -- SW-846 Method 8270

Organochlorine Pesticides/PCBs -- SW-846 Method 8080

Organophosphorus Pesticides -- SW-846 Method 8140

Herbicides -- SW-846 Method 8150

Inorganics + CN -- SW-846 Methods 6010/7060/7471/7740

Explosives -- SW-846 Method 8330

Miscellaneous Parameters - Nitrate as Nitrogen, Nitrite as
Nitrogen, and Sulfide,

Upper Pennsylvanian Aquifer. Benzene, Aldrin,
Aroclor 1254, Heptachlor, Heptachlor epoxide,
Sb, As, Cd, Cr, Co, Cu, Fe, Mn, and Se

Lower Pennsylvanian Aquifer. Benzene,
Chloroform, Aroclor 1254, Endosulfan |,
Heptachlor, Al, Sb, Be, Cd, Co, Cu, Fe, Pb, Mn,
Ni, Va, and Zn

2,4-Dinitrotoluene and 2,4,6-Trinitrotoluene
were found in the background well screened in
the Lower Pennsylvanian Aquifer.

Upper Hardinsburg Aquifer. Benzene, Sb, and
Co

Golconda/Haney Aquifer: Benzene,

Chloroform, 4,4'-DDE, gamma-Chlordane,
Heptachlor, Dinoseb, Aroclor 1254, Al, Sb, As,
Cd, Co, Cu, Fe, Pb, Mn, Ni, Se, and Zn
Beech Creek Aquifer: Benzene, Aroclor 1254,

gamma-Chlordane, Al, Sb, As, Cd, Cr, Co, Cu,
Pb, Mn, Ni, Se, and Va

Spring Water Aquifer: No spring samples taken.

Ground water flow at this site is primarily south-southwest. There
are four aquifers at the site. These aquifers in ascending order
are Beech Creek, Golconda/Haney, Lower Pennsylvanian and

‘|Upper Pennsylvanian. The three lower aquifers are hydraullically

separated by shale. The upper aquifer is a perched zone of
limited areal extent separated only locally from the next lower
auifer by a discontinous wedge of fine-grained sediments. The
Lower Pennsylvanian aquifer is the most susceptible to infiltration
of constituents from the DBG. Flow in this aquifer is unconfined.
Surtace runoff from the DBG is to the southwest, ultimately into
Little Sulphur Creek. A seep of ground water issuing from the
slope southwest of the DBG at the elevation of the base of

the Lower Pennsylvanian sandstone flows intermittently during
the year.

Several VOCs, Aroclor 1254, and some pesticides/herbicides
were detected in the ground water. Similar constituents were
detected at other SWMUs at the Base. It is likely that these
constituents are attributable to landscaping maintenance
activities conducted at the Base and not to specific DBG
activities. Metals were found in all four aquifers. There

is some uncertainty in linking the presence of metals in ground
water to activities at the DBG. ‘Anomalously low pH in some
wells that were high in certain metals may have exacerbated the
presence of metals. Low pH in sandstone is probably a natural
phenomenon and responsible for the high level of metals. The
distribution of metals within the aquifers is not necessarily
coincident with the proximity of the wells to the dye burial
trenches.

Detections of acetone, methylene chloride, and phthalates are
thought to be a result of laboratory contamination.

Interim Measure Geophysical Investigation
at the DBG, NSWC Crane, Indiana
(WES GL and U.S. ACE, 1991)

The geophysical investigation was
conducted to delineate the boundaries
of the burial trenches and identify buried
anomalies.

. January 1991

NA

NA

The geophysical investigation included electromagnetic (EM),

_|magentic and ground penetrating radar (GPR) surveys. The
“linvestigation identified anomalies that may be interpreted as

areas of soil disturbance caused by trenching activities or

089908/P
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SUMMARY OF HISTORICAL SITE INVESTIGATIONS J
SWMU 2 - DYE BURIAL GROUNDS
NSWC CRANE, INDIANA

PAGE3OF3
A ) EXTENT OF INVESTIGATION : . : o o ' RESULTS OF INVESTIGATION )
INVESTIGATION (REPORT/REFERENCE) — ) . ’
, R SUMMARY | DATE OF SAMPLING ANALYTICAL PR°GR:A“;T‘SSE;‘M?TE“’A"ALYT'CAL DETECTED PARAMETERS OF INTEREST | CONCLUSIONS
Interim Measures Completion Report for Design and construct an engmeered June 1996 - September 1998 - NA NA Site preparation, construction of support features, and
Construction of Cap System at SWMU 02/11 |multi-layer interim measures cap system ‘ constructlon of the engineered multi-layer interim measures cap
NSWC Crane, Crane, Indiana over the dye burial areas. system over the dye burial areas began in June 1996. The project
(Morrison Knudsen Corporation, 1999) . . ) 5 scope included site clearing, relocating an access road,

establishing storm water controls, excavating dye-impacted
materials, constructing the multi-layered cap system, and
managing and disposing of dye-impacted water. During the site
clearing, subsurface dyes were encountered outside the trench
limits. By July, a field investigation was initiated to determine the
extent of the dye burials. Twelve shallow exporatory excavtions were
made. Dyes were found in eight of the locations. In August, a formal
investigation was conducted by USEPA and NSWCEPD. The
investigation included shallow borings at multiple locations. Dye
was found in some of these areas. Excavation of dye-impacted
soil outside the cap limits began in November 1996. The excavated
material was placed within the subgrade of the area to be capped.
Because this work was being performed in the winter, precipitation
} ‘ and management of storm water became a problem. Work was
. ) stopped from January 1998 to April 1998. The lnstallatuon of the

cap was completed in September 1998. .

Al Aluminum )

As Arsenic CN Cyanide Hg Mercury Sb Antimony Va Vanadium

Ag Silver Co Cobalt : Mn Manganese Se Selenium VOC  Volatile Organic Compound

Ba Barium Cr Chromium NA Not applicable ! 8VOC Semivolatile Organic Compound Zn Zinc !
Be Beryllium . Cu Copper Ni Nickel - SwWMU Solid Waste Management Unit !
bgs Below ground surface DBG Dye Burial Grounds Pb - Lead TCA Trichloroethane . .
Cd  Cadmium . Fe Iron RFI  RCRA Facility Investigation : : |

1 Includes, but is not limited to, Hydrogeologic Investigations at Waste Disposal Sites (Dunbar, 1982), Initial Assessment Study of the Naval Weapons Support Center, Crane, Indiana (NEESA, 1983) and Definition of Contaminated Ground-Water Plumes at Selectéd Waste Disposal Sites
{Dunbar, 1984). :

2 Quarterly monitoring.

3 Semiannual monitoring. ‘ :

4 Includes select inorganics, pesticides, herbicides, radionuclides, phenols chloride, fluoride, organic bromine, organic chlonne organic iodine, pH, specific conductivity, sulfate, and total organic carbon.

5 Includes phosphorus and tin. ! : |
i
y
|
t
l
|
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TABLE 5-2

HISTORICAL DATA SUMMARY - GROUND WATER, UPPER PENNSYLVANIAN AQUIFER

SWMU 2 - DYE BURIAL GROUNDS

NSWC CRANE, INDIANA

PAGE 1 0OF 6 -
Ground Water Surface Water
Chemical Frequen.cy of Range of Detections Range of Location of Maximum g:::::;:; ?zj’uelg o U.S. EPA Region Delfz 5:\: g;:;t:up Federal AWQC | U.S. EPA Region
Detections Nondetects Detection Criteria Federal MCL' 9 Tapwater Level Residential Freshwater 5 Surface Water

PRG? Ground Water® |  (Chronicy®” EpqL®
Volatile Organics (ug/L)
1,1, 1-TRICHLOROETHANE 0/10 5 — 0 200 790 200 — 88
1,1,2,2- TETRACHLOROETHANE 010 - 5 - 0 0.055 0.896 = 13
1,1,2-TRICHLOROETHANE 010 5 0 5 0.2 5 - 650
1,1-DICHLOROETHANE 010 - 5 - 0 810 2090 47
1,1-DICHLOROETHENE 0110 - 5 - 0 7 0.046 7 - 78
1,2-DICHLOROETHANE 0/10 - 5 - 0 5 0.12 5 - 190
1,2-DICHLOROPROPANE 010 - 5 - 0 5 0.16 5 380
2-BUTANONE 010 - 100 - 0 - 1900 2500 7100
2-HEXANONE 010 -~ 50 0 ~ e 1710
4-METHYL-2-PENTANONE 0/10 - 550 . 0 o 160 — 3680
ACETONE 6/10 1-19 100 0201 (91c) (11/13/91) 0 — 610 768 78000
BENZENE 210 3.2:3.7 5 02C12P3(91a) (03/16/91) 2 5 0.39 5 114
BROMODICHLOROMETHANE 0/10 Ce- 5 0 80® ©0.18 100 —
BROMOFORM 010 - 5 0 80® 85 100 - 466
BROMOMETHANE 0/10 - 10 - 0 87 249 = =
CARBON DISULFIDE 0/10 - 5 — 0 - 1000 2380 — 84.1
CARBON TETRACHLORIDE 010 5 — 0 5 0.17 5 — 59
CHLOROBENZENE 0/10 - 5 - 0 100 39 100 20" 10
CHLOROETHANE 010 — 10 0 — 8600 - 230000
CHLOROFORM 1110 10 5 02C12P3 (88) (06/27/88) 1 80'® 0.16 100 - 79
CHLOROMETHANE 0/10 - 10 - 0 15 — —
CIS-1,2-DICHLOROETHENE o7 — 5 - 0 70 61 70 - =
C15-1,3-DICHLOROPROPENE 0/10 - 5 0 - . 0.081" - - 79
DIBROMOCHLOROMETHANE 0/10 5 0 80 . 1 - 6400
ETHYLBENZENE 0/10 — 5 0 700 1300 700 - 17.2
METHYLENE CHLORIDE 7110 0.4-12 5 0201 (91¢) (11/13/91) 4 5 4.3 5 - 430
STYRENE 0/10 5 0 100 1600 100 - 56
TETRACHLOROE THENE 0/10 - 5 — 0 5 11 5 X 89
TOLUENE 0/10 5 0 1000 720 1000 - 253
TRANS-1,2-DICHLOROETHENE 0/10 5 - 0 100 120 100 - 310
TRANS-1,3-DICHLOROPROPENE 0/10 5 - 0 -~ 0.081° - - 79
TRICHLOROE THENE 0/10 5 — 0 5 16 5 - 75
VINYL ACETATE 010 ~ 50 - 0 — 410 1850 - 248.03
VINYL CHLORIDE 010 - 10 0 2 0.02 2 - 92
XYLENES, TOTAL 110 2 5 02C12P3 (91¢) (11/13/91) 0 10000 1400® 10000 - 117
Semivolatile Organics (ug/l)
1,2,4-TRICHLOROBENZENE 019 - 10-11 - 0 70 190 70 o 69.2
1,2-DICHLOROBENZENE 0/9 - 10-11 - 0 600 370 600 - 1
1,2-DIPHENYLHYDRAZINE 019 10-11 - 0 - 0.084 - -
1,3-DICHLOROBENZENE 0/9 - 10-11 - 0 600 17 231 = 87
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TABLE 5-2

HISTORICAL DATA SUMMARY - GROUND WATER, UPPER PENNSYLVANIAN AQUIFER

SWMU 2 - DYE BURIAL GROUNDS
NSWC CRANE, INDIANA

PAGE 2 OF 6
Ground Water Surface Water
: Number of Results ., IDEM Tier 1
Frequency of . Range of Location of Maximum N U.S. EPA Region Federal AWQC | U.S. EPA Region
Chemical D;ectiozs Range of Detections Nondgtects Detection - Exce?:j:‘l:g EL owest Federal MCL" 9 Tapwater L[li:;u: eg::::l:igl Freshwater | 5 Surface Water

, riterta PRG™ | und Warer® | (Chronic) EDQL®
1,4-DICHLOROBENZENE 0/9 - 10-11 - 0 75 0.47 75 43
2.4,5-TRICHLOROPHENOL 0/6 - 10 0 3700 3650 —
2.4,6-TRICHLOROPHENOQL 0/9 10-11 - 0 6.1 774 17 2
2,4-DICHLOROPHENOL 0/9 10-11 - 0 . 110 110 o 18
2,4-DIMETHYLPHENOL 0/9 - 10-11 0 - 730 730 0.3" 100.17
2,4-DINITROPHENOL 0/9 - 50-55 - 0 - 73 73 400" 4.07
2-CHLORONAPHTHALENE 0/9 10-11 0 — 490 ~ 0.396
2-CHLOROPHENOL 0/9 10-1t 0 - 38 38.4 - 8.8
2-METHYL-4,6-DINITROPHENOL 0/9 - 50-55 - 0 = -
2-METHYLNAPHTHALENE 0/6 10 - 0 - - - — 329.55
2-METHYLPHENOL 0/6 - 10 0 1800 1830 - -
2-NITROANILINE 0/6 - 50 - 0 - 22 10 - N
2-NITROPHENOL 09 — 10-11 0 - - - 135
3,3-DICHLOROBENZIDINE 0/9 20-22 0 — 0.15 1.89 - 99.75
3-NITROANILINE 0/6 ~ 50 0 — - -
4-BROMOPHENYL PHENYL ETHER 0/9 - 10-11 0 ~ - 15
4-CHLORO-3-METHYLPHENOL 09 20-22 - 0 - — 3000 20
4-CHLOROANILINE 06 20 0 = 150 146 231.97
4-CHLOROPHENYL PHENYL ETHER 09 = 10-11 - 0 - - - -
4-METHYLPHENOL 0/6 10 0 - 180 183 - -
4-NITROANILINE 0/6 50 0 . - - -
4-NITROPHENOL 0/9 - 50-55 0 - 2300 - - 35
ACENAPHTHENE 0/9 - 10-11 - 0 - 370 461 - 99
ACENAPHTHYLENE 0/9 - 10-11 0 - - ~ 4840
ANILINE 0/6 — 20 0 - 12 - - 0.44
ANTHRACENE 0/9- 10-11 0 1800 43.4 - 0.029
BENZIDINE 0/9 - 50-55 = 0 — 0.00029 -
BENZO{A)ANTHRACENE 0/9 10-11 0 0.092 117 . 0.839
BENZO(A)PYRENE 0/9 — 10-11 - 0 0.2 0.0092 0.2 -~ 0.014
BENZO(B)FLUORANTHENE 09 - 10-11 0 0.092 1.17 — 9.07
BENZO(G,H.)PERYLENE 0/9 ~ 10-11 - 0 - - - e 7.64
BENZO(K)FLUORANTHENE 09 10-11 0 092 0.8 —~ 0.0056
BENZOIC ACID 0/6 50 - 0 - 150000 146000 -
BENZYL ALCOHOL 0/6 - 20 0 - 11000 11000 - 281.24
BIS(2-CHLOROETHOXY)ME THANE 09 10-11 0 - - 6400
BIS(2-CHLOROETHYL)ETHER 0/9 10-11 - 0 B 0.0098 0.3 - 1140
BIS(2-CHLOROISOPROPYL) ETHER 0/9 10-11 0 — 0.27 423 — -
BIS(2-ETHYLHEXYL)PHTHALATE 49 2.329 10-11 02C13P3(91c) (11/13/91) 4 8 48 6 -— 2.1
BUTYLBENZYL PHTHALATE 09 - 10-11 - 0 - 7300 2690 - 49
CHRYSENE 09 10-11 0 - 9.2 1.6 0.033
DIBENZO(A H)JANTHRACENE 09 . 10-11 - 0 — 0.0092 0117 - 0.0016
DIBENZOFURAN 0/6 - 10 - 0 - 24 - - 20
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TABLE 5-2

HISTORICAL DATA SUMMARY - GROUND WATER, UPPER PENNSYLVANIAN AQUIFER

SWMU 2 - DYE BURIAL GROUNDS

NSWC CRANE, INDIANA

PAGE 3 OF 6
Ground Water Surface Water
Chemical Frequer?cy of Range of Detections Range of Location of h!laximum ::::;ZZ::; szvuels o U.S. EPA Region Delf[z)a E:\: gll:;r:up Federal AWQC U.S. EPA Region
Detections Nondetects Detection L Federal MCL 9 Tapwater A Freshwater | 5 Surface Water
Criteria PRG? Level Residential Chronicl® £0aL®
. : . Ground Water™ (Chronic)

DIETHYL PHTHALATE 19 4 10-11 02C13P3 (91b) (06/01/91} 1 - 29000 29200 3
DIMETHYL PHTHALATE 0/9 10-11 0 - 370000 365000 73
DI-N-BUTYL PHTHALATE 0/9 10-11 0 3700 3650 - 3
DI-N-OCTYL PHTHALATE 1/9 1.1 10-11 02C13P3(91c) (11/13/91) 0 - 730 20 - 30
FLUORANTHENE 0/9 - 10-11 0 - 1500 206 - 8.1
FLUORENE 0/9 - 10-11 - 0 240 307 - 39
HEXACHLOROBENZENE 0/9 - 10-11 - 0 1 0.042 1 - 0.00024
HEXACHLOROBUTADIENE 09 - 10-11 - 0 . 0.86 73 1 0.134
HEXACHLOROCYCLOPENTADIENE 0/9 - 10-11 - 0 50 260 50 ~ 77.04
HEXACHLOROETHANE 0/9 10-11 - 0 - 48 7.68 - 30.5
INDENO(1,2,3-CD)PYRENE 0/9 - 10-11 - 0 - 0.092 0.022 - 4.31
ISOPHORONE 0/9 - 10-11 - 0 71 896 - 900
NAPHTHALENE 019 - 10-11 - 0 6.2 307 — 44
NITROBENZENE 09 - 10-11 - 0 - 34 9.42 307 740
N-NITROSODIMETHYLAMINE 0/9 - 10-11 - 0 - 0.0013 -—-
N-NITROSO-DI-N-PROPYLAMINE 0/9 10-11 0 - 0.0096 0.46 -~
N-NITROSODIPHENYLAMINE 0/9 10-11 - 0 - 14 174 13
PENTACHLOROPHENOL 0/9 - 50-55 - - 0 1 0.56 1 15 5.23
PHENANTHRENE 0/9 - 10-11 - 0 - - 2.1
PHENOL /6 - 10 - 0 - 22000 21900 300" 100
PYRENE 0/9 ~ 10-11 - 0 - 180 135 - 0.3
Energetics (ug/L)
1.3,5-TRINITROBENZENE 0/3 - 20 ° - 0 1100 -
1,3-DINITROBENZENE 0/3 - 20 - 0 - 37 - - 2.36
2,4-DINITROTOLUENE 07 - 0.02-20 - 0 - 73 1.25 - 230
2,6-DINITROTOLUENE 013 0.02-20 0 - 37 1.25 - 42
2.4.6-TRINITROTOLUENE 07 - 20 0 - 2.2 - ~
2-AMINO-4,6-DINITROTOLUENE - 0 - - - -
4-AMINO-2,6-DINITROTOLUENE ~ - 0 - - - - -
HMX 07 - 20 0 - 1800 - --
RDX 07 — 20 0 —- 0.61 - - -
TETRYL 0/7 — 50 - 0 - 370 - -— -~
Pesticides/PCBs/Herbicides (ug/L)
2.45-T 2/4 0.02-0.12 1.9 02C12P3 (91a) (03/16/91) 0 - 370 - 686.33
2,4,5-TP (SILVEX) 28 0.2-0.55 0.5-1.7 02C13P3 (91a) (03/16/91} 0 50 290 -~ - 326.64
2,4-D 0/8 - 3.8-12 0 70 370 - - -
4.4-DDD 07 - 0.1-0.12 0 0.28 355 - 0.0011
4,4-DDE 07 0.04-0.4 0 - 0.2 25 - 0.00000000496
4.4-DDT 07 0.11-0.12 0 0.2 2.5 0.00t 0.000952
ALDRIN 117 0.01 0.04 02C12P3 (91c) (11/13/91) 1 -~ 0.004 0.0501 ~ 0.0185
ALPHA-BHC 07 - 0.03 0 0.011 0.135 --- 12.38
ALPHA-CHLORDANE 07 - 0.05-0.06 0 2 0.19 2 0.0043 0.00029
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TABLE 5-2

HISTORICAL DATA SUMMARY - GROUND WATER, UPPER PENNSYLVANIAN AQUIFER
SWMU 2 - DYE BURIAL GROUNDS
NSWC CRANE, INDIANA

PAGE 4 OF 6
| Ground Water Surface Water
Number of Resuits N IDEM Tier 1 .
. Frequency of y . Range of Location of Maximum . U.S. EPA Region Federal AWQC | U.S. EPA Region
Chemical De(ieclioxs Range of Detections Nondgtects Detection Exceeding Lowest . \orarmcL® | 9 Tapwater | DOROCANUD | e chwater | 5 Surtace Water
) Criteria PRG? Level Residential (Chronic* £paL®
Ground Water™ ronic)

AROCLOR-1016 07 06-0.7 ~ 0 05 0.034 05 0.014 0.000029
AROCLOR-1221 07 0.6-0.7 - 0 0.5 0.034 05 0.014 0.000029.
AROCLOR-1232 o7 0.6-0.7 - 0 0.5 0.034 05 0.014 0.000029
ARQCLOR-1242 017 0.6-0.7 - 0 05 0.034 05 0.014 0.000029
AROCLOR-1248 07 - 06-0.7 0 0.5 0.034 0.5 0.014 0.000029
AROCLOR-1254 27 0.46-0.47 1.3-14 02C12P3 (91a) (03/16/91) 2 05 0.034 05 0.014 0.000029
AROCLOR-1260 o7 1.2-1.4 - 0 0.5 0.034 0.5 0.014 0.000029
BETA-BHC 077 - 0.06-0.07 - 0 - 0.037 0.473 - 0.495
DELTA-BHC 07 - 0.09-0.1 0 - - - 666.67
DIELDRIN 07 0.02 0 - 0.0042 ° 0.0532 0.0019 0.000026
DINOSEB 0/4 - 0-0.7 0 7 37 - - 0.39
DISULFOTON 07 - 0.67-0.77 0 1.5 - 0.0402
ENDOSULFAN | ) 0.02 0.13-0.16 02C12P3 (91b) (06/01/91) 1 - 220 219 0.056 0.003
ENDOSULFAN II 07 0.04 - 0 220 219 0.056 0.003
ENDOSULFAN SULFATE 017 - 0.63-0.73 0 - - - 2.22
ENDRIN 011 0.04-0.07 0 2 1 02 0.0023 0.002
ENDRIN ALDEHYDE 07 0.22-0.26 0 - -~ - 0.15
ETHYL PARATHION 07 - 0.57-0.66 0 - -
FAMPHUR 07 - 0.12-1.3 - 0 -
GAMMA-BHC (LINDANE) AR 0.04-0.08 0 0.2 0.052 0.2 0.08 0.01
GAMMA-CHLORDANE 07 0.05-0.06 0 2 0.19 2 0.0043 0.00029
HEPTACHLOR 27 0.03-0.14 0.03 02C12P3 (91b) (06/01/91) 2 0.4 0.015 04 0.0038 0.00039
HEPTACHLOR EPOXIDE | 177 0.01 0.79-0.92 02C13P3 (91a) (03/16/91) 1 0.2 0.0074 0.2 0.0038 0.00048
KEPONE 07 5.7-6.7 0 - 0.0037 - - 0.159
METHOXYCHLOR 011 1.6-2 - 0 40 180 40 - 0.005
METHYL PARATHION 077 - 1.1-1.3 0 9.1
PHORATE 07 0.38-0.44 - 0 - 7.3 - 3.62
TOXAPHENE 011 16-2.7 0 3 0.061 3 0.0002 ~_0.0002
Dissolved Inorganics (ug/L)
ALUMINUM 0/10 10-30 0 50-2007"? 37000 - 87 -
ANTIMONY 8/13 316.6 35 02C13P3 (91¢) (11/13/31) 6 6 15 - - 31
ARSENIC”: 419 2-24 210 02C13P3 (88) (06/27/88) 4 50 0.045 50 150 53
BARIUM - 8/16 15-1400 10-100 0201 (86a) (02/02/86) 0 2000 2600 2000 | - 5000
BERYLLIUM 0/13 - 15 0 4 0.016 4 76
CADMIUM 19 0.27-6 0.1-10 02C12P3 (91b) (06/01/91) 1 5 18 5 2.2 0.66
CALCIUM 10110 2260-337000 - 02C12P3 (91b) (06/01/91} 0 - - - -
CHROMIUM (TOTAL) 5119 1-70 1-20 02-01 (82b) {06/08/82) 3 100 180 100 1 42
COBALT 6/10 6-40 6-20 02-01 (91¢c) (11/13/91) 6 - 2200 - - 5
COPPER 6/13 1-32 15 02C12P3 (92) (03/28/92) 5 1300" 1400 9 5
CYANIDE 07 055 0 200 730 = 5.2 5.1
IRON 12/18 10-8220 10-40 02C13P3 (91c) (11/13/91) 2 300" 11000 - -
LEAD 419 16 130 02C12P3 (88) (06/27/88) 1 15" 4 - 25 13
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TABLE 5-2

HISTORICAL DATA SUMMARY - GROUND WATER, UPPER PENNSYLVANIAN AQUIFER

SWMU 2 - DYE BURIAL GROUNDS

NSWC CRANE, INDIANA

PAGE 5 OF 6
Ground Water Surface Water
Chemical Frequer!cy of Range of Detections Range of Location of Maximum 2:::;3::; F:z:::: o U.S. EPA Region Delf[; E:L: g::;r:up Federal AWQC | U.S. EPA Region
Detections Nondetects Detection Criteria Federal McL™ 9 Tapwater Level Residential Freshwater 5 Surface Water
PRG? Ground Water™ (Chronic) eoqL®

MAGNESIUM 10/10 1700-241000 - 02C12P3 (91¢c) (11/13/91) 0 -—

MANGANESE 18/21 9-2050 5-20 02C12P3 (91¢) (11/13/91) 15 5079 1700 - .

MERCURY 2119 0.4-0.6 0.2-0.8 02-01 (82a) (03/09/82) 2 2 11 2 0.77 0.0013

NICKEL 12113 3-54 5 02C13P3 (88) (06/27/88) 1 100 730 100 52 29

POTASSIUM 9/10 923-218000 1000 02C12P3 (92) (03/28/92) 0 - --

SELENIUM 719 5-11 2-5 02-01 (86a) (02/02/86) 7 50 180 50 5 5

SILVER 2/19 810 1-10 0201 (85a) (01/09/85) 2 100" 180 183 - 1

SODIUM 2121 19000-242000 - 02-01 (82b) (06/08/82) 0 - - -

THALLIUM 013 - 18 ) 0 2 29" 2 - 0.56

TIN 0/10 35-50 - 0 22000 - -~ 73

VANADIUM 1/10 16 5-10 02C12P3 (92) (03/28/92) 0 260 - - 19

ZINC ) 313 7-36 530 02C13P3 (88) (06/27/88) 0 50007 11000 11000 “120 589

Miscellaneous Parametes (ug/L, unless otherwise noted’ .

AMMONIA, AS NITROGEN 33 28-121 - 02C12P3 (88) (06/27/88) 0 1000 1000 - - -

CHLORIDE 10/14 21300-226400 1 02-01 (88) (06/27/88) 1 250000"* 230 -
|NITRATE, AS NITROGEN 10/10 141-837 02C12P3 (92) {03/28/92) 0 10000 10000 - -

NITRITE, AS MITROGEN 23 8-60 5 02C12P3 (92) (03/28/92) 0 1000 1000 - -

ORGANIC BROMINE 212 30 - 02-01 (B4) (02/01/84) 0 - . -

ORGANIC CHLORINE 23 20-40 10 02-01 (84) {02/01/84) 0 - - - -

ORGANIC IODINE 33 70-760 - 0201 (84) (02/01/84) 0 - - - N

pH (standard units) 12/12 6.4-7.2 02-01 (85b) (06/17/85) 4] -— - 6.5-9

PHENOLS 211 10-50 4-50 02-01 (820} (06/08/82) 0 - - - - .

SPECIFIC CONDUCTIVITY (umho/cm) 11/11 1560-2900 ~ 02-01 (85a) (01/09/85) 0 — - - —

SULFATE 14/14 42000-920000 - 02-01 (82a} (03/09/82) 1 500000 - - -

SULFIDE 177 162000 0.02 02-01 (91c) (11/13481) 1 2 - - 2 -

TOTAL COLIFORM (phm) 1N 23000 - 02-01(81) (11/30/81) 0 - - -

TOTAL KJELDAHL NITROGEN a3 434-1970 - 02C12P3 (88) (06/27/88) 1 1000"® 1000"®

TOTAL ORGANIC CARBON 13/14 2.3-57 1 02-01 (83c) (07/27/83) 0 R — —

TOTAL ORGANIC HALOGENS 8/8 52-140 - 02-01 (82a) (03/09/82) 0 - - - -

--- Not applicable/Not available.

AWQC Ambient Water Quality Criteria

EDQL Ecological Data Quality Level

IDEM Indiana Department of Environmental Management

NSWC Naval Surface Wariare Center -

MCL Maximum Contaminant Level 1,

PCBs Polychlorinated biphenyls 2

PRG Preliminary Remediation Goal ©

SWMU Solid Waste Management Unit B

U.S. EPA  United States Environmental Protection Agency o
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TABLE 5-2

HISTORICAL DATA SUMMARY - GROUND WATER, UPPER PENNSYLVANIAN AQUIFER
. SWMU 2 - DYE BURIAL GROUNDS
NSWC CRANE, INDIANA
PAGE 6 OF 6

Ground Water . Surface Water

DEMTlert 1 ¢ geral AWQC |U.S. EPA Region

L[: f:lu:ei:::::g' Freshwater | § Surface Water
{Chronic)'* epaL®

Ground Water™

Number of Results
Exceeding Lowest
Criteria

U.S. EPA Region
Federal MCL'" 9 Tapwater
PRG?

Range of Location of Maximum
Nondetects Detection

Frequency of

Chemical Detections

Range of Detections

0€-s

0100 01D

U.S. EPA, October 1996 and December 1998b.

U.S. EPA, Region 9, May 1998.

IDEM, October 1997.

U.S. EPA, December 1998a.

U.S. EPA, Region 5, April 1998 (Appendix C of guidance).

Total for all trihalomethanes (i.e., chloroform, bromodichloromethane, dibromochloromethane, and bromoform).
Based on organoleptic effects (i.e., which would make water and edible aquatic lite unpalatable but not toxic to humans).
1,3-Dichloropropene.

o-, m-Xylene.

Chlordane.

Total for all Aroclor congeners.

Endosulfan.

Secondary MCL.
"Hexavalent chromium,

Action level.

Free cyanide.

Thallium carbonate.

Nitrite.
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TABLE 5-3

HISTORICAL DATA SUMMARY - GROUND WATER, LOWER PENNSYLVANIAN AQUIFER

SWMU 2 - DYE BURIAL GROUNDS

NSWC CRANE, INDIANA

PAGE 1 OF 6
Ground Water Surface Water
Chemical Frequer!cy of Range of Detections Range of Location of Maximum :::‘ebez:; ig:::;t ] U.S. EPA Region Delg ﬁmg;:;:‘up Federal AWQC | U.S. EPA Region
Detections Nondetects Detection Ny Federal MCL" 9 Tapwater o Freshwater | 5 Surface Water
Criteria PRGY Level Residential Chronic)? )
Ground Water® |  (Chronic) EbaL

Volatile Organics (ug/L)
1,1,1-TRICHLOROETHANE 0/57 — 5 0 200 790 200 - 88
1,1,2,2-TETRACHLOROETHANE 0/57 5 0 0.055 0.896 - 13
1,1,2-TRICHLOROE THANE 2/57 5 5 02-04 (88) (06/27/88) 1 5 02 5 - 650
1,1-DICHLOROETHANE 0/57 — 5 0 — 810 2090 - 47
1.1-DICHLOROETHENE 0/57 - 5 0 7 0.046 7 ~ 78
1,2-DICHLOROETHANE 0/57 = 5 = 0 5 S 012 5 - 190
1,2-DICHLOROPROPANE 0/57 = 5 0 5 0.16 5 - 380
2-BUTANONE 1157 7 50-100 02C11P3(91c) (11/13/91) 0 1900 2500 - 7100
2-HEXANONE 0/57 50 — 0 — - — 1710
4-METRYL-2-PENTANONE 0/57 — 50-5000 - 0 160 - 3680
ACETONE 45/57 1.7-3500 100 02C18P2 (88) (06/27/88) 3 - 610 768 ~ 78000
BENZENE 16/57 0.81-9.9 5-10 02C18P2 (91a) (03/16/31 17 5 0.39 5 — 114
BROMODICHLOROME THANE 0/57 - 5 - 0 80" 0.18 100 -
BROMOFORM 0/57 - 5 0 80® B85 100 - 466
BROMOME THANE 0/57 - 10 - 0 — 87 249 = —
CARBON DISULFIDE 0/57 - 5 - 0 — 1000 2380 84.1
CARBON TETRACHLORIDE 0/57 - 5 — 0 5 0.17 5 — 59
CHLOROBENZENE 0/57 - 5 - 0 100 39 100 20" 10
CHLOROETHANE 0/57 B 10 0 8600 - 230000
CHLOROFORM 357 1174 5 02C13P2 (88) (06/27/88) 3 30® 0.16 100 - 79
CHLOROMETHANE 0/48 - 10 — 0 —~ 15 — — -
CIS-1,2-DICHLOROETHENE 0/51 5 0 70 61 70 — =
CIS-1,3-DICHLOROPROPENE 0/57 —~ 5 0 - 0.0819 - - 79
DIBROMOCHLOROME THANE /57 5 0 80"® 1 ~ 6400
ETHYLBENZENE 2/57 1 5 02C11P3(91¢) (11/13/91) 0 700 1300 700 — 172
METHYLENE CHLORIDE 47/57 1.1-29 5 02C17P2 (91a) (03/16/91) 28 5 43 5 430
STYRENE 0/57 — 5 0 100 1600 100 56
TETRACHLOROETHENE 0/57 ~ 5 0 5 1.1 5 - 89
TOLUENE 0/57 = 5 0 1000 720 1000 ~ 253
TRANS-1,2-DICHLOROETHENE 0/57 5 - 0 100 120 100 — 310
TRANS-1.3-DICHLOROPROPENE 0/57 5 - 0 0.081® - 7.9
TRICHLOROE THENE 0/57 — 5 - 0 5 16 5 — 75
VINYL ACETATE 057 - 50 0 410 1850 - 248.03
VINYL CHLORIDE 0/57 10 — 0 2 0.02 2 - 92
XYLENES, TOTAL 3/57 47 5 02C15P2 (91c) (11/13/91) 0 10000 1400® 10000 - 117
Semivolatile Organics (ug/L)
1.2.4-TRICHLOROBENZENE 0/46 - 10-14 - 0 70 190 70 69.2
1,2-DICHLOROBENZENE 0/46 - 10-14 - 0 600 370 600 1
1,2-DIPHENYLHYDRAZINE 0/46 10-14 - 0 - 0.084 — -
1,3-DICHLOROBENZENE 0/46 —~ 10-14 - 0 600 17 231 = 87
1,4-DICHLOROBENZENE 0/46 10-14 - 0 75 047 75 — 43
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TABLE 5-3

HISTORICAL DATA SUMMARY - GROUND WATER, LOWER PENNSYLVANIAN AQUIFER

SWMU 2 - DYE BURIAL GROUNDS

NSWC CRANE, INDIANA

PAGE 2 OF 6
. Ground Water Surface Water
Number of Resuits \ IDEM Tier 1
. Frequency of . Range of Location of Maximum R U.S. EPA Region Federal AWQC | U.S. EPA Region
Chemical Deqtectio:'\s Range of Detections Nondgtects Detection Exceedl_ng L owest FederalMCL™ | 9 Tapwater Default C!eam{p Freshwater | § Surface Water
Criteria PRGY Level Residential Chronicl® £paL®
Ground Water® |  (Chronic)
2.4,5-TRICHLOROPHENOL 0/38 - 10 - 0 -~ 3700 3650 — -
2,4,6-TRICHLOROPHENOL 0/46 - 10-14 0 - 6.1 774 17 2
2.4-DICHLOROPHENOL 1/46 12 10-14 02-05 (88) (06/27/88) 1 110 110 2" 18
2,4-DIMETRYLPHENOL 0/46 10-14 0 730 730 03" 100.17
2.4-DINITROPHENOL 0/46 50-70 - 0 - 73 73 400" 407
2-CHLORONAPHTHALENE 0/46 B 10-14 — 0 - 490 0.396
2-CHLOROPHENOL 0/48 - 10-14 0 - 38 384 - 838
2-METHYL-4.6-DINITROPHENOL 0/46 - 50-70 - 0 - -
2-METHYLNAPHTHALENE 0/38 - 10 - 0 - — 329.55
2-METHYLPHENOL 0/38 - 10 0 —~ 1800 1830
2-NITROANILINE 0/38 50 - 0 — 22 10 —
2-NITROPHENOL 0/46 10-14 0 - = - — 135
3.3-DICHLOROBENZIDINE 0/46 — 20-28 - 0 - 0.15 1.89 99.75
3-NITROANILINE 0/38 50 0 - - - — -
4-BROMOPHENYL PHENYL ETHER 0/46 y 10-14 - 0 - - 15
4-CHLORO-3-ME THYLPHENOL 0/46 - 20-28 - 0 - - 3000” 20
4-CHLOROANILINE 0/38 - 20 - 0 - 150 146 — 231.97
4-CHLOROPHENYL PHENYL ETHER 0/49 X 10-14 - 0 - - - -
4-METHYLPHENOL 0/38 10 0 180 183 -
-[4-NITROANILINE 0/38 50 0 - - - -
4-NITROPHENOL 0/46 - 570 0 - 2300 - —~ 35
ACENAPHTHENE 0/46 = 10-14 - 0 - 370 461 99
ACENAPHTHYLENE 0/46 — 10-14 - 0 ~ = - 4840
ANILINE 0/38 - 20 - 0 - 12 - - 0.44
ANTHRACENE 0/46 - 10-14 - 0 - 1800 434 — 0.029
BENZIDINE 0/46 50-70 0 X 0.00029 - -
BENZO(A)JANTHRACENE 0/46 10-14 0 - 0.092 117 - 0.839
BENZO(A)PYRENE 0/46 10-14 - 0 0.2 0.0092 0.2 - 0.014
BENZO(B)FLUORANTHENE 0/46 10-14 - 0 — 0.082 117 - 9.07
BENZO(G.H )PERYLENE 0/46 10-14 ~ 0 - — - 7.64
BENZO(K)FLUORANTHENE 0/46 10-14 - 0 - 0.92 08 - 0.0056
BENZOIC ACID 0/38 50 0 150000 146000
BENZYL ALCOHOL 0/38 - 20 - 0 - 11000 11000 - 281.24
BIS(2-CHLOROE THOXYMETHANE 0/46 . 10-14 - 0 = — - 6400
BIS(2-CHLORCETHYL)ETHER 0/46 = 10-14 - 0 - 0.0098 03 1140
BIS(2-CHLOROISOPROPYL) ETHER 0/46 - 10-14 - 0 - 0.27 4.23 -~
BIS(2-ETHYLHEXYL)PHTHALATE 33/46 1.4-150 10-12 02C13P2(91¢) (11/13/91) 27 6 48 6 - 21
BUTYLBENZYL PHTHALATE 0/46 ~ 10-14 0 - 7300 2690 - 49
CHRYSENE 0/46 - 10-14 - 0 9.2 16 — 0.033
DIBENZO(AH)ANTHRACENE 0/46 - 10-14 0 - 0.0092 0.117 - 0.0016
DIBENZOFURAN . 0/38 — 10 0 — 24 e - 20
DIETHYL PHTHALATE 9/46 0.6-23 10-14 02C20P3(91b) (06/01/91} 8 X 29000 29200 - 3
DIMETHYL PHTHALATE 0/46 - 10-14 . - 0 - 370000 365000 — 73
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TABLE 5-3

HISTORICAL DATA SUMMARY - GROUND WATER, LOWER PENNSYLVANIAN AQUIFER

SWMU 2 - DYE BURIAL GROUNDS

NSWC CRANE, INDIANA

PAGE 3 0OF 6
Ground Water Surface Water
Number of Results . IDEM Tier 1
. Frequency of . Range of Location of Maximum . U.S. EPA Region Federal AWQC | U.S. EPA Region
Chemical Deqtections Range of Detections Nondgtects Detection Exceedling L owest Federal MCL" 9 Tapwater Default C!eanup Freshwater | 5 Surface Water
Criteria PRG? Level Residential Chronic EpaL®
Ground Water® |  (Chronic)

DI-N-BUTYL PHTHALATE 0/46 10-14 --- 0 - 3700 3650 - 3
DI-N-OCTYL PHTHALATE 2/46 1.7-1.8 10-14 02C13P2 (91¢c) (11/13/91) 0 - 730 20 - 30
FLUORANTHENE 0/46 10-14 - 0 - 1500 206 - 8.1
FLUORENE 0/46 - 10-14 - 0 = 240 307 - 39
HEXACHLOROBENZENE 0/46 - 10-14 0 1 0.042 1 - 0.00024
HEXACHLOROBUTADIENE 0/46 - - 10-14 - 0 - 0.86 7.3 1 0.134
HEXACHLOROCYCLOPENTADIENE 0/46 - 10-14 - 0 50 260 50 - 77.04
HEXACHLOROQETHANE 0/46 - 10-14 - 0 - 48 7.68 - 30.5
INDENOQ(1.2,3-CD)PYRENE 0/48 - 10-14 - 0 - 0.092 0.022 4.31
ISOPHORONE 0/46 10-14 0 - " 896 -~ 900
NAPHTHALENE 0/46 10-14 0 - 6.2 307 44
NITROBENZENE . 0/46 - 10-20 0 - 34 9.42 3” 740
N-NITROSODIMETHYLAMINE 0/46 - 10-14 0 - 0.0013 -
N-NITROSO-DI-N-PROPYLAMINE 0/46 - 10-14 0 - 0.0096 0.46 - -
N-NITROSODIPHENYLAMINE 0/46 - 10-14 — 0 - 14 174 - 13
PENTACHLOROPHENOL 0/46 - 50-70 -~ 0 1 0.56 1 15 5.23
PHENANTHRENE 0/46 - 10-14 - 0 - - - 2.1
PHENOL 0/38 - 10 - 0 - 22000 21900 300™ 100
PYRENE 0/46 10-14 - 0 180 135 - 0.3
Energetics {ug/L)
1,3,5-TRINITROBENZENE 0/14 20 - 0 1100 - -
1,3-DINITROBENZENE 0/14 20 - 0 - 37 -~ 2.36
2.4-DINITROTOLUENE 1/46 12 0.02-20 02-05 (88) (06/27/88) 1 - 73 1.25 230
2,6-DINITROTOLUENE 0/14 0.02-20 0 - 37 1.25 - 42
2,4,6-TRINITROTOLUENE 0/47 ~ 20 0 - 22 - - --
HMX - . 0/47 - 20 - Q 1800 - -
RDX 0/47 - 20 - 0 - 0.61 - - -
TETRYL 0/47 50 - 0 370 — -- -~
Pesticides/PCBsMHerbicides (ug/L}
2.4.5-T 13/35 0.01-0.28 0-2.5 02-07 {91a) (03/16/91) 0 370 - 686.33.
2.4.5-TP (SILVEX) 18/59 0.31-0.67 0.3-2.1 02C11P3 (91b) (06/01/91} 0 50 290 - 326.64
24-D 8/59 0.02-0.23 0-15 02C16P2 (91a) (03/16/91) 0 70 370 - -
4,4-DDD 0/46 0.1-0.15 0 0.28 355 - 0.0011
4.4'-DDE 0/46 - 0.04-0.4 0 - 0.2 2.5 - 0.00000000496
4.4-0D1 0/46 0.11-0.16 - 0 - 0.2 25 0.001 0.000952
ALDRIN 0/46 0.04-0.05 0 0.004 0.0501 - 0.0185
ALPHA-BHC 0/46 0.03-0.04 0 0.011 0.135 - 12.38
ALPHA-CHLORDANE 0/46 0.05-0.07 0 2 0.19 2 0.0043 0.00029
AROCLOR-1016 0/46 0.6-0.9 - 0 0.5 0.034 0.5 0.014 0.000029
AROCLOR-1221 0/46 - 0.6-0.9 - 0 0.5 0.034 0.5 0.014 0.000029
AROCLOR-1232 0/46 - 0.6-0.9 - 0 0.5 0.034 05 0.014 0.000029
AROCLOR-1242 0/46 0.6-0.9 - 0 0.5 0.034 05 0.014 0.000029
ARQOCLOR-1248 0/46 0.6-0.9 0 05 0.034 0.5 0.014 0.000029
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HISTORICAL DATA SUMMARY - GROUND WATER, LOWER PENNSYLVANIAN AQUIFER
SWMU 2 - DYE BURIAL GROUNDS
NSWC CRANE, INDIANA

PAGE 4 OF 6
Ground Water Surface Water
Number of Results . IDEM Tier 1
Frequency of " Range of . Location of Maximum U.S. EPA Region Federal AWQC | U.S. EPA Region
Chemical De‘}ectloxs Range of Detections Nondgtects Detection Exceedl.n 9 L owest Federal MCL"" 9 Tapwater Default Cleam{p Freshwater | 5 Surface Water
Criteria PRG? Level Residential {Chronic) £paL®
) Ground Water™

AROCLOR-1254 6/46 0.15-0.78 1218 02C14P3 (91c) (14/13/91) 6 05 0.034 05 0.014 0.000029
AROCLOR-1260 0/46 1.2-18 0 05 0.034 05 0.014 0.000029
BETA-BHC 0/46 0.06-0.08 - 0 0.037 0.473 0.495
DELTA-BHC 0/46 0.09-0.12 o 0 e - 666.67
DIELDRIN 0/46 0.02-0.03 — 0 - 0.0042 0.0532 0.0019 0.000026
DINOSEB 5/35 0.02-0.07 0-0.86 02C19P2 (91a) (03/16/91) 0 7 37 - 0.39
DISULFOTON 0/46 0.67-0.95 0 15 -~ 0.0402
ENDOSULFAN | 1/46 0.01 0.130.19 02C11P3(91a) (03/16/91) 1 220 219 0.056 0.003
ENDOSULFAN il 0/46 0.04-0.05 — 0 - 220 219 0.056 0.003
ENDOSULFAN SULFATE 0/46 0.63-0.89 0 - — 2.22
ENDRIN 070 0.04-0.08 0 2 1 0.2 0.0023 0.002
ENDRIN ALDERYDE 5/46 0.08-0.12 0.22-0.31 02-06 (91b) (06/01/91) 0 — — 0.15
ETHYL PARATHION 0/46 - 0.57-0.81 0 - - - - -
FAMPHUR 0/46 1116 — 0 — - - -
GAMMA-BHC (LINDANE) 1170 0.11 0.04-0.08 02-02 (81) (11/30/81) 1 02 0.052 0.2 0.08 0.01
GAMMA-CHLORDANE 0/46 - 0.05-0.07 — 0 2 0.19 2 0.0043 0.00029
HEPTACHLOR . 2/46 0.01-0.03 00.04 02-02 (91a) (03/16/91) 2 0.4 0.015 04 0.0038 0.00039
HEPTACHLOR EPOXIDE 0/46 0-1.1 0 02 0.0074 0.2 0.0038 0.00048
KEPONE 0/46 5.7-8.1 - 0 0.0037 — ~ 0.159
METHOXYCHLOR 0170 1.6-24 - 0 40 180 40 —. 0.005
METHYL PARATRION 0/46 - 11-1.6 0 — 9.1 —
PHORATE 0/46 - 0.38-0.54 0 — 7.3 — 362
TOXAPHENE 070 1632 - 0 3 0.061 3 0.0002 0.0002
Dissolved Inorganics (ug/L)
ALUMINUM 30/63 206-29500 10-30 02C11P3 (91a) (03/16/91) 29 50-2007'9 37000 - 87 -
ANTIMONY 47172 3221 35 02C14P3 (91¢) (11/13/91) 40 6 15 - 31
ARSENIC 117108 1-22 1-10 02C13P2 (88) (06/27/88) 11 50 0.045 50 150 53
BARIUM 38/99 10-4700 10-100 02-06 (86a) (02/02/86) 6 2000 2600 2000 - 5000
BERYLLIUM 16/72 1-7 1-5 02C22P3 (91b) (06/01/91) 16 4 0.016 4 7.6
CADMIUM 26/108 0.36-13 0.1-10 0206 (91b) (06/01/91) 23 5 18 5 22 0.66
CALCIUM 63/63 128000-676000 02-06 (91b) (06/01/91) 0 - - i ~
CHROMIUM (TOTAL) 22/108 1-40 1-20 02-05 (82b) (06/08/82) 194 100 180 100 n 42
COBALT 61/63 7-697 6-20 0206 (91¢) (1171391) 61 — 2200 - 5
COPPER 35072 1-86 1-5 02C13P2 (88) (06/27/88) 3 1300 1400 9 5
CYANIDE 0/46 0.55 0 200 730 - 52" 5.9
IRON 102112 14-121000 10-40 02C22P3 (91c) (11/13/91) 59 30072 11000 - -
LEAD 19108 1-15 1-30 02C11P3(91a) (03/16/91) 15 1519 4 25 1.3
MAGNESIUM 63/63 7830-413000 - 02-06 {91b) (06/01/91) 0 — ~ -
MANGANESE 125/128 5-30100 520 02C22P3 (91a) (03/16/91) 125 5012 1700 - - e
MERCURY 108 0534 0208 02-06 (86a) (02/02/86) - 3 2 11 2 0.77 0.0013
NICKEL 67/72 2-1850 5 02-06 (91¢) (11/13/91) 60 100~ 730 100 52 29
POTASSIUM 62/63 3130-15400 . 1000 02C22P3 (91c) (11/13/91) 0 - - -
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HISTORICAL DATA SUMMARY - GROUND WATER, LOWER PENNSYLVANIAN AQUIFER

SWMU 2 - DYE BURIAL GROUNDS
NSWC CRANE, INDIANA

PAGE 5 OF 6
Ground Water Surface Water
Chemical Frequency of | b i Detections| _Ren9e©! | Location of Maximum z::":;‘:i:; F:s;“e': ., |us; EPa Region De'g E': g;:;;up Federal AWQC |U.S. EPA Region
Detections Nondetects Detection Criterla Federal MCL! 9 Tapwater Level Residential Freshwater | 5 Surface Water
PRG? Ground Water® {Chronic)®- epaL®

SELENIUM 15/108 2.1-8 1-10 02C15P2 (88) (06/27/88) 50 180 50 5 5
SILVER 10/108 7-18 1-10 02-06 (86a) (02/02/86) 10 1007 180 183 - 1
SODIUM 119/119 8540-163000 02C20P3 (91a) (03/16/91) 0 - ~ — -
THALLIUM ° 072 - 18 - 0 2 29 2 -~ 0.56
TIN 0/63 - 35-50 — 0 — 22000 ~ 73
VANADIUM 5/63 6-23 510 02-05 (92) (03/28/92) | 1 — 260 - 19
ZINC 5172 5-1950 5-30 02C11P3 (88) (06/27/88) 37 5000”"Y 11000 11000 120 58.9
Miscellaneous Parameters (ug/L, unless otherwise noted
AMMONIA, AS NITROGEN 9/9 49-3420 — 02C11P3 (88} (06/27/88) 2 1000 1000 —~
CHLORIDE 51/57 12000-860000 1000 0204 (82b) (06/08/82) 2 25000071 — -
FLUORIDE 33/33 130-3000 - 02-05 (86a) (02/02/86) 19 — - - 230 -
NITRATE, AS NITROGEN 28/49 23-1080 20-50 02C11P3 (88) (06/27/88) 0 10000 10000 — — —
NITRITE, AS NITROGEN 14116 5-17 5 02C22P3 (92) (03/28/92) 0 1000 1000"® — -
ORGANIC BROMINE 1n7 5 2-10 02-07 (84) {01/31/84) 0 - - = - -
ORGANIC CHLORINE 7 30-100 10 02-07 (84) (01/31/84) 0 - — -
ORGANIC I0DINE 1017 529 10 0207 (84) (01/31/84) 0 - — ~ - ~
pH (standard units) 78/78 5573 - 02-02 (85b) (06/17/85) 0 - — - 6.5-0 =
PHENOLS 13/55 1050 4-50 0204 (85a) (01/08/85) 0 - -~ - —
SPECIFIC CONDUCTIVITY (uhmo/cm) 65/65 1200-5400 02-06 (86a) (02/02/86) 0 - -
SULFATE 74174 10000-2810000 — 02-06 (83b) (02/23/83) 63 500000 ~ — -
SULFIDE 9/46 23-249 20 0207 (91¢) (11/13/91) 9 2 2
TOTAL KJELDAHL NITROGEN 99 404-8900 -— 02C13P2 (88) (06/27/38) 5 1000"? 1000"® - - -
TOTAL ORGANIC CARBON 61774 1000-98000 1000-2000 02-05 (83b) (02/23/83) 0 — — - -~
TOTAL ORGANIC HALOGENS 41/48 0.62-160 10 0205 (82a) (03/09/82) 0 — — - =

Note: Does not include samples collected from the upgradient well cluster 02C10, which are considered to represent upgradient site conditions not impacted by site operations.

---  Not applicable/Not available.

AWQC Ambient Water Quality Criteria
EDQL Ecological Data Quality Level
IDEM

NSWC Naval Surface Warfare Center
MCL Maximum Contaminant Level
PCBs Polychlorinated biphenyls
PRG Preliminary Remediation Goal
SWMU "  Solid Waste Management Unit

Indiana Department of Environmental Management

U.S. EPA  United States Environmental Protection Agency

1 U.S. EPA, October 1996 and December 1998b.

2 U.S. EPA, Region 9, May 1998.

3 IDEM, October 1997.
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TABLE 5-3

HISTORICAL DATA SUMMARY - GROUND WATER, LOWER PENNSYLVANIAN AQUIFER
SWMU 2 - DYE BURIAL GROUNDS ’
NSWC CRANE, INDIANA
PAGE 6 OF 6

Frequency of

Chemical Detections

Range of Detections

Range of
Nondetects

Location of Maximum
Detection

Number of Resuits
Exceeding Lowest
Criteria

Ground Water

Surface Water

Federal MCL("

U.S. EPA Region
9 Tapwater
PRG?

IDEM Tier 1
Default Cieanup
Level Residential
Ground Water

Federal AWQC
Freshwater

(Chronic)™"

U.S. EPA Region
5 Surface Water
epQL®

U.S. EPA, December 1998a.
U.S. EPA, Region 5, April 1998 (Appendix C of guidance).

Total for all trihalomethanes (i.e., chloroform, bromodichloromethane, dibromochloromethane, and bromoform).
Based on organoleptic effects (i.e., which would make water and edible aquatic life unpalatable but not toxic to humans).

1,3-Dichloropropene.

o-, m-Xyiene.

Chlordane.

Totat for all Aroclor congeners.
Endosulfan.

- Secondary MCL.

Hexavalent chromium.
Action level.
Free cyanide.

- Thallium carbonate.

Nitrite.
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HISTORICAL DATA SUMMARY - GROUND WATER, UPPER HARDINSBURG AQUIFER
- SWMU 2 - DYE BURIAL GROUNDS
NSWC CRANE, INDIANA

PAGE 1 OF 6
Ground Water Surface Water
Chemical Frequer!cy of Fiange of Detections Range of Location of l\_naximum ';::;Z::; tgswl:g U.S. EPA Region Delg E::I gll:;:mp Federal AWQC | U.S. EPA Region
Detections Nondetects Detection o FederalMCL™ | 9 Tapwater . Freshwater | 5 Surface Water
Criteria PRGD Level Residentiat ch ) ®
Ground Water® | (Chronic) EDQL
Volatile Organics (ug/l)
1,1,1-TRICHLOROETHANE 0/3 5 - 0 200 790 200 — 88
1,1.2,2-TETRACHLOROETHANE 03 5 0 — 0.055 0.896 — 13
1,1,2-TRICHLOROE THANE 03 — 5 - 0 5 0.2 5 650
1,1-DICHLOROETHANE 0/3 - 5 - 0 - 810 2090 — 47
1,1-DICHLOROETHENE 0/3 — 5 - 0 7 0.046 7 78
1,2-DICHLOROETHANE 03 5 — 0 5 0.12 5 190
1,2-DICHLOROPROPANE 03 - 5 - 0 5 0.16 5 380
2-BUTANONE 03 — 100 - 0 1900 2500 7100
2-HEXANONE 0/3 - 50 - 0 — — — — 1710
4-METHYL-2-PENTANONE 03 50 0 160 — 3680
ACETONE e 6-9.4 100 0203 (91a) (03/16/91) 0 - 610 768 . 78000
BENZENE 13 12 5 0203 (91a) (03/16/91) 1 5 0.39 5 — 114
BROMODICHLOROME THANE 03 5 - 0 80" 0.18 100 —
BROMOFORM 03 - 5 0 80" 85 100 — 466
BROMOMETHANE 03 — 10 - 0 8.7 249
CARBON DISULFIDE 03 — 5 0 1000 2380 84.1
CARBON TETRACHLORIDE 03 - 5 0 5 0.17 5 59
CHLOROBENZENE 03 — 5 - 0 100 39 100 207 10
CHLOROETHANE 03 — 10 0 8600 - 230000
CHLOROFORM 03 5 ~ 0 80" 0.16 100 - 79
CHLOROMETHANE 0/3 - 10 - 0 = 15 - =
CiS-1,2-DICHLOROE THENE 0/3 - 5 — 0 70 61 70 - -
CIS-1,3-DICHLOROPROPENE 03 - 5 - 0 — 0.081® - - 7.9
DIBROMOCHLOROMETHANE 0/3 - 5 - 0 80" 1 - 6400
ETHYLBENZENE 03 5 0 700 1300 700 — 172
METHYLENE CHLORIDE 33 26-18 02-03 (91b) (06/01/91) 2 5 43 5 — 430
STYRENE 03 - 5 0 100 1600 100 -~ 56
TETRACHLOROETHENE 03 - 5 0 5 11 5 ~ 89
TOLUENE 0/3 5 — 0 1000 720 1000 - 253
TRANS-1,2-DICHLOROE THENE 0/3 — 5 0 100 120 100 ~ 310
TRANS-1,3-DICHLOROPROPENE 03 - 5 - 0 - 0.0817 5 - 79
TRICHLOROETHENE 0/3 — 5 - 0 5 16 5 ~ 75
VINYL ACETATE 03 50 0 - 410 1850 — 248.03
VINYL CHLORIDE 03 10 - 0 2 0.02 2 - 9.2
XYLENES, TOTAL 0/3 - 5 0 10000 14009 10000 - 17
Semivolatile Organics (ug/l) ;
1,2.4-TRICHLOROBENZENE 02 - 10 0 70 190 70 —~ 69.2
1,2-DICHLOROBENZENE 0/2 - 10 - 0 600 370 600 - 11
1.2-DIPHENYLHYDRAZINE 072 10 - 0 — 0.084 - - —
1.3-DICHLOROBENZENE 02 — 10 - 0 600 17 231 — 87
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HISTORICAL DATA SUMMARY - GROUND WATER, UPPER HARDINSBURG AQUIFER
SWMU 2 - DYE BURIAL GROUNDS
NSWC CRANE, INDIANA

PAGE 2 OF 6
Ground Water Surface Water
Number of Results - IDEM Tier 1 :
. Frequency of . Range of Location of Maximum L U.S. EPA Region Federal AWQC |U.S. EPA Region
Chemical Dec:ectiozs Range of Detections Nondgtects Detection Exceeding Lowest Federal MCL® | 9 Tapwater | DSfoultCleante § T oo™ |'s Surtace Water
Criteria PRG? Level Residential (Chronic)® £paL®
Ground Water™

1,4-DICHLOROBENZENE 072 10 0 75 0.47 75 43
2,4,5-TRICHLOROPHENOL 0 - 10 0 - 3700 3650 - -
2,4,6-TRICHLOROPHENOL 072 - 10 0 - 6.1 774 I 2
2,4-DICHLOROPHENOL 02 - 10 0 - 110 110 il 18
2.4-DIMETHYLPHENOL 02 10 - 0 730 730 0.3" 100.17
2.4-DINITROPHENOL 072 - 50 0 - 73 73 400" 4.07
2-CHLORONAPHTHALENE 072 10 0 - 490 - 0.396
2-CHLOROPHENOQL 0/2 - 10 - 0 38 38.4 - 8.8
2-METHYL-4,6-DINITROPHENOL 072 - 50 - 0 - -~
2-METHYLNAPHTHALENE 072 - 10 0 - 329.55
2-METHYLPHENOL 012 - 10 - 0 - 1800 1830 - -
2-NITROANILINE 02 - 50 - 0 - 2.2 10 -
2-NITROPHENOL 072 - 10 - 0 - - 135
3.3-DICHLOROBENZIDINE 02 - 20 0 - 0.15 1.89 - 99.75
3-NITROANILINE 072 50 - 0 - - -
4-BROMOPHENYL PHENYL ETHER 072 - 10 0 - - - 1.5
4-CHLORO-3-METHYLPHENOL 02 20 - 0 - - 3000™ 20
4-CHLOROANILINE 02 - 20 0 - 150 146 — 231.97
4-CHLOROPHENYL PHENYL ETHER 072 - 10 0 = - - - -
4-METHYLPHENCL 072 = 10 - 0 - 180 183 -
4-NITROANILINE 072 - 50 0 - -
4-NITROPHENOL 02 = 50 - 0 - 2300 - - 35
ACENAPHTHENE 02 10 0 X 370 461 - 9.9
ACENAPHTHYLENE 0 - 10 - 0 - - 4840
ANILINE 02 - 20 - 0 - 12 - 0.44
ANTHRACENE 072 = 10 - 0 — 1800 434 0.029
BENZIDINE 072 50 0 - 0.00029 -
BENZO(A)ANTHRACENE 0/2 - 10 - 0 - 0.092 117 0.839
BENZO(A)PYRENE 0/2 10 0 0.2 0.0092 0.2 - 0.014
BENZO(BIFLUORANTHENE 0/2 -~ 10 0 0.092 1.17 - 9.07
BENZO(G,H,)PERYLENE 0/2 10 0 - - - 7.64
BENZO(K)FLUORANTHENE 02 10 0 - 0.92 0.8 - 0.0056
BENZOIC ACID 0/2 - 50 0 150000 146000 - -~
BENZYL ALCOHOL 0/2 - 20 - 0 - 11000 11000 - 281.24
BIS 2-CHLOROETHOXY)ME THANE 0/2 - 10 - 0 - - - - 6400
BIS(2-CHLOROETHYL)ETHER 072 10 - 0 - 0.0098 0.3 - 1140
BiS(2-CHLOROISOPROPYL) ETHER 072 10 0 -- 0.27 4.23 - -
BIS{2-ETHYLHEXYL)PHTHALATE 22 1-2.9 02-03 {91a) (03/16/91} 1 6 4.8 6 2.1
BUTYLBENZYL PHTHALATE 072 10 0 - 7300 2690 - 49
CHRYSENE 0/2 10 0 - 9.2 16 0.033
DIBENZO(AH)ANTHRACENE 072 10 - 0 -~ 0.0092 0.117 - 0.0016
DIBENZOFURAN - 0/2 - 10 - 0 - 24 - - 20
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HISTORICAL DATA SUMMARY - GROUND WATER, UPPER HARDINSBURG AQUIFER
SWMU 2 - DYE BURIAL GROUNDS
NSWC CRANE, INDIANA

PAGE 3 OF 6
I Ground Water Surface Water
Chemical Frequer?cy of Range of Detections Range of Location of Maximum :::;:ed::; fce):vl‘:s ‘ U.S. EPA Region De'fl: ir g::;r:up Federal AWQC U.S. EPA Region
Detections Nondetects Detection L Federal MCL!" 9 Tapwater o Freshwater | 5 Surface Water
Criteria d PRG? Level Residential Chronici® 5)
Ground Water® |  (Chronic) EDQL
DIETHYL PHTHALATE 1/2 11 10 02-03 (91b) (06/01/91) 1 - 29000 29200 - 3
DIMETHYL PHTHALATE 0/2 - 10 0 - 370000 365000 - 73
DI-N-BUTYL PHTHALATE 0/2 - 10 - 0 - 3700 3650 - 3
DI-N-OCTYL PHTHALATE 072 - 10 - 0 - 730 20 - 30
FLUORANTHENE 0/2 10 -~ 0 - 1500 206 8.1
FLUORENE 02 - 10 - 0 - 240 307 - 39
HEXACHLOROBENZENE 072 - 10 -~ 0 1 0.042 1 - 0.00024
HEXACHLOROBUTADIENE 0/2 - 10 0 0.86 7.3 19 0.134
HEXACHLOROCYCLOPENTADIENE 072 - 10 - 0 50 260 50 - 77.04
HEXACHLORQETHANE 0/2 10 - 0 - 48 7.68 -—- 30.5
-[INDENO(1,2,3-CD}PYRENE 072 10 - 0 0.092 0.022 4.31
ISOPHORONE 072 10 0 - 7 896 -~ 900
NAPHTHALENE 072 - 10 - 0 -~ . 62 307 44
NITROBENZENE 0/2 - 10 - 0 - 34 9.42 307 740
N-NITROSODIMETHYLAMINE 0/2 - 10 - 0 - 0.0013 -~ -
N-NITROSO-DI-N-PROPYLAMINE 012 - 10 - [ - 0.0096 0.46 e -
N-NITROSODIPHENYLAMINE 02 -~ 10 0 - 14 174 13
PENTACHLOROPHENQL 0/2 - 50 - 0 1 0.56 1 15 - 523
PHENANTHRENE 012 - 10 - 0 --- -— - 2.1
PHENOL 072 - 10 - 0 22000 21900 300" 100
PYRENE 02 10 0 - 180 135 — 03
Energetics (ug/L)
1,3,5-TRINITROBENZENE 01 - 20 - 0 - 1100 - - -
1,3-DINITROBENZENE on - 20 0 - 3.7 - 2.36
2.4-DINITROTOLUENE 0/3 ~ 0.02-20 - 0 - 73 1.25 - 230
2.6-DINITROTOLUENE on - 20 - 0 - 37 1.25 - 42 -
2.4.6-TRINITROTOLUENE 0/3 20 0 - 2.2 - - -
HMX 0/3 20 - 1] - 1800 - -
RDX 0/3 20 -~ 0 0.61 -
TETRYL 013 - 50 - 0 - 370 - -
Pesticides/PCBs/Herbicides (ug/L)
24,57 \il 0.18 02-03 {91a) (03/16/91) 0 370 - e 686.33
2.4,5-TP (SILVEX) 1/4 0.69 0.5 02-03 (91a) (03/16/91) 0 50 290 -~ --- 326.64
24-D 1/4 0.17 38 02-03 (91a) (03/16/91) 0 70 370 -~ - .-
4,4-DDD 0N — 0.1 0 - 0.28 3.55 -- 0.0011
4,4 -DDE 0/1 0.04 - 0 0.2 2.5 - 0.00000000496
4.4-DDT on 0.12 - 0 - 0.2 2.5 0.001 0.000952
ALDRIN [Vl - 0.04 - 0 0.004 0.0501 - 0.0185
ALPHA-BHC 0N 0.03 - 0 - 0.011 0.135 - 12.38
ALPHA-CHLORDANE o 0.05 - 0 2 0.19 2 0.0043 0.00029
AROCLOR-1016 0N 0.7 - 0 0.5 0.034 0.5 0.014 0.000029
AROCLOR-1221 o1 - 0.7 0 0.5 0.034 0.5 0.014 0.000029
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TABLE 5-4

_HISTORICAL DATA SUMMARY - GROUND WATER, UPPER HARDINSBURG AQUIFER

SWMU 2 - DYE BURIAL GROUNDS

NSWC CRANE, INDIANA

PAGE 4 OF 6
Ground Water Surface Water
Number of Results| : IDEM Tier 1 .
" Frequency of . Range of Location of Maximum U.S. EPA Reglon Federal AWQC | U.S. EPA Region
Chemical De(iectiory\s Range of Detections Nondglecls Detection Exceedl.ng Lowest FederalMCL" | 9 Tapwater Default Cleanup Freshwater | 5 Surface Water
. Criteria PRGY Leve! Residential (Chronic)® £paL®
Ground Water®

AROCLOR-1232 o/t - 0.7 - 0 05 0.034 0.5 0014 0.000029
AROCLOR-1242 0/ - 07 - 0 05 0.034 0.5 0014 0.000029
AROCLOR-1248 01 0.7 - 0 0.5 0034 05 0.014 0.000029
AROCLOR-1254 o1 - 1.3 - 0 0.5 0.034 05 0.014 0.000029
AROCLOR-1260 o/t - 13 0 05 0.034 0.5 0.014 0.000029
BETA-BHC 0/ 0.06 - 0 0.037 0473 0.495
DELTA-BHC /1 - 0.09 0 - — 666.67
DIELDRIN o/ - 0.02 - 0 - 0.0042 0.0532 0.0019 0.000026
DINOSEB 11t 0.0t — 02-03 (91a) (03/16/91} 0 7 37 — - 0.29
DISULFOTON 0/ - 0.7 0 - 15 — 0.0402
ENDOSULFAN I o 0.04 -~ 0 - 220 219 0.056 0.003
ENDOSULFAN SULFATE 0/ 0.66 - 0 — - — 2.22
ENDRIN 0/5 - 0.06 - 0 2 X 0.2 0.0023 0.002
ENDRIN ALDEHYDE 0/ 023 — 0 - 0.15
ETHYL PARATHION o 6 - 0 -~ - - - —
FAMPHUR 0/1 - 12 - 0 — ~
GAMMA-BHC (LINDANE) 0/5 0.08 0 02 0.052 0.2 0.08 001
GAMMA-CHLORDANE o1 - 0.05 - 0 2 0.19 2 0.0043 0.00029
HEPTACHLOA [ 0.03 0 04 0.015 0.4 0.0038 0.00039
HEPTACHLOR EPOXIDE o1 0.83 0 0.2 0.0074 02 0.0038 0.00048
KEPONE 01 - 6 - 0 - 0.0037 - - 0.159
METHOXYCHLOR 0/5 - 1.8 - 0 40 180 40 0.005
METHYL PARATHION o/ - 12 0 - 9.1 -
PHORATE o - 04 0 — 73 - 362
TOXAPHENE 0/5 - 24 - 0 3 0.061 3 0.0002 0.0002
Dissolved Inorganics (ug/L) ]
ALUMINUM 0/4 10-30 0 50-200" 37000 - 87 -
ANTIMONY 34 12.3-18.4 3 02-03 (91b) (06/01/91) 3 6 15 - — 3t
ARSENIC 010 — 1-10 0 50 0.045 50 150 53
BARIUM 6/10 15-1200 100 02-03 (86a) (02/03/85) 0 2000 2600 2000 - 5000
BERYLLIUM 0/4 - i - 0 4 0.016 4 - 76
CADMIUM 1710 0.28 0.4-10 02-03 (92) (03/28/92) 0 5 18 5 22 0.66
CALCIUM 44 172000190000 02-03 (92) (03/28/92) 0 - - -
CHROMIUM (TOTAL) 210 20 5-20 02-03 (81) (11/30/81) 2 100 180 100 1 42
COBALT : 34 13-37 6 02-03 (92) (03/28/92) 3 2200 - - 5
COPPER 114 40 5 02-03 (91¢) (11/13/91) 1 1300 1400 - g 5
CYANIOE 03 5 - 0 200 730 5219 52
IRON 412 13-240 10-40 02-03 (81) (11/30/81) 0 3007 11000 —~ -
LEAD 1110 12 1-30 02-03 (91b) (06/01/91) 0 15119 4 - 25 13
MAGNESIUM 4/4 47200-59900 - 02-03 (92) (03/28/92) 0 - - . - -
MANGANESE 14/15 19-7000 5 02-03 (81) (11/30/81) 11 507 1700 -
MERCURY 210 0.7-900 02-0.3 2 2 11 2 077 0.0013

02-03 (82d) (10/19/82)
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TABLE 5-4

HISTORICAL DATA SUMMARY - GROUND WATER, UPPER HARDINSBURG AQUIFER

SWMU 2 - DYE BURIAL GROUNDS
NSWC CRANE, INDIANA

PAGE 5 OF 6
Ground Water Surface Water
Chemical Frequency of | fDetections| _FENGE 0! Location of Maximum ';:L";;%’I:; 'Ezfvue';f i |8 EPA Region De'g ﬁ?l" g,':;:up Federal AWQC |U.S. EPA Region
Detections Nondetects Detection . Federal MCL™ 9 Tapwater o Freshwater | 5 Surface Water
Criteria PRGY Level Residential @) ®

Ground Water® | (Chronic) eoal
NICKEL 14 5 5 02-03 (92) (03/28/92) 0 100 730 100 52 29
POTASSIUM 44 3390-5790 - 02-03 (91b) (06/01/91) 0 —
SELENIUM 1/10 2 25 02-03 {86a) (02/03/86) 0 50 180 50 5 5
SILVER 010 - 1-10 — . 0 100™1 180 183 - 1
SODIUM 1212 14100-43000 - 02-03 {84) (02/01/84) 0 = - - -
THALLIUM 0/4 28 0 2 29" 2 - 0.56
TIN 0/4 35-50 o 0 - 22000 - — 73
VANADIUM 14 19 5-10 0203 (91¢) (11/13/91) 0 260 e 19
ZINC : 0/4 - 5-10 - 0 5000”1 11000 11000 120 58.9
Miscellaneous Parameters (ugiL, unless otherwise noted'
CHLORIDE 78 1100-2400 1000 0203 (86a) (02/03/86) 0 250000 - — ~ -
FLUORIDE 5/5 190-430 - 0203 (81) (11/30/81) 3 = 230 -
NITRATE, AS NITROGEN 255 100-120 20-50 02-03 (82d) (10/19/82) 0 10000 10000 — — —
NITRITE, AS NITROGEN ] 1" 9 - 02-03 (92) (03/28/92) 0 1000 1000"® - - ~
ORGANIC BROMINE 03 210 0 — = - - -
ORGANIC CHLORINE 13 50 10 02-03 (84) (02/01/84) 0 - ~ - - -
ORGANIC IODINE 113 3 10 02-03 (84) (02/01/84) 0 ~ — — ~ -
pH (standard units) 10/10 6.3-7.6 - 02-03 (85a) (01/08/85) 0 — - - 6.5- -
PHENOLS 478 10-100 410 02-03 (85a) (01/08/85) 0 - — = —
SPECIFIC CONDUCTWITY (uhmo/cm) 111 640-1550 - 02-03 {B1) (11/30/81) 0 — ~ - g
SULFATE 1111 340000-750000 -~ 02-03 (83b) (02/28/83) 1 500000 — - — -
SULFIDE 0/3 — 20 0 2 — 2 —
TOTAL ORGANIC CARBON 10111 2000-66000 1000 02-03 (83b) (02/28/83) 0 — - — ~

-~ Not applicable/Not available.

AWQC Ambient Water Quality Criteria

EDQL Ecological Data Quality Level

IDEM tndiana Department of Environmental Management
NSWC Naval Surface Warfare Center

MCL Maximum Contaminant Level

PCBs Polychlorinated biphenyls

PRG Preliminary Remediation Goal

SWMU Solid Waste Management Unit

U.S. EPA  United States Environmental Protection Agency

U.S. EPA, October 1996 and December 1998b.

U.S. EPA, Region 9, May 1998.

IDEM, October 1997.

U.S. EPA, December 1998a.

U.S. EPA, Region 5, April 1998 (Appendix C of guidance).

DG A WN =

Total for all trihalomethanes (i.e., chloroform, bromodichloromethane, dibromochloromethane, and bromoform).
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TABLE 5-4

HISTORICAL DATA SUMMARY - GROUND WATER, UPPER HARDINSBURG AQUIFER

SWMU 2 - DYE BURIAL GROUNDS

NSWC CRANE, INDIANA
PAGE 6 OF 6

Chemical

Frequency of
Detections

Range of Detections

Location of Maximum
Detection

Range of
Nondetects

Number of Results
Exceeding Lowest

Criteria

Ground Water

Surface Water

Federat MCL™

U.S. EPA Region
9 Tapwater
PRG™

IDEM Tier 1
Default Cleanup
Level Residential
Ground Water™

Federal AWQC
Freshwater

(Chronic)®®

U.S. EPA Region
5 Surface Water
epaL®

10
11
12
13
14
15
16
17
18

Based on organoleptic effects (i.e., which would make water and edible a
1,3-Dichloropropene.

0-, m-Xylene.
Chlordane.

Total for all Aroclor congeners.

Endosulfan.
Secondary MCL.

Hexavalent chromium.

Action level.
Free cyanide.

Thallium carbonate.

Nitrite,

quatic life unpalatable but not toxic to humans).
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TABLE 5-5

HISTORICAL DATA SUMMARY - GROUND WATER, GOLCONDA/HANEY AQUIFER
SWMU 2 - DYE BURIAL GROUNDS
NSWC CRANE, INDIANA

PAGE 1 OF 6
Ground Water Surface Water
- Number of Results L. IDEM Tier 1
. Frequency of Range of Location of Maximum " U.S. EPA Region Federal AWQC | U.S. EPA Region
Chemical Detections Range of Detections Nondgiects Detection Exceedl'ng L owest Federa MCL"™ | 9 Tapwater Default C!eanup Freshwater | 5 Surface Water
Criteria PRGY Level Resnden:(l::l (Chronic)® £paL®
X Ground Watel

Volatile Organics (ug/L) .
1,1.1-TRICHLOROE THANE 1/35 15 5 02C12P2 (91a) (03/16/31} 0 200 790 200 - 88
1,1,2.2-TETRACHLOROETHANE 0/35 5 0 - 0.055 0.896 — 13
1,1,2-TRICHLOROETHANE 0/35 - 5 - 0 5 0.2 5 -~ 650

. [1,1-DICHLOROETHANE 0/35 - 5 - 0 810 2090 - 47
1,1-DICHLOROETHENE 0/35 - 5 0 7 0.046 7 . 78
1.2-DICHLOROETHANE 0/35 -~ 5 - 0 5 0.12 5 — 190
1,2-DICHLOROPROPANE 0135 - 5 — 0 5 0.16 5 - 380
2-BUTANONE 0/35 — 100 — 0 - 1900 2500 - 7100
2-HEXANONE 0/35 50 0 — - -~ 1710
4-METHYL-2-PENTANONE 1/35 2 5-50 02C11P2(91c) (11/13/91) 0 160 - - 3680
ACETONE 26/35 1.7-7840 5-100 02C14P2 (88) (06/27/88) 4 610 768 - 78000
BENZENE 12/35 119 5 02C20P2 ($13) (03/16/31] 12 5 0.39 5 114
BROMODICHLOROMETHANE 0/35 - 5 0 80¢ 0.18 100 - -
BROMOFORM 0/35 5 0 80® 85 100 - 466
BROMOMETHANE 0/35 - 10 0 — 8.7 249
CARBON DISULFIDE 0/35 5 — 0 1000 2380 - 841
CARBON TETRACHLORIDE 0/35 - 5 - 0 5 0.17 5 - 59
CHLOROBENZENE 0/35 - 5 - 0 100 39 100 207 10
CHLOROETHANE 0/35 - 10-1000 0 — 8600 - 230000
CHLOROFORM 0/35 111 5 02C13 (88) (06/27/88) 8 80" 0.16 100 —~ 79
CHLOROMETHANE 0135 10 0 ~ 15 - -
CIS-1.2-DICHLOROETHENE 0/28 5 0 70 61 70
CI$-1.3-DICHLOROPROPENE 0/35 - 5 - 0 - 0.081® - 7.9
DIBROMOCHLOROME THANE 0/35 - 5 -~ 0 80" 1 - - 6400
ETHYLBENZENE 0/35 - 5 - 0 700 1300 700 - 17.2
METHYLENE CHLORIDE 20135 0527 5 02C18 (88) (06/27/88) 15 5 43 5 - 430
STYRENE 0/35 - 5 0 100 1600 100 56
TETRACHLOROETHENE 0/35 5 0 5 1.1 5 89
TOLUENE 2/35 118 5 02C14P2 (31a) {03/16/91) 0 1000 720 1000 - 253
TRANS-1,2-DICHLOROETHENE 0/35 . 5 . 0 100 120 100 - 310
TRANS-1,3-DICHLOROPROPENE 0/35 - 55.8 0 - 0.0819 - 79
TRICHLOROETHENE 0/35 5 - 0 5 16 5 - 75
VINYL ACETATE 0/35 - 50 0 - 410 1850 - 248.03
VINYL CHLORIDE 0/35 10 0 2 0.02 2 — 92
XYLENES, TOTAL 4135 2 5 02C11P2 (91c) (11/13/91) 0 10000 1400¥ 10000 17
Semivolatile Organics (ug/L)
1,2.4-TRICHLOROBENZENE 0/21 - 10-30 - 0 70 190 70 — 69.2
1,2-DICHLOROBENZENE 0721 - 10-30 - 0 600 370 600 - 11
1,2-DIPHENYLHYDRAZINE 0/21 - 10-150 — 0 0.084 — - -
1,3-DICHLOROBENZENE 0/21 — 10-30 - 0 600 17 231 = 87
1.4-DICHLOROBENZENE 0/21 - 10-30 - 0 75 047 75 — 43
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HISTORICAL DATA SUMMARY - GROUND WATER, GOLCONDA/HANEY AGQUIFER
SWMU 2 - DYE BURIAL GROUNDS

NSWC CRANE, INDIANA
PAGE2 OF 6
Ground Water Surface Water
: Number of Results’ . {DEM Tier 1 .
X Frequency of . Range of Location of Maximum U.S. EPA Region : Federal AWQC | U.S. EPA Region
Chemical Deqtectio:lls Range of Detections Nondgtects Detection Exceedling L owest Federal MCL™ 9 Tapwater Default C!eam{p Freshwater | 5 Surface Water
Criteria @) Level Residential L) ®
PRG Ground Water™ (Chronic) EDQL

2.4.5-TRICHLORQPHENOL 0/16 10-18 - 0 - 3700 3650
2,4,6-TRICHLOROPHENOL 0/21 10-30 0 - 6.1 774 17 2
2,4-DICHLOROPHENOL 0/21 - 10-30 0 - 110 110 20 18
2,4-DIMETHYLPHENOL 0/21 10-30 - 0 - 730 730 03" 100.17
2,4-DINITROPHENOL 0/21 - 50-150 0 - 73 73 4007 4.07
2-CHLORONAPHTHALENE 0/21 - 10-30 - 0 - 4380 - 0.396
2-CHLOROPHENOL 0/21 e 10-30 - 0 - 38 38.4 8.8
2-METHYL-4,6-DINITROPHENOL 0/21 10-150 0 - - -
2-METHYLNAPHTHALENE 0/16 10-18 - 0 - - - 329.55
2-METHYLPHENOL 0/16 - 10-18 0 - 1800 1830
2-NITROANILINE 0/16 50-90 -~ 0 -— 2.2 10 -~
2-NITROPHENOL 021 - 10-30 - 4} - - 13.5
3.3-DICHLOROBENZIDINE 0/21 -~ 10-46 - 0 - 0.15 1.89 - 99.75
3-NITROANILINE 0/16 - 50-90 - 0 - - - -
4-BROMOPHENYL PHENYL ETHER 0/21 10-30 0 - - - - 1.5
4-CHLORO-3-METHYLPHENOL o1 - 20-60 - 0 -~ - - 30007 20
4-CHLOROANILINE 016 20-36 - 0 - 150 146 - 231.97
4-CHLOROPHENYL PHENYL ETHER 0/21 - 10-30 - 0 -
4-METHYLPHENOL 0/16 - 10-18 - 0 -~ 180 183 - -
4-NITROANILINE 0/16 50-30 [1] -
4-NITROPHENOL 0/21 50-150 - 0 2300 - - 35
ACENAPHTHENE 0/21 - 10-30 - 0 - 370 461 e 9.9
ACENAPHTHYLENE /21 10-30 - 0 - - 4840
ANILINE 0/16 - 20-36 - 0 - 12 -~ 0.44
ANTHRACENE 0/21 - 10-30 0 - 1800 43.4 - 0.029
BENZIDINE 0/21 - 20-115 - 0 - 0.00029 - -
BENZO(AJANTHRACENE 0/21 o 10-30 0 --- 0.092 117 - 0.839
BENZO(A)PYRENE 021 - 10-30 - 0 0.2 0.0092 0.2 - 0.014
BENZOQ(B)FLUORANTHENE /21 - 10-30 0 - 0.092 1.7 .- 9.07
BENZO(G,H.JPERYLENE 0/21 10-30 - 0 - - - - 7.64
BENZO(K)FLUORANTHENE 0/21 10-30 - 0 - 0.92 0.8 - 0.0056
BENZOIC ACID 0/16 - 50-90 0 - 150000 146000 -
BENZYL ALCOHOL 0/16 -~ 20-36 - 0 - 11000 11000 - 281.24
BIS(2-CHLOROETHOXY)ME THANE 0/21 10-230 0 - - - -~ 6400
BIS(2-CHLOROETHYL)ETHER /21 - 10-30 0 -~ 0.0098 0.3 - 1140
BIS(Z-CHLOHOISOPHOPYL) ETHER 0/21 10-30 ) 0 0.27 4.23
BlS(2-ETHYLHEXYL)PHTHALATE 18/21 1.7-91 10-30 02C11P2 (88) (06/27/88) 17 6 4.8 6 - 2.1
BUTYLBENZYL PHTHALATE 0/21 10-30 0 - 7300 2690 - 49
CHRYSENE 0/21 - 10-30 0 - 9.2 1.6 e 0.033
DIBENZO(A, H)ANTHRACENE 0/21 10-30 0 0.0092 0.117 - 0.0016
DIBENZOFURAN 0/16 - 10-18 - 0 — 24 - - 20
DIETHYL PHTHALATE 1721 4.4 10-30 02C13 (91b) (06/01/91) 1 - 29000 29200 - 3
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TABLE 5-5

HISTORICAL DATA SUMMARY - GROUND WATER, GOLCONDA/HANEY AQUIFER

SWMU 2 - DYE BURIAL GROUNDS
NSWC CRANE, INDIANA

PAGE 3 OF 6
Ground Water Surface Water
Number of Results " IDEM Tier 1
. Frequency of " Range of Location of Maximum R U.S. EPA Region Federal AWQC {U.S. EPA Region
Chemicol Deqtections Range of Detections Nondgetects Detection Exceedl’ng L owest Federal MCL!" 9 Tapwater Default Cleanup Freshwater | 5 Surface Water
Criteria ) PRG? Level Residential (Chronic)® EpaL®
: Ground Water™ ronic)

DIMETHYL PHTHALATE 0/21 - 10-30 - 0 - 370000 365000 - 73
DI-N-BUTYL PHTHALATE 0/21 - 10-30 - 0 - 3700 3650 - 3
DI-N-OCTYL PHTHALATE 0/21 - 10-30 - 0 - 730 20 - 30
FLUORANTHENE 0/21 10-30 - 0 1500 206 - 8.1
FLUORENE 0/21 - 10-30 0 - 240 307 - 39
HEXACHLOROBENZENE 0/21 - 10-30 0 1 0.042 1 0.00024
HEXACHLOROBUTADIENE 0/21 - 10-30 0 - 0.86 7.3 1@ 0.134
HEXACHLOROCYCLOPENTADIENE 0/21 - 10-30 0 50 260 50 77.04
HEXACHLOROETHANE 0/21 - 10-30 -- 0 48 7.68 - 30.5
INDENO(1,2.3-CD)PYRENE 0/21 - 10-30 - 0 - 0.092 0.022 - 4.31
ISOPHORONE 0/21 10-30 - 0 - 7 896 - 900
NAPHTHALENE 0721 - 10-30 0 - 6.2 307 - 44
NITROBENZENE 0/21 - 10-30 -~ 0 34 9.42 307 740
N-NITROSODIMETHYLAMINE 0/21 10-50 - 0 0.0013 -~
N-NITROSO-DI-N-PROPYLAMINE 0/21 10-30 - 0 - 0.0096 0.46 s -
N-NITROSODIPHENYLAMINE 021 - 10-30 - 0 - 14 174 - 13
PENTACHLOROPHENOL 0/21 10-150 - 0 1 0.56 1 15 5.23
PHENANTHRENE /21 - 10-30 - 0 - - - 2.1
PHENOL 016 - 10-18 0 22000 21900 300" 100
PYRENE 0/21 - 10-30 0 - 180 135 0.3
Energetics (ug/L)
1,3,5-TRINITROBENZENE 0/6 20 -— 0 1100 - -
1,3-DINITROBENZENE 0/6 - 20 0 37 - - 2.36
2,4-DINITROTOLUENE 0/20 0.02:20 0 73 1.25 - 230
2,6-DINITROTOLUENE 0/6 0.02-20 0 - 37 1.25 - 42
2,4,6-TRINITROTOLUENE 0/20 20 - 0 -~ 2.2 -~ - -
HMX 0/20 - 20 - 0 - 1800 -~ -
RDX 0/20 20 - 0 0.61 - - -
TETRYL 0/20 - 50 - 0 - 370 - -
Pesticides/PCBs/MHerbicides (ug/L)
2451 511 0.01-0.14 1.9-31 02C12P2 (91a) (03/16/31] 0 370 — -~ 686.33
2.4,5-TP (SILVEX) 6/11 0.43-0.76 1.7-3.1 02C12P2 (91a) {03/16/91) 0 50 290 - 326.64
24-D 211 0.02-0.25 0-19 02C12P2 (91a) (03/16/91} 0 70 370 -
4,4-DDD /15 0.11-0.12 0 - 0.28 3.55 0.0011
4.4-DDE 115 0.01 0.04-0.4 02C17 (91b}) (06/01/91) 1 - 0.2 25 - 0.0000000049€
4,4-001 0/15 - 0.11-0.13 0 - 0.2 25 0.001 0.000952
ALDRIN 0/15 0.04 0 - 0.004 0.0501 . 0.0185
ALPHA-BHC 0/15 0.03 0 0.011 0.135 - 12.38
ALPHA-CHLORDANE 0/15 0.04-0.06 0 2 0.13 2 0.0043 0.00029
AROCLOR-1016 0/15 0.6-0.7 - 0 0.5 0.034 0.5 0.014 0.000029
AROCLOR-1221 015 0.6-0.7 0 0.5 0.034 0.5 0.014 0.000029
AROCLOR-1232 0/15 - 0.6-0.7 0 0.5 0.034 0.5 0.014 0.000029
AROCLOR-1242 0/15 0.6-0.7 - 0 05 0.034 0.5 0.014 0.000029
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HISTORICAL DATA SUMMARY - GROUND WATER, GOLCONDA/HANEY AQUIFER
SWMU 2 - DYE BURIAL GROUNDS

NSWC CRANE, INDIANA
PAGE 4 OF 6
: Ground Water Surface Water
Number of Results . IDEM Tier 1
] Frequency of . Range of Location of Maximum U.S. EPA Region Federal AWQC | U.S. EPA Region
Chemical Deqtectiols Range of Detections Non dgtecls Detection Exceedi.ng !.owest Federal McL" 9 Tapwater Default C!eanup Freshwater | 5 Surface Water
Criteria PRGY Level Residential (Chronic® EpaL®
Ground Water™

AROCLOR-1248 0/15 — 0.6:0.7 - 0 0.5 0.034 05 0.014 0.000029
AROCLOR-1254 6/15 0.19-12 1213 02C12P2(91c) (11/13/91) 6 0.5 0.034 05 0.014 0.000029
AROCLOR-1260 0/15 1.2-14 0 0.5 0.034 0.5 0.014 0.000029
BETA-BHC 015 — 0.06-0.07 0 - 0.037 0.473 ~ 0.495
DELTA-BHC 0/15 - 0.09-0.1 0 - ~ 666.67
DIELDRIN 0/15 0.02 0 - 0.0042 00532 0.0019 0.000026
DINOSEB 21 0.03-0.71 0-1.1 02C22P2 (91a) (03/16/31} 1 7 37 - 0.39
DISULFOTON 0/15 0.67-0.77 — 0 - 15 0.0402
ENDOSULFAN | 0/15 — 0.13-0.15 0 — 220 219 0.056 0.003
ENDOSULFAN I 0/15 - 0.04 - 0 - 220 219 0.056 0.003
ENDOSULFAN SULFATE 0/i5 - 0.63-0.74 0 - - 222
ENDRIN 0/15 0.06-0.07 0 2 1 02 0.0023 0.002
ENDRIN ALDEHYDE 0/15 ~ 0.22-0.25 - 0 - s 0.15
ETRYL PARATHION 0/15 - 0.57-0.66 ~ 0 - - - -
FAMPHUR 0/15 - 1113 0 - - -
GAMMA-BHC (LINDANE) 0/15 - 0.04 0 0.2 0.052 0.2 0.08 0.01
GAMMA-CHLORDANE 115 0.02 0.04-0.06 | 02C12P2 (91¢) (11/13/91) 1 2 0.19 2 0.0043 0.00029
HEPTACHLOR 4/15 0.01-0.08 0.03 02C14P2 (91b) (06/01/91) 4 04 0015 04 0.0038 0.00039
HEPTACHLOR EPOXIDE 0/15 -~ 0.79-0.91 - 0 02 0.0074 02 0.0038 0.00048
KEPONE 0/15 - 5.7-6.6 - 0 - 0.0037 - - 0.159
METHOXYCHLOR 0/15 1.7-19 0 40 180 40 - 0.005
METHYL PARATHION 0/15 1.1-1.3 - 0 9.1 - -
PHORATE 0/15 - 0.38-0.44 . 0 7.3 - 3.62
TOXAPHENE 0/15 - 2326 0 3 0.061 3 0.0002 0.0002
Dissolved Inorganics (ug/L)
ALUMINUM 4137 18:310 10-30 02C19 (91b) (06/01/91) 3 50-200"" 37000 87 -
ANTIMONY 28/44 3.3-234 350 02C13 (91b) (06/01/31) 25 6 15 - 31
ARSENIC 6/44 2424 25 02C18 (88) (06/27/88) 6 50 0.045 50 150 53
BARIUM 34137 1184 10 02C14P2 (92) (03/28/92) 0 2000 2600 2000 - 5000
BERYLLIUM 1744 i 15 02C11P2 (92) -(03/28/92) 1 4 0.016 4 76
CADMIUM- 6/44 0.3-2.26 0.1-4 02C11P2 (92) (03/28/92) 3 5 18 5 22 0.66
CALCIUM 36/37 7600-266000 100 2C14P2 (91c) (11/13/91)-AV 0 ~ -
CHROMIUM (TOTAL) 11/44 1-12 15 02C14P2 (88) (06/27/88) 1 100 180 100 1 42
COBALT 29137 7-75 6-20 02C11P2 (32) (03/268/92) 29 - 2200 5
COPPER 26/44 1-230 15 02C12P2 (92) (03/28/92) 2 1300 1400 9 5
CYANIDE 0/28 - 055 0 200 730 - 52" 5.2
IRON 10/37 10-549 10-40 02C19 (91b) (06/01/91) 2 3007 11000 - - -
LEAD 13/44 1-26 1 02C14P2 (88) (06/27/88) 10 151 4 — 25 13
MAGNESIUM 36/37 142-106000 150 02C19 (32) (03/26/92) 0 - -
MANGANESE 26/37 6-415 5 02C11P2 (91a) (03/16/91) 8 50"+ 1700 -
MERCURY 0/44 0.2-8 — 0 2 11 2 0.77 0.0013
NICKEL 19/44 1-299 5 02C11P2 (92) (03/28/92) 5 100 730 100 52 29
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TABLE 5-5

HISTORICAL DATA SUMMARY - GROUND WATER, GOLCONDA/HANEY AQUIFER

SWMU 2 - DYE BURIAL GROUNDS
NSWC CRANE, INDIANA

PAGE 5 OF 6
Ground Water Surface Water
Number of Results . IDEM Tier 1
" Frequency of " Range of Location of Maximum R U.S. EPA Region Federal AWQC | U.S. EPA Region
Chemical Deqtectiozs Range of Detections Nondgtects Detection Exceedn_ng Lowest Federal MCL'" 9 Tapwater Default C!eanl{p Freshwater | 5 Surface Water
Criteria PRGY Level Residential Chronic) epaL®
. Ground Water™ (Chronicy
POTASSIUM 37137 3810-50500 02C16 (91a) (03/16/31) 0 — -~
SELENIUM 16/44 2.2-58 2-5 02C13(91¢) (11/13/91) 11 50 180 50 5 5
SILVER 0/44 - 1 0: 100" 180 183 - 1
SODIUM 44/44 2450-106000 02C18 (91¢) (1113/91) 0 - -— - -
THALLIUM 0144 1-8 - 0 2 29" 2 - 0.56
TIN 0/37 35-50 - 0 22000 73
VANADIUM 337 7-17 5-10 02C12P2 (92) (03/28/92) 0 260 - 19
ZINC 11/44 7-428 5-30 02C11P2 (92) (03/28/92) 5 50007 11000 11000 120 58.9
Miscellaneous Parameters (ug/L, unless otherwise noted!
AMMONIA, AS NITROGEN mn 222-1940 10 02C14P2 (88) (06/27/88) 1 1000 1000 - -
CHLORIDE m 6700-48200 02C11P2 (88) (06/27/88) 8 2500007 - 230 -
NITRATE, AS NITROGEN 14116 44-10600 20 02C18 (92) (03/28/92) 1 10000 10000 - - -
NITRITE, AS NITROGEN 810 5106 5 02C20P2 (92) (03/28/92) 0 1000" 1000"® - - -
PHENOLS 0/5 10-30 0 - - - - -
SULFATE iis 13700-342000 - 02C11P2 (88) {06/27/88) 0 500000 -— - - --- ~
SULFIDE 5/28 25-93 20 02C18 (91¢) (11/13/91) 5 2 - 2 - :
TOTAL KJELDAHL NITROGEN n 586-7780 02C16 (88) (06/27/88) 4 1000"® 1000"® - — -
TOTAL ORGANIC CARBON 6/7 1100-7000 1000 02C16 (88} (06/27/88) 0 - - -— -
Note:  Does not include samples collected from the upgradient well cluster 02C10, which are considered to represent upgradient site conditions not impacted by site operations.
- Not applicable/Not available.
AWQC Ambient Water Quality Criteria
EDQL Ecological Data Quality Level
IDEM Indiana Depariment of Environmental Management
NSWC Naval Surface Warfare Center
MCL Maximum Contaminant Level
PCBs Polychlorinated biphenyls
PRG Preliminary Remediation Goal
SWMU Solid Waste Management Unit
U.S. EPA  United States Environmental Protection Agency
1 U.S. EPA, October 1996 and December 1998b.
2 U.S. EPA, Region 9, May 1998.
3 IDEM, October 1997. - g
4 U.S. EPA, December 1998a. 3 S =
5 U.S. EPA, Region 5, April 1998 (Appendix C of guidance). © %J g
6 Total for all trihalomethanes (i.e., chloroform, bromodichloromethane, dibromochloromethane, and bromoform). f, e § <. g S
7 Based on organoleptic effects (i.e., which would make water and edible aquatic life unpalatable but not toxic to humans). o 5= %" 20
8 1,3-Dichloropropene. ~28303 )
9 o-, m-Xylene. 8 o o o g 8
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HISTORICAL DATA SUMMARY - GROUND WATER, GOLCONDA/HANEY AQUIFER
SWMU 2 - DYE BURIAL GROUNDS

NSWC CRANE,

INDIANA

PAGE 6 OF 6

Chemical

Frequency of
Detections

Range of Detections

Range of
Nondetects

Location of Maximum
Detection

Number of Results
Exceeding Lowest
Criteria

Ground Water

Surface Water

Federal MCL™

U.S. EPA Region

9 Tapwater
PRG”

Default Cleanup
Level Residential
Ground Water™

IDEM Tier 1

Federal AWQC
Freshwater
{Chronic)®®

eoaL®

U.S. EPA Region
5 Surface Water

10
1

13
14
15

17
18

Chlordane.

Total for all Aroclor congeners.

Endosulfan.
Secondary MCL.

Hexavalent chromium.

Action level.
Free cyanide.

Thallium carbonate.

Nitrite.
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TABLE 5-6

HISTORICAL DATA SUMMARY - GROUND WATER, BEECH CREEK AQUIFER

SWMU 2 - DYE BURIAL GROUNDS

NSWC CRANE, INDIANA
PAGE 1 OF 6
Ground Water Surface Water
: Number of Results s IDEM Tier 1
. Frequency of . Range of Location of Maximum R U.S. EPA Region Federal AWQC | U.S. EPA Region
Chemical D:tectio:’\s Range of Detections Nondglects Detection Exceedl_ng L owest Federal MCL!" 9 Tapwater Default c!eam{p Freshwater | 5 Surface Water
Criteria PRG? Level ReSIdent(l;-:l (Chronic® £pQL®
Ground Water’
Volatile Organics (ug/L)
1.1,1-TRICHLOROE THANE 0/14 - 5 0 200 790 200 88
1,1,2,2- TETRACHLOROETHANE 0/14 5 0 - 0.055 0.896 13
1.1,2-TRICHLORQETHANE 0/14 - 5 0 5 02 5 - 650
1,1-DICHLOROETHANE 0/14 - 5 0 - 810 2090 - a
1,1-DICHLOROETHENE 0/14 - 5 - 0 7 0.046 7 - 78
1,2-DICHLOROETHANE 0/14 - 5 -- 0 5 0.12 5 - 190
1,2-DICHLOROPROPANE 0/14 - 5 - 0 5 0.16 5 - 380
2-BUTANONE 0/14 - 100 -- 0 1900 2500 - 7100
2-HEXANONE 0/14 - 50 0 - - 1710
4-METHYL-2-PENTANONE 0/14 4 - 50 02C11 (91c) (11/13/91) 0 - 160 - 3680
ACETONE 10/14 4.4-2670 100 02C11 (88) (06/27/88) 1 - 610 768 - 78000
BENZENE 414 0.92-8.6 5 02C12 (91a) (03/16/91) 4 5 0.39 5 - 114
BROMODICHLOROMETHANE 0/14 - 5 - 0 80 0.18 100 - -
BROMOFORM. 0/14 5 0 8o® 8.5 100, - 466
BROMOMETHANE 014 - 10 0 8.7 24.9 -
CARBON DISULFIDE 0/14 5 0 - 1000 2380 84.1
CARBON TETRACHLORIDE 0/14 5 - 0 5 0.17 5 - 5.9
CHLOROBENZENE 0/14 5 - 0 100 39 100 207 10
CHLOROETHANE 0/14 10 0 - 8600 - - 230000
CHLOROFORM 0/14 - 5 0 80® 016 100 - 19
CHLOROMETHANE 014 - 10 - 0- 15 -
CIS-1,2-DICHLOROETHENE 0/12 - 5 - 0 70 61 70 - -
CIS-1,3-DICHLOROPROPENE 0/14 - 5 - 0 0.081° - - 7.9
DIBROMOCHLOROMETHANE 0114 - 5 - 0 80® 1 - 6400
ETHYLBENZENE 014 5 0 700 1300 700 - 172
METHYLENE CHLORIDE 12/14 05-13 5 02C09 (91¢) (11/13/91) 8 5 43 5 430
STYRENE 0/14 5 0 100 1600 100 - 56
TETRACHLOROETHENE 014 5 0 5 1.1 5 - 8.9
TOLUENE 314 2-3.5 5 02C12 (91a) (03/16/91) 0 1000 720 1000 - 253
TRANS-1,2-DICHLOBROETHENE 014 5 0 100 120 100 - 310
TRANS-1,3-DICHLOROPROPENE o4 - 5 - 0 - 0.081® 79
TRICHLOROETHENE 0/14 - 5 0 5 1.6 5 - 75
VINYL ACETATE 014 - 50 -= 0 - 410 1850 - 248.03
VINYL CHLORIDE 0/14 10 - 0 2 0.02 2 - 9.2
XYLENES, TOTAL 1114 2 5 02C12 (916) (11/13/91) 0 10000 1400 10000 - 117
Semivolatile Organics (ug/L)
1.2,4-TRICHLOROBENZENE 0/8 - 10-13 0 70 190 70 - 69.2
1,2-DICHLOROBENZENE 0/8 - 10-13 -~ 0 600 370 600 11
1,2-DIPHENYLHYDRAZINE 0/8 - 10-13 - 0 - 0.084 - - -
1,3-DICHLOROBENZENE 0/8 - 10-13 - 0 600 17 231 - 87
1,4-DICHLOROBENZENE 1/8 54 10 02C11(88) (06/27/88) 1 75 0.47 75 - 43
’
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TABLE 5-6

HISTORICAL DATA SUMMARY - GROUND WATER, BEECH CREEK AQUIFER

SWMU 2 - DYE BURIAL GROUNDS

NSWC CRANE, INDIANA

PAGE 2 OF 6
Ground Water Surface Water
Number of Resuits ) IDEM Tier 1 .
. Frequency of . Range of Location of Maximum . U.S. EPA Region Federal AWQC [U.S. EPA Region
Chemical Detections. | Fonde of etectons Nondetcts Detection Fxceeding LOWeSt | coeralMCLY |  OTapwater | DSfUCleanup | T o er | 5 Surtace Water
Criteria . @) Level Residential L) ®
PRG Ground wa'er(;;) (Chronlc) EDQL
2,4,5-TRICHLOROPHENOL 0/6 - 10 0 3700 3650 -
2.4,6-TRICHLOROPHENOL 0/8 10-13 0 6.1 774 17 2
2.4-DICHLOROPHENOL 0/8 10-13 - 0 110 110 20 18
2,4-DIMETHYLPHENOL 08 - 10-13 0 730 730 037 100.17
2,4-DINITROPHENOL 0/8 - 50-65 0 — 73 73 400" 4,07
2-CHLORONAPHTHALENE 0/8 — 10-13 0 490 - 0.396
2-CHLOROPHENOL 08 10-13 0 y 38 38.4 - 8.8
2-METHYL-4,6-DINITROPHENOL 0/8 - 50-65 - 0 - — o
2-METHYLNAPHTHALENE 06 — 10 - 0 N - 329.55
2-METHYLPHENOL 0/6 10 - 0 1800 1830 -
2-NITROANILINE 06 - 50 - 0 N 22 10 - -~
2-NITROPHENOL 0/8 ~ 10-13 - 0 — — -~ - 135
3.3-DICHLOROBENZIDINE 0/8 - 20-26 - 0 — 0.15 1.89 99.75
3-NITROANILINE 0/6 — 50 - 0 - = - -
4-BROMOPHENYL PHENYL ETHER 0/8 - 10-13 0 - - — 15
4-CHLORO-3-METHYLPHENOL 0/8 - 20-26 - 0 - - 30007 20
4-CHLOROANILINE /6 20 ~ 0 150 146 - 231.97
4-CHLOROPHENYL PHENYL ETHER 08 - 1013 0 - ~ - - -
4-METHYLPHENOL 0/6 - 10 - 0 . 180 183 ~ —
4-NITROANILINE 0/6 50 - 0 — - ~
4-NITROPHENOL 0/8 - 50-65 0 — 2300 — E 35
ACENAPHTHENE 08 10-13 0 370 461 99
ACENAPHTHYLENE 0/8 - 1013 - 0 = — - 4840
ANILINE 06 20 - 0 12 = — 0.44
ANTHBAGENE 0/8 - 10-13 - 0 1800 434 - 0.029
BENZIDINE 0/8 ~ 50-65 - 0 — 0.00029 -
BENZO(A)ANTHRACENE 0/8 10-13 0 — 0.092 1.17 - 0.839
BENZO(A)PYRENE 0/8 10-13 0 0.2 0.0092 0.2 - 0.014
BENZO(B)FLUORANTHENE 0/8 = 10-13 0 — 0.092 117 - 9.07
- |[BENZO(G.H.))PERYLENE 08 10-13 0 - -~ - - 7.64
BENZO(K)FLUORANTHENE 0/8 10-13 0 - 092 038 o 0.0056
BENZOIC ACID 0/6 - 50 0 - 150000 146000 -
BENZYL ALCOHOL 0/6 - 20 0 — 11000 11000 - 281.24
BIS({2-CHLOROETHOXY)METHANE 0/8 - 10-13 0 — - - - 6400
BiS(2-CHLOROETHYLJETHER 0/8 1013 — 0 - 0.0098 0.3 1140
BIS(2-CHLOROISOPROPYL) ETHER 0/8 — 10-13 0 - 0.27 4.23 -~
BIS(2-ETHYLHEXYL)PHTHALATE 8/8 1.4-1450 - 02C11(88) (06/27/88) 6 6 48 6 - 2.1
BUTYLBENZYL PHTHALATE 18 17 10 02C11(88) (06/27/88) 0 — 7300 2690 49
CHRYSENE 08 10-13 0 — 9.2 16 - 0.033
DIBENZO(A.H)ANTHRACENE 08 — 10-13 0 — 0.0092 0.117 — 0.0016
DIBENZOFURAN 0/6 10 - 0 — 24 — 20
DIETHYL PHTHALATE 0/8 10-13 0 N 29000 29200 - 3

001 40 05 sbey
1002 Aeyy :ateq
0 :uoisinay
UB|d SHOM

- BUBID DMSN

S uonoag



d/806680

1S-G

0100 OLD

TABLE 5-6

HISTORICAL DATA SUMMARY - GROUND WATER, BEECH CREEK AQUIFER

SWMU 2 - DYE BURIAL GROUNDS
NSWC CRANE, INDIANA

PAGE 3 OF 6
Ground Water Surface Water
' Number of Results y IDEM Tier 1
. Frequency of . Range of . Location of Maximum " U.S. EPA Region Federal AWQC {U.S. EPA Region
Chemical Detections R;nge of Detections Nondgtects Detection Exceeding L owest Federal mcL™ 8 Tapwater Default C!eam{p Freshwater | 5 Surface Water
Criteria PRG? Level Residential Chronic) epaL®
Ground Water® |  {Chronic)

DIMETHYL PHTHALATE 0/8 - 10-13 - 0 370000 365000 - 73
DI-N-BUTYL PHTHALATE 0/8 - 10-13 - 0 - 3700 3650 -~ 3
DI-N-OCTYL PHTHALATE 1/8 29 10 02C11(88) (06/27/88) 1 - 730 20 - 30
FLUORANTHENE 0/8 - 10-13 0 1500 206 - 8.1
FLUORENE 0/8 10-13 - 0 - 240 307 - 39
HEXACHLOROBENZENE 0/8 10-13 - 0 1 0.042 1 - 0.00024
HEXACHLOROBUTADIENE 0/8 - 10-13 - 0 - 086 7.3 17 0.134
HEXACHLOROCYCLOPENTADIENE 0/8 - 10-13 - 0 50 260 50 - 77.04
HEXACHLOROETHANE 0/8 - 10-13 - 0 48 7.68 - 30.5
INDENO(1.2,3-CD)PYRENE 0/8 - 10-13 - 0 0.092 0.022 - 4.31
ISOPHORONE 0/8 - 10-13 - 0 71 896 - 900
NAPHTHALENE 0/8 - 10-13 - 0 - 6.2 307 44
NITROBENZENE 08 - 10-13 - 0 - 34 9.42 307 740
N-NITROSODIMETHYLAMINE 0/8 - 10-13 - 0 - 0.0013 - -
N-NITROSO-DI-N-PROPYLAMINE 0/8 - 10-13 - 0 - 0.0096 0.46 - -—
N-NITROSODIPHENYLAMINE 0/8 - 10-13 - 0 -— 14 174 - 13
PENTACHLOROPHENOL 0/8 50-65 - 0 1 0.56 1 15 5.23
PHENANTHRENE 0/8 - 10-13 - 0 - - - 2.1
PHENOL 0/8 -—- 10 0 — 22000 21900 3007 100
PYRENE 0/8 - 10-13 - 0 - 180 135 - 0.3
Energetics (ug/l)
1.3,5-TRINITROBENZENE 0/3 20 - 0 — 1100 - —
1,3-DINITROBENZENE 0/3 - 20 - 0 - 37 -— 2.36
2,4-DINITROTOLUENE 010 - 0.02-20 0 - 73 1.25 230
2,6-DINITROTOLUENE 0/3 - 0.02-20 0 ~ 37 1.25 - 42
2.4.6-TRINITROTOLUENE 0/10 20 - 0 - 2.2 -~ -
HMX 0/10 20 0 - 1800 — -— —
RDX 010 - 20 0 - 0.61 -
TETRYL 010 -— 50 0 - 370 - - -~
Pesticides/PCBs/Herbicides (ug/L) .
2457 13 0.27 1.9-2.4 02C14 (91a) (03/16/91) 0 - 370 - 686.33
24,5-TP (SILVEX) 113 3.5 1.7-2 02C14 (91a) (03/16/91) 0 50 2930 - - 326.64
24-0 1/3 0.05 12-14 02C14 (91a) (03/16/91) 0 70 370 - -
4,4-DDD 0/9 - 0-0.13 0 0.28 3.55 0.0011
4,4'-DDE 0/9 - 0.04-0.4 0 - 0.2 2.5 - 0.0000000043€
4,4-DDT 0/9 0.11-0.15 .0 0.2 2.5 0.001 0.000952
ALDRIN 0/3 - 0.04-0.05 - 0 - 0.004 0.0501 0.0185
ALPHA-BHC 0/9 0.03-0.04 0 0.011 0.135 - 12.38
ALPHA-CHLORDANE 09 - 0.05-0.06 0 2 0.19 2 0.0043 0.00029
AROCLOR-1016 0/9 0.6-0.8 0 0.5 0.034 05 0.014 0.000029
AROCLOR-1221 09 - 0.6-0.8 - 0 0.5 0.034 0.5 0.014 0.000029
AROCLOR-1232 0/9 - 0.6-0.8 0 05 0.034 05 0.014 0.000029
AROCLOR-1242 09 - 0.6-0.8 - 0 05 0.034 0.5 0.014 0.000029
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TABLE 5-6

HISTORICAL DATA SUMMARY - GROUND WATER, BEECH CREEK AQUIFER

SWMU 2 - DYE BURIAL GROUNDS

NSWC CRANE, INDIANA

PAGE 4 OF 6
Ground Water Surface Water
. Number of Results . IDEM Tier 1
’ Frequency of . Range of Location of Maximum . U.S. EPA Region Federal AWQC | U.S. EPA Region
Chemical Detections Range of Detections Nondgtects Detection Exceedl'ng L owest FederalMCL" | 8 Tapwater Default C!eanup Freshwater | 5 Surface Water
Criteria ) Level Residential I )
PRG Ground Water™ |  (Chronic) EDQL

AROCLOR-1248 0/9 06-0.8 0 - 05 0.034 05 0.014 0.000029
AROCLOR- 1254 4/9 0.13-1.3 1.2-1.6 02C12(91¢) (11/13/91) 4 05 0.034 05 0.014 0.000029
AROCLOR-1260 0/9 1.2-16 0 0.5 0.034 05 0.014 0.000029
BETA-BHC 0/9 0.06-0.07 0 - 0.037 0.473 0.495
DELTA-BHC 0/9 0.09-0.11 0 — - 666.67
DIELDRIN 0/9 - 0.02 0 - 0.0042 0.0532 0.0019 0.000026
DINOSEB 113 0.04 0.66-0.83 02C14 (91a) (03/16/91) 0 7 37 — 0.39
DISULFOTON 0/9 0.67-0.85 - 0 - 15 o 0.0402
ENDOSULFAN | 0/9 - 0.13-0.17 0 - 220 219 0.056 0.003
ENDOSULFAN I 09 - 0.04-0.05 - 0 220 219 0.056 0.003
ENDOSULFAN SULFATE 019 - 0.63-0.8 - 0 <. - — 2.22
ENDRIN 0/9 - 0.06-0.07 - 0 2 1 0.2 0.0023 0.002
ENDRIN ALDEHYDE 09 .- 0.22-0.28 - 0 - — — 0.15
ETHYL PARATHION 09 057-0.73 - 0 - <. - -
FAMPHUR 019 - 1.1-15 0 - —
GAMMA-BHC (LINDANE) 0/9 0.04-0.05 0 0.2 0.052 0.2 0.08 0.01
GAMMA-CHLORDANE 119 0.02 0.05-0.06 02C12 (91¢) (11/13/91) 1 2 0.19 2 0.0043 0.00029
HEPTACHLOR 019 - 0.03-0.04 0 04 0.015 0.4 0.0038 0.00039
HEPTACHLOR EPOXIDE 0/9 ~ 0.79-1 - 0 02 0.0074 0.2 0.0038 0.00048
KEPONE 09 57-7.3 - 0 - 0.0037 o - 0.159
METHOXYCHLOR 0/9 - 1.7-2.1 — 0 40 180 40 0.005
METHYL PARATHION 0/9 -~ 1.1-15 - 0 — 9.1 - -
PHORATE 0/9 - 0.38-0.49 0 7.3 — 3.62
TOXAPHENE 09 - 2329 0 3 0.061 3 0.0002 0.0002
Dissolved Inorganics (ug/L)
ALUMINUM 17 23-64 10-30 02C20 (91¢) (11/13/91) 1 50-2007" 37000 — 87
ANTIMONY 1319 4.1-39 35 02C11(91b) (06/01/91) 12 6 15 -~ 3
ARSENIC 1119 2-217 25 02C12 (91c) (11/13/91) 1 50 0.045 50 150 53
BARIUM 15117 12-60 10-20 02C14 (92) (03/28/92) 0 2000 2600 2000 5000
BERYLLIUM 019 15 0 4 0.016 4 — 76
CADMIUM 219 0.29-3.26 0.1-4 02C09 (92) (03/28/92) 1 5 18 5 22 0.66
CALCIUM 17/17 4320-287000 ~ 02C12 (92) (03/28/92) 0 — —
CHROMIUM (TOTAL) 8/19 1-15 5 02C11 (88) (06/27/88) 3 100 180 100 n“ 42
COBALT 1017 20-46 6-20 02C11(92) (03/28/92) 10 | 2200 — 5
COPPER 12119 5-172 15 02C20 (92) (03/28/92) 12 1300 1400 - 9 5
CYANIDE 0/11 5 0 200 730 - 529 5.2
IRON 517 24-241 10-40 02C12 (92) (03/28/92) 0 300" 11000 -
LEAD 9/19 1-32 1 02C11 (88) (06/27/88) 7 151 4 - 25 1.3
MAGNESIUM 1717 114-230000 02C12 (92) (03/28/92) 0 ~ — e e
MANGANESE 1217 5-1380 5 02C12 (92) (03/28/92) 1 50713 1700 - -
MERCURY 0/19 0.2-2 - 0 2 11 2 0.77 0.0013
NICKEL 7119 5-34 5 02C12 {92) (03/28/92) 1 100 730 100 52 29
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TABLE 5-6

HISTORICAL DATA SUMMARY - GROUND WATER, BEECH CREEK AQUIFER
SWMU 2 - DYE BURIAL GROUNDS
NSWC CRANE, INDIANA

PAGE 5§ OF 6
Ground Water Surface Water
Number of Results o IDEM Tier 1 .
. Frequency of . Range of Location of Maximum " U.S. EPA Region Federal AWQC | U.S. EPA Region
Chemical ’ Deqtectioxs Range of Detections Nondgtects Detection Exceedl'n 9 L owest Federal MCL™ 9 Tapwater Oefault Cleanup Freshwater | 5 Surface Wgter
. Criteria PRGY Level Resldentiat Chronicl® ®
Ground Water® |  (Chronic) EDQL
POTASSIUM 1717 4310-650000 - 02C12 (91c) (11/13/91) 0 - -
SELENIUM 1119 2-14 2 02C11 (88) (06/27/88) 6 50 180 50 5 5
SILVER . 019 1 - 0 10071 180 183 - 1
SODIUM 1717 52500-247000 02C12 (91c) (11/13/91) 0 - L - - - -
THALLIUM 0/19 - 1-8 0 2 29" 2 0.56
TIN 07 35-50 - 0 22000 - 73
VANADIUM an7 11-21 i ~ 510 02C20 {92) (03/28/92) 3 260 - 19
ZINC 219 11-38 530 02C11 (88) (06/27/88) 0 50007 11000 11000 120 58.9
Miscellaneous Parameters (ug/L, unless otherwise noted'
AMMONIA, AS NITROGEN 21 3420 - 02C11(88) (06/27/88) 2 1000 1000 -~ -
CHLORIDE 112 18400 5000 02C11 (88) (06/27/88) 1 2500007+ 230 -
NITRATE, AS NITROGEN 57 60-2870 20 02C20 (92) (03/28/92) 0 10000 10000 — — —
NITRITE, AS NITROGEN 5/5 6210 - 02C14 (92) (03/28/92) 0 1000"® 1000 - - —
PHENOLS 072 - 10-130 - 0 - - - - -
SULFATE 212 205000-392000 02C11(88) (06/27/88) 0 500000 - - -
SULFIDE 111 28 20 02C14 (91¢) (11/13/91} 1 2 - 2
TOTAL KJELDAHL NITROGEN 22 339-5400 02C11 (88) (06/27/88) 1 j000"® 1000"® — -
TOTAL ORGANIC CARBON 112 21800 1000 02C11 (88) (06/27/88) 0 — - — - -
Note:  Does not include samples collected from the upgradient well cluster 02C10, which are considered to represent upgradient site conditions not impacted by site operations.
-1 Not applicable/Not available.
AWQC Ambient Water Quality Criteria
EDQL Ecological Data Quality Level
IDEM Indiana Department of Environmental Management
NSWC Naval Surface Warfare Center
MCL Maximum Contaminant Level
PCBs Polychlorinated biphenyls
PRG Preliminary Remediation Goal
SWMU Solid Waste Management Unit
U.S. EPA  United States Environmental Protection Agency
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TABLE 5-6

HISTORICAL DATA SUMMARY - GROUND WATER, BEECH CREEK AQUIFER
SWMU 2 - DYE BURIAL GROUNDS
NSWC CRANE, INDIANA
PAGE 6 OF 6

Chemical

Frequency of
Detections

Range of Detections

Range of
Nondetects

Location of Maximum
Detection

Number of Results
Exceeding Lowest
Criteria

Ground Water

Surface Water

Federal MCL"

U.S. EPA Region
9 Tapwater
PRG?

Level Residentiat

{DEM Tier 1
Defauit Cleanup

Ground Water™

Federal AWQC
Freshwater

(Chronic)'¥

U.S. EPA Region
5 Surface Water
eoaL®

DOONDD B WN =

U.S. EPA, October 1996 and December 1998b.

U.S. EPA, Region 9, May 1998.

IDEM, October 1997.

U.S. EPA; December 1998a.

U.S. EPA, Region 5, April 1998 (Appendix C of guidance).

Total for all trihalomethanes (i.e., chloroform, bromodichloromethane
Based on organoleptic effects (i.e., which would make water and edi
1,3-Dichloropropene.

0-, m-Xylene.
Chlordane.

Total for all Aroclor congeners.
. Endosultan.

Secondary MCL.

Hexavalent chromium.

Action level. .
Free cyanide.

Thallium carbonate.

Nitrite.

, dibromochloromethane, and bromoform).
ble aquatic life unpalatable but not toxic to humans).
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TABLE 5-7

HISTORICAL DATA SUMMARY - SPRING WATER

SWMU 2 - DYE BURIAL GROUNDS
NSWC CRANE, INDIANA
PAGE 1 OF 4

Ground Water

Surface Water

Number of Results

IDEM Tier 1

) Frequency of . Range of Location of Maximum . U.S. EPA Region Federal AWQC | U.S. EPA Region
Chemical Detectio!ns Range of Detections Nondgtecls Detection Exceedl‘n 9 L owest Federal MCL™ 9 Tapwater Default C!eam{p Freshwater | 5 Surface Water
Criteria pRGE | Love! Residentall iy EboL®
Ground Water'
Volatile Organics (ug/L)
1,1.1-TRICHLOROETHANE 0/ - 5 0 200 790 200 = 88
1,12 2-TETRACHLOROETHANE o — 5 - 0 — 0.055 0.896 — 13
1,1,2-TRICHLOROETHANE /4 - 5 0 5 02 5 — 650
1,1-DICHLOROETHANE o/ — 5 0 — 810 2090 — 47
1,1-DICHLOROETHENE o - 5 — 0 7 0.046 7 - 78
1,2-DICHLOROETHANE /1 - 5 - 0 5 0.12 5 - 190
1.2-DICHLOROPROPANE 0/ - 5 ~ 0 5 0.16 5 ~ 380
2-BUTANONE 0/ 100 0 1900 2500 7100
2-HEXANONE o/ - 50 0 — - 1710
4-METHYL-2-PENTANONE 0 - 50 0 160 - 3680
ACETONE o/t — 100 0 610 768 — 78000
BENZENE o/t - 5 -~ 0 5 0.39 5 . 114
BROMODICHLOROME THANE 0 — 5 - 0 80" 0.18 100 -
BROMOFORM 0/ - 5 - 0 80" 85 100 - 466
BROMOMETHANE 0/1 — 10 - 0 8.7 24.9 — -
CARBON DISULFIDE 0/1 - 5 — 0 = 1000 2380 - 84.1
CARBON TETRACHLORIDE 0/t — 5 ~ 0 5 0.17 5 - 59
CHLOROBENZENE on - 5 - 0 100 39 100 20" 10
CHLOROETHANE o1 10 - 0 — 8600 230000
CHLOROFORM o - 5 0 80" 0.16 100 79
CHLOROME THANE [ 10 0 15 —
CIS-1,3-DICHLOROPROPENE 0/1 - 5 0 70 61 70 —
DIBROMOCHLOROME THANE o 5 - 0 80" 1 - - 6400
ETHYLBENZENE o - 5 -~ 0 700 1300 700 - 172
METHYLENE CHLORIDE o1 5 - 0 5 43 5 - 430
STYRENE 01 — 5 0 100 1600 100 — 56
TETRACHLOROETHENE o — 5 - 0 5 11 5 = 8.9
TOLUENE 0 5 - 0 1000 720 1000 — 253
TRANS-1,2-DICHLOROETHENE 0/t - 5 0 100 120 100 - 310
TRANS-1,3-DICHLOROPROPENE 0/t 5 - 0 — 0.081% - - 7.9
TRICHLOROETHENE o - 5 0 5 16 5 — 75
VINYU ACETATE 0/1 ~ 50 — 0 - 410 1850 — 248.03
VINYL CHLORIDE 0/ - 10 0 2 0.02 2 92
XYLENES, TOTAL o1 - 5000 - 0 10000 1400 10000 117
Semivolatile Organics (ugil)
1,2.4-TRICKLOROBENZENE 01 10 - 0 70 190 70 - 69.2
1.2-DICHLOROBENZENE on = 10 - 0 600 370 600 ~ 11
1.2-DIPHENYLHYDRAZINE 0/ N 10 ~ 0 — 0.084 - —~ -
1.3-DICHLOROBENZENE 0/t — 10 — 0 600 17 231 - 87
1,4-DICHLOROBENZENE 0/ — 10 - 0 75 047 75 — 43
2.4,6-TRICHLOROPHENOL on - 10 - 0 — 6.1 774 1@ 2
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TABLE 5-7

HISTORICAL DATA SUMMARY - SPRING WATER

SWMU 2 - DYE BURIAL GROUNDS
NSWC CRANE, INDIANA

PAGE2OF 4
Ground Water Surface Water
Number of Results, N IDEM Tier { .
A Frequency of . Range of Location of Maximum . U.S. EPA Region : Federal AWQC | U.S. EPA Region
Chemical De(:ectiozs Range of Detections Nondgtecls Detection Exceeéiu.r:g iL owest Federal MCL" 9 Tapwater L[:';u:eg:;::::' Freshwater | § Surface Water
- riteria PRG? Ground Water® | (Chronic) EpaL®
2,4-DICHLOROPHENOL o 10 - 0 —~ 110 110 o 18
2,4-DIMETHYLPHENOL o - 10 - 0 730 730 03" 100.17
2,4-DINITROPHENOL 01 50 0 73 73 4007 4.07
2,4-DINITROTOLUENE 0N X 10 0 - 73 1.25 - 230
2,6-DINITROTOLUENE 0/ 10 ~ 0 37 1.25 - 42
2-CHLORONAPHTHALENE o1 - 10 0 - 490 - 0.396
2-CHLOROPHENOL /1 -~ 10 — 0 - 38 384 — 8.8
2-METHYL-4,6-DINITROPHENOL 0N - 50 0 - -
2-NITROPHENOL o1 - 10 0 0.15 1.89 - 99.75
3,3-DICHLOROBENZIDINE 0/ - 20 0 - - - -
4-BROMOPHENYL PHENYL ETHER o/ 10 - 0 - ~ 30007 20
4-CHLORO-3-METHYLPHENOL 0N - 20 0 —~ 150 146 — 231.97
4-CHLOROPHENYL PHENYL ETHER 0/ y 10 - 0 - 180 183 - -
4-NITROPHENOL 01 — 50 - 0 — 370 461 - 9.9
ACENAPHTHENE 0/ - 10 0 - — 4840
ACENAPHTHYLENE on - 10 - 0 - 12 - - 0.44
ANTHRACENE [ 10 - 0 - 1800 434 - 0.029
BENZIDINE on -~ 50 0 - 0.00029 - - —
BENZO(AJANTHRACENE o 10 - 0 - 0.052 117 e 0.839
BENZO(AJPYRENE 0/t — 10 - 0 02 0.0092 02 - 0.014
{BENZO(B)FLUORANTHENE 01 - 10 - 0 o 0.092 117 - 9.07
BENZO(G.H.)PERYLENE o/ 10 - 0 - 7.64
BENZO{K)FLUORANTHENE on 10 0 092 0.8 0.0056
BIS(2-CHLOROE THOXY)METHANE 0/1 10 - 0 - — ~ 6400
BIS(2-CHLOROETHYL)ETHER on - 10 - 0 0.0098 03 - 1140
BIS(2-CHLOROISOPROPYL) ETHER o1 - 10" - 0 — 027 423 - -
BIS(2-ETHYLHEXYL)PHTHALATE . o/t - 10 0 6 48 6 - 2.1
BUTYLBENZYL PHTHALATE 0/ 10 — 0 7300 2690 - 49
CHRYSENE o - 10 0 ~ 9.2 16 0.033
DIBENZO(A.H)ANTHRACENE 01 - 10 - 0 - 0.0092 0.117 - 0.0016
DIETHYL PHTHALATE 0/t - 10 - 0 29000 29200 — 3
DIMETHYL PHTHALATE 01 — 10 - 0, — 370000 365000 73
DI-N-BUTYL PHTHALATE /1 - 10 - ! 0 — 3700 3650 - 3
DI-N-OCTYL PHTHALATE 01 10 - i 0 730 20 - 30
FLUORANTHENE o/t 10 0 - 1500 206 - 8.1
FLUORENE o 10 0 240 307 - 39
HEXACHLOROBENZENE on 10 0 1 0.042 1 - 0.00024
HEXACHLOROBUTADIENE o1 - 10 - 0 — 0.86 7.3 10 0.134
HEXACHLOROCYCLOPENTADIENE 01 - 10 0 50 260 50 77.04
HEXACHLOROETHANE [ - 10 — 0 — 4.8 7.68 - 30.5
INDENO(1,2.3-CD)PYRENE on 10 0 0.092 0.022 431
ISOPHORONE on ~ 10 — 0 — 7 896 — 900
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TABLE 5-7

HISTORICAL DATA SUMMARY - SPRING WATER

SWMU 2 - DYE BURIAL GROUNDS

U.8. EPA  United States Environmental Protection Agency

NSWC CRANE, INDIANA
PAGE 3 OF 4
Ground Water Surface Water
Number of Results . IDEM Tier {
. Frequency of . Range of Location of Maximum R U.S. EPA Region Federal AWQC | U.S. EPA Region
Chemical D;ec!ions Range of Detections Nondetects Detection Exceedl.n 9 L owest Federal MCL™ 9 Tapwater Default C!eam{p Freshwater § Surface Water
Criteria PRGY Level Residential Chroni I )

Ground Water® |  (Chronic) EDQL
NAPHTHALENE Vil 10 0 - 6.2 307 -~ 44
NITROBENZENE 0 10 - 0 - 34 9.42 3" 740
N-NITROSODIMETHYLAMINE 0N - 10 -0 - 0.0013 - -
N-NITROSO-DI-N-PROPYLAMINE 0N - 10 - 0 - 0.0096 0.46 - -
N-NITROSODIPHENYLAMINE 01 10 - 0 - 14 174 - 13
PENTACHLOROPHENOL on 50 - 0 1 0.56 i 15 5.23
PHENANTHRENE oNn - 10 - 0 - - - 21
PYRENE on 10 -~ 0 - 180 135 - 0.3
Dissolved Inorganics (ug/L)
ANTIMONY ) o - 5 0 6 15 3t
AHRSENIC )il 14 02-SP-C (88) (06/27/88) 1 50 0.045 50 150 53
BERYLLIUM 0/t 5 0 4 0.016 4 - 7.6
CADMIUM i1 0.1 02-SP-C (88) (06/27/88) 0 5 18 5 2.2 0.66
CHROMIUM (TOTAL) 01 - 1 - 0 100 180" 100 10 42
COPPER 01 1 0 1300 1400 - 11 5
LEAD 1" 2 02-SP-C (88) (06/27/88) 1 15 4 - 25 1.3
MERCURY on 0.8 0 2 11 2 0.77 0.0013
NICKEL 11 1 02-SP-C (B8) {06/27/88) 0 100 730 100 52 29
SELENIUM 1 7 - 02-SP-C (88) {06/27/88) 1 50 180 50 5 5
SILVER o1 - 1 . 0 100™ 180 183 . 1
SODIUM 1/1 6100 02-SP-C (88) (06/27/88) 0 - - - -
THALLIUM o1 - 1 - 0 2 29" 2 - 0.56
ZINC o - 30 0 50007+ 11000 11000 120 58.9

- Miscellaneous Parameters (ug/L) )

AMMONIA, AS NITROGEN n 35 02-SP-C (88) {06/27/88) 0 1000 1000 - — -
CHLORIDE 0l 5000 0 250000"'% - 230 -
NITRATE, AS NITROGEN 1 - 222 - 02-SP-C (88) (06/27/88) 0 10000 10000 - -
PHENOLS N - 10 - 0 - - -- - -
SULFATE 1/ 41000 - 02-SP-C (88) (06/27/88) 0 500000 o - ~
TOTAL ORGANIC CARBON V2] - 1000 - 0 - - -
-~ Not applicable/Not available.
AWQC Ambient Water Quality Criteria
EDQL Ecological Data Quality Level
IDEM Indiana Department of Environmental Management },’
NSWC Naval Surface Wartare Center Q
MCL Maximum Contaminant Level a?
PCBs Polychlorinated biphenyls ;‘ §
PRG Preliminary Remediation Goal =9
SWMU Solid Waste Management Unit g m
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TABLE 5-7 ,

HISTORICAL DATA SUMMARY - SPRING WATER
SWMU 2 - DYE BURIAL GROUNDS
NSWC CRANE, INDIANA

PAGE4OF 4
Ground Water Surface Water
Number of Results : IDEM Tier 1
. Frequency of " Range of Location of Maximum . - | U.S. EPA Region Default Cle: Federal AWQC | U.S. EPA Region
Chemical Detections Range of Detections Nondetects Detection Excetac(i:irsgr; owest Federal MCL™ 9 Tapwater Levealunesi d:rr:ll]igl Freshwater | 5 Surface Water
PRG® o | (Chronic)¥ EpqL®
Ground Water

DONDU L WN =

8G-S

0100 QL0

U.S. EPA, October 1996 and December 1998b.
U.S. EPA, Region 9, May 1998.
. IDEM, October 1997.
U.S. EPA, December 1998a. .
U.S. EPA, Region 5, April 1998 (Appendix C of guidance).
Total for all trihalomethanes (i.e., chloroform, bromodichloromethane, dibromochioromethane, and bromoform).
Based on organoleptic effects (i.e., which would make water and edible aquatic life unpatatable but not toxic to humans).
1,3-Dichloropropene.
0-, m-Xylene. .
Chlordane.
Total for all Aroclor congeners.
Endosulfan.
Secondary MCL.
Hexavalent chromium.
Action level.
Free cyanide.
Thallium carbonate.
Nitrite. ’
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TABLE 5-8

SUMMARY OF OBJECTIVES/PROPOSED SAMPLING
SWMU 2 - DYE BURIAL GROUNDS

NSWC CRANE, INDIANA

PAGE 1 OF 2

NSWC Crane
Work Plan
Revision: 0
Date: May 2001
. Section: 5
Page 59 of 100

.“OVERALL OBJECTIVES FOR SAMPLING PROGRAM /.

P R AT TSP S VA

al Toa ; - ¢ -

TYPE OF PROGRAM/SAMPLING OBJECTIVE

PARAMETER TYPE

TARGET CONSTITUENTS(1)

OBJECTIVE FOR ANALYSIS

LIMIT OF DETECTION

EVALUATIONS TO BE PERFORMED

Type: RFI/CMS/Risk Assessment to fulfill
requirements of RCRA Part B permit. .

Objectives: Evaluate nature and extent of
contamination (in ali affected media) for RFI.

Obtain additional information needed to
complete a Corrective Measures Study.

Determine human health and ecological risks for
potential receptors exposed to site media under
current and future land use.

Confirm the presence or absence of
contamination at previously excavated areas
(i.e., Interim Measures excavations).

Field

GROUND WATER AND SURFACE WATER:

Evaluate general water quality and

As per selected field instrumentation, which will be

Qualitatively used to evaluate general water quality.

Ferrous Iron

Carbon Dioxide

Nitrate

Nitrite

Sulfide and Hydrogen Sulfide
Dissolved Oxygen

Oxidation Reduction Potential

test kit, which will be calibrated according to
manufacturer’s manuals.

Temperature to ensure that ground water is calibrated according to manufacturer's manuals.
Turbidity representative of aquifer formation ' ‘
1 pH water.
Specific Conductance .
Alkalinity , ,
GROUND WATER:. Evaluate general water quality. As per selected field instrumentation and/or field Evaluate natural attenuation.

SOIL:
Visual observation of the interface between
the backfilled and natural soil horizons.

To determine the correct subsurface
soil sample depth.

As per selected field instrumentation, which will be
calibrated according to manufacturer's manuals.

NA

Laboratory

ALL MEDIA:
Dyes

Appendix IX Metals (total and dissolved(z)) '
To determine if metals present at the site are
a result of the DBG activities or the naturally
occurring low pH of the sandstone in the
area. :

Other Metals (Al, Ca, Fe, Mg, Mn, K, Na)
(total and dissolved(2))

To obtain a representaﬁve
presentation of the nature and
quantity of constituents that were
released to media by past
operational activities.

Reporting limit low enough to meet Federal/State
ARARs/TBCs and evaluate adverse human health
and environmental impacts.

Comparison of constituents found in site media to -risk-
based screening criteria to determine if these media
were impacted by past site operations.

Comparison of inorganic sité soil data to established
Basewide background levels for similar soil types.

Estimate human health risks as outlined in Section 8.0,
Figure 8-1.

Estimate ecological risks as outlined in Section 9.0,
Figure 9-1. '

Evaluate remedial alternatives.

GROUND WATER:
TOC

TSS

Sulfate

Chloride

Used to establish water quality.

As per chosen laboratory methods.

Evaluate general water quality.

SURFACE WATER:
TOC
TSS

Used to establish water quality in
surface water.

As per chosen laboratory methods.

To be used to assess the potential risks for ecological
receptors.

SOIL:

Grain size
pH

CEC

Bulk Density

Evaluate soil conditions (e.g.,
migration potential, etc.)

As per chosen laboratory methods.

Evaluate remedial alternatives.

089908/P
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TABLE 5-8

SUMMARY OF OBJECTIVES/PROPOSED SAMPLING

SWMU 2 - DYE BURIAL GROUNDS
NSWC CRANE, INDIANA
PAGE 2 OF 2

NSWC Crane
Work Plan
Revision: 0
Date: May 2001
Section: 5
Page 61 of 100

,'{SPECIFIC OBJECTIVES FORrSAMPLING LOCATIONS

MEDIUM

SAMPLE COLLECTION TECHNIQUE

SAMPLING POINT( )

SAMPLE LOCATION

COMMENT

OBJECTIVE OF LOCATION

Surface/Subsurface Soil

Grab specific collection technique identified in
FSP, Section 2.4.2.3.

02SB01, 02SB02, 02SB086,
02SB07, 02SB12, 02SB13,
02SB14

Quantitative Analysis. Seven sample locations inside the boundaries of the previously
excavated areas (and outside the limits of the multi-layered cap). Collected at a depth just
below the previous excavation; depths to be determined in the field by visual observations
(i.e., the identification of natural soil horizons vs. backfill material). A minimum of seven
samples will be collected. More samples at greater depths may be collected if
contamination is deiected.

Cpnfirm the presence or absence of dye contamination at
previously excavated areas, which are not located under the
multi-layered cap. Evaluates the vertical approach used
during excavation. Identifies the residual contamination to
which receptors may be exposed.

'02SB03 through 02SBOS,

02SB08 through 02SB11,
02SB15 through 02SB20

Quantitative Analysis. Thirteen sample locations outside the boundaries of the
previously excavated areas (and outside the limits of the muiti-layered cap). Collected at
surface (0 to 2 feet bgs) and subsurface depths; subsurface depths to be determined in the
field. A minimum of two samples per location for a total of 26 samples will be collected.
More samples may be collected at additional locations if contamination is detected.

Confirm the presence or absence of dye contamination at
locations surrounding.the préviously excavated areas, which
are located outside the limits of the multi-layered cap.
Evaluates the horizontal approach used during excavation.
Identifies the residual contamination to which receptors may
be exposed.

Ground Water

Grab sample; specific collection technique
identified in FSP, Section 2.4.1.3.

02-01, 02-02, 02-05, 02-06,
02-07, 02-08, 02C10P3,
02C11P3, 02C12P3

First Round: Quantitative Analysis. Nine wells to be sampled, including an upgradient
well (02CP10P3). Wells are screened in the Upper and Lower Pennsylvanian aquifers at
locations central to known waste areas.

EVaIuate ground water quality in aquifers and at locations
expected to be impacted by site activities.

02C09, 02C09P2, 02C10,
02C10P2, 02C11, 02C11P2,
02C12, 02C12P2, 02C14,
02C14P2, 02C14P3, 02C17,
02C17P2, 02C17P3, 02C19,
02C19P2, 02C19P3, 02T01,
02T01P2, 02T01P3

Second Round: Quantitative Analysis. 20 wells to be sampled at varying locations and
in deeper aquifers than the Pennsylvanian Aqufer.

Evaluate ground water quality to determine the extent of
ground water contamination.

Surface Water/Sediment(4)

Grab sample; specific collection technique

02SW/SD01 through

Quantitative Analysis. Sample locations in drainage areas or unnamed tributaries

Evaluate surtace water/sediment quality at locations potentially

identified in FSP, surface water in Section 025W/SD06 leading to Little Sulphur Creek. - affected by site activities.
2.4.3, sediment in Sectiop 2.4.4. 02SW/SDO07 through Quantitative Analysis. Four seeps will be sampled. The exact locations of the seeps will SL'nrface water/sediment quality at seep locations, which may
' 025W/SD10 be determined during a site visit (field survey). . be impacted by site activities.
ARARs Applicable, Relevant, and Appropriate Requnrements QAPP  Quality Assurance Project Plan Al Aluminum K Potassiumx
CEC Cation Exchange Capacity TOC Total Organic Carbon - Ca Calcium Na Sodium !
DBG Dye Burial Ground TSS Total Suspended Solids . Fe Iron RCRA Resource Conservatlon and Recovery Act
FSP Field Sampling Plan 3 TBCs To Be Considered Values Mg Magnesium - RFI RCRA Facil iity Investigation
NA Not Applicable PID Photoionization Detector Mn Manganese CMS Corrective Measures Study
1 The list of specific chemicals included as target constituents are identified in Table 1-1. Constituents to be analyzed for all sample, all matrices collected, unless otherW|se noted.
2 Total and dissolved inorganic analyses will be performed for surface water matrices.
3 Analyses to be performed 6n 30 percent of the soil samples collected.
4 Due to the intermittent nature of the surface water, samples may not be able to be collected during the field program.
1
@
]
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P:\GIS\NSWC_CRANE\CTO-10_SWMUO2APR SITE MAP 3/30/00 JAL

78

CHANDLER
CEMETERY

SWMU 2
DYE BURIAL GROUNDS

RESTRICTED EXPLOSIVE
AREA

FRAC TANK CONFINEMENT
RELOCATION AREA

LEGEND

[
SWMU / ! . /
E (Approximate Boundary) [ f ( }
5 [] capBoundary { P
E Waste Area \ (f i
Personal Protective Equipment \\l r
/\/ Road
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