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PREFACE

This preface is to inform the reader of a name change which occurred at Naval Weapons
Support Center Crane (NWSCC) in 1992. The new name for the facnhiyéséNaval Surface
Warfare Center, Crane Division (NAVSURFWARCENDIV). The former facnhty title of
NWSCC may appear on Navy-modified figures or as a referenced inforg atn@n source.
However, the work plan text correctly identifies the facility as NAVSURFWARCENDI.
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1.0 INTRODUCTION

1.1 RCRA FACILITY INVESTIGATION OBJECTIVES
This Release Assessment (RA) Work Plan was completed as part of a Phase i Resource
Conservation and Recovery Act (RCRA) Facility investigation being conducted for Solid
Waste Management Units (SWMUs) #19/00, #08/17, #12/14, and #13/14 at the Naval
Surface Warfare Center, Crane Division (NAVSURFWARCENDIV). This Work Plan is
submitted to the Northern Division, Naval Facilities Engineering Command in response
to Contract Task Order (CTO) No. 0059 under CLEAN Prime Contract
No. N62472-90-D-1298 and Subcontract No. GCPP-81-001-1298.

The purpose of the RA is to demonstrate the absence or presence of hazardous waste
or hazardous constituents released to the environment within the following SWMUs
identified as posing potential threat to human health or the environment:

« SWMU #19/00: Pyrotechnic Test Areas

« SWMU #08/17: Load and Fill Area, Building 106 Pond

e SWMU #12/14: Mine Fill A

« SWMU #13/14: Mine Fill B

The RA encompasses a multi-media study focused on verifying suspected releases of
concern at each SWMU.

1.2 RCRA PERMIT REQUIREMENTS

On December 23, 1989, the U.S. Environmental Protection Agency (USEPA) issued the
federal portion of the Final RCRA Permit for NAVSURFWARCENDIV to the U.S. Navy.
This permit established the Hazardous and Solid Waste Amendments (HSWA)
Corrective Action Requirements and Compliance Schedules obligating the U.S. Navy to
perform RCRA Facility Investigations (RFlIs) at 30 SWMUs, to conduct Corrective
Measure Studies (CMSs), and implement Corrective Measures if needed. The federal
portion of the RCRA Permit consists of Permit Conditions and Attachments. Permit
Conditions contains the following sections: |. Standard Conditions, Il. General Facility
Conditions, lll. Land Disposal Requirements, and IV. Corrective Action Requirements.
The Permit Attachments include: |. Waste Analysis Plan, II. Dioxin Management Plan, and
l1l. RCRA Corrective Action Plan and Activities. Section IV of the RCRA Permit
Conditions identifies the Corrective Action Requirements including the compliance
schedule for newly identified and previously delineated SWMUs. Attachment Ill
describes the phases and scopes of RFls, CMSs, and Corrective Measure
Implementations (CMis).

1-1
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The RCRAgE tfor NAVSURFWARCENDIV identifies SWMU-specific scopes for RFls
accordn g, to phased approach defined as follows:

, RFI Phase | - Environmental Monitoring Report - Documents the past and

JY)present monitoring requirements under Federal, State, and local authorities,

¥ known releases of hazardous waste or hazardous constituents, and Corrective
Measures taken.

» RFI Phase Il - Release Assessment - Documents the absence or presence of
hazardous waste or hazardous constitutents in specified media.

» RFI Phase lll - Release Characterization - Determines the rate and extent of
migration of hazardous waste or hazardous constituents and their
concentrations in specified media.

The RCRA Permit for NAVSURFWARCENDIV requires that RFI Phase | Environmental
Monitoring Reports (EMRs) be submitted for many of the SWMUs at
NAVSURFWARCENDIV. An EMR addressing SWMUs #19/00, #08/17, #12/14, and
#13/14 was prepared and submitted in accordance with USEPA guidance documents,
the RCRA Permit Section IV, and Attachment lil in August 1992 (HALLIBURTON NUS,
1992). Based on information and conclusions presented in the EMR, RFI Phase Il
Release Assessments for groundwater, surface water, and soil were recommended for
each SWMU. This RA Work Plan to implement Phase Il Release Assessments has been
prepared in accordance with USEPA guidance documents and the RCRA Permit, based

on recognition of the requirement for continuing the RFI Corrective Action process at the .

four SWMUs.

1.3 WORK PLAN ORGANIZATION

This Work Plan is a detailed plan that will lead to verification of hazardous waste or
hazardous constituent release. This plan consists of a number of components
presented in subsequent sections. Sections 2 and 3 include discussions of the scope of
work and project management, respectively. Section 4 presents a description of current
conditions and includes a discussion of facility history and background, physical setting,
and SWMU characteristics. The sampling and analysis plan is detailed in Section 5,
including sampling approach and rationale as well as a schedule for completion of field
tasks. Sampling protocols presented in Section 5 incorporate a Standard Operating
Procedure (SOP) format with SOPs included in Appendix A. Subsequent work plan
sections include sample custody, handling, packaging, and shipment procedures as well
as data management and reporting. procedures. Appendix B is bound separately and
contains the Quality Assurance Project Plan (QAPP). Appendix C contains the Health
and Safety Plan (HASP).

RP/59WPD/AA6
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2.0 RFI PHASE Il RELEASE ASSESSMENT SCOPE OF WOR "

The RCRA Facility Investigation Phase Il Release Assessment for SWMUs:f.#31’/OO,
#08/17, #12/14, and #13/14 will be implemented by performing tasks identified in the
CTO #0059 Statement of Work, by completing field investigation tasks identified in this
Work Plan, and subsequently by evaluating data and preparing a Release Assessment
report. These tasks are summarized in the following sections.

2.1 PROJECT PLANNING

The project planning task includes activities from project initiation through completion of
the project plans. The following project activities have been completed:

e A project scoping meeting involving SEC Donohue technical specialists.
e A site visit.

-« Collection and evaluation of existing information (As presented in the RFI
Phase | EMR (Halliburton NUS, 1992)).

e Preparation of RA internal draft plans including the Work Plan, Quality
Assurance Project Plan (Appendix B), and Health and Safety Plan
(Appendix C).

2.2 FIELD INVESTIGATION

The field investigation involves implementing the activities specified in Section 5.0 and
completing those investigation activities in accordance with the QAPP (Appendix B). The
field investigation for this RFI Phase Il Release Assessment includes surface soil
sampling, surface water and sediment sampling, borehole drilling and subsurface
sampling, monitoring well installation, groundwater sampling, staff gauge installation,
and in-situ hydraulic conductivity testing at each of the four SWMUs. Specific field
activities to be completed and the procedures and quality assurance program for
completing those activities are presented in Section 5.0 and the QAPP (Appendix B).



,,,,,,

‘and data valldatlon As indicated in this Work Plan and QAPP, samples collected during
the field investigation will be analyzed through Naval Energy and Environmental Support
Activity (NEESA) approved laboratories, and data validation will be performed by the
HALLIBURTON NUS Team according to the HALLIBURTON NUS/NEESA Data
Validation Template/Reference Book. Information from this task will be included in the
RA report.

EPA ID No. IN5 170 023 498
- NAVSURFWARCENDIV RA WP
December 1992

2.4 DATA EVALUATION

This task will include analysis of chemical and physical data after the data are verified to
be of acceptable accuracy and precision. Data evaluation will be initiated upon receipt of
validated analytical data from the field investigation and after sample analysis and data

- validation of laboratory parameters are performed. Data evaluation activities may include

data reduction and tabulation, calculation of aquifer characteristics, statistical analysis,
environmental fate and transport modeling, and mapping. The results of this task will be
incorporated into the RA report.

2.5 RELEASE ASSESSMENT REPORT PREPARATION

A draft RA Report will be prepared which summarizes the activities performed, data
collected, and conclusions drawn from on-site investigations. The report will include
updated SWMU descriptions, results of field investigations and laboratory analyses, and
discussions of potential routes of contaminant migration. The draft report will be
submitted to the Navy and USEPA for review. Comments will be reviewed and
addressed in completing the final RA report.

2.6 MEETINGS AND PRESENTATIONS

2.6.1 Meetings with Navy Representatives

The HALLIBURTON NUS Team may attend up to three meetings with representatives of
NAVSURFWARCENDIV or NORTHDIV to discuss comments on work plans, to prepare
for meetings with USEPA or Indiana Department of Environmental Management (IDEM)
on negotiations for the level of effort to be undertaken in any step of the Installation
Restoration Program (IRP) Corrective Actions, and to provide oral presentations of
various report elements to Navy representatives.

2-2
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The HALLIBURTON NUS Team may attend one meeting with 'vgé‘?ve\;ﬁnmqim
representatives in any step of the IRP Corrective Actions. Y

2.6.2 Meetings with Requlatory Agencies

2.6.3 Technical Review Committee Meetings

The HALLIBURTON NUS Team will attend and participate in up to three Technical
Review Committee (TRC) meetings or meetings with local government officials, including
presentations of work plans or other topics related to work involving IRP Corrective
Actions at NAVSURFWARCENDIV.

RP/59WPD/AA7
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3.0 PROJECT MANAGEMENT AND ORGANIZA’-&L.@N Ao

4
P

3.1 PROJECT ORGANIZATION

The project organization chart shown on Figure 3-1 shows the lines of communication
and responsibility which will be adhered to during the RA. The Navy will solicit USEPA’s
approval and input for the project.

The Navy Remedial Project Manager (RPM) is in direct contact with the EPA and the
CLEAN Program Manager. The Project Manager is responsible for completing the RA
scope of work, and for controlling the budget and schedule. The Project Manager will
maintain day-to-day contact with the Navy RPM. The personnel responsible for quality
assurance, health and safety, and project control report directly to the CLEAN Program
Manager. The Field Team Leader reports directly to the Project Manager. The Site
Health and Safety Officer and Site QA Manager report to the Field Team Leader and also
report independently to the CLEAN Health and Safety Manager and QA Manager.

3.2 QUALITY ASSURANCE

Quality assurance is maintained from sample collection through laboratory analysis and
data evaluation. The Field Team Leader is responsible for QA/QC in.the field. Field QC
reviews are conducted on field documentation and through daily on-site QC checks.
Laboratory quality control is the responsibility of the contract laboratory as identified in
the laboratory’s QA plan which is an attachment to the QAPP. The laboratory reports to
the Site QA Manager and CLEAN QA Manager who track the QA process through data
validation. The Site QA Manager is responsible for the evaluation of the field and
laboratory QC measures for this project. The Site QA Manager acts as the liaison
between on-site personnel, the CLEAN QA Manager, and laboratory QA personnel. The

QAPP more fully explains field and laboratory QA/QC procedures.

3.3 FIELD TEAM ORGANIZATION AND RESPONSIBILITIES

The HALLIBURTON NUS Team and subcontractors will perform field sampling activities
under the direction of the Field Team Leader. Field team members and their
responsibilities follow. '
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3.3.1 Field Team Leader

The Field Team Leader (FTL) will have overall responsibility for comple i@r-’ A
activities according to the Work Plan. The FTL is the overall coordinator of ctm §>
the site and is the communication link between field team members, the Site aé Offlce‘r:>
the Field Data Coordinator (FDC), and the Project Manager. The FTL, in conju ory
with the Project Manager, will assign specific field duties to team members. The FTL will
be on-site during field activities and oversee operations. The FTL will be responsible for
mobilization and demobilization of equipment and the field team and subcontractors.
The FTL will direct the activities of subcontractors on-site. Logistical problems hindering
field activities such as equipment malfunctions or availability, personne! conflicts, or
weather-dependent working conditions will be relayed to the FTL and resolved by the
FTL. :

Field team members will report directly to the FTL and provide daily verbal progress
reports of field activities. The FTL is responsible for completing the Site Daily Logbook.
The FTL is responsible for informing the Project Manager of daily activities. The FTL is
responsible for supplying field team members with appropriate field notebooks and field
documentation forms.

3.3.2 Field Team

Field team members will report directly to the FTL. Field team members will collect
samples, advance soil borings, and install groundwater monitoring wells.
Decontamination of sampling equipment will be accomplished by the field team under
the direction of the FTL. Field team members will complete field documentation forms as
indicated in the Work Plan. Field team members will submit personal Daily Activities
Reports to the FTL for compilation into the Site Daily Logbook; the FTL will subsequently
submit Daily Activities Reports to the Site QC Officer for review and filing. Field team
members will submit field documentation forms to the Site QC Officer and will relinquish
custody of field samples to the FDC. Field team members will assist in sample
packaging and shipping as directed by the FDC. All field team members,
subcontractors, and site visitors will comply with the provisions of the Site-Specific
Health and Safety Plan.

3.3.3 Site Quality Control Officer

The Site QC Officer will check the completion of Chain of Custody Records, packaging
and shipment of samples, Sample Logbook entries, and paperwork for accuracy and
compliance with NEESA protocols and other specified procedures. The Site QC Officer
will check Daily Activities Reports and field data forms for accuracy and compliance with

3-3
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the QAPP aQg Work Plan. The Site QC Officer is responsible for reviewing the calibration
log sh Zeif\r or field instruments. After review of these documents, the Site QC Officer is
ré'sgon’sib'léffor filing the field documentation. The Site QC Officer may be a member of
the; f}élﬁ team but cannot be the FDC.

N
%
;‘% T

4. Field Data Coordinator

The FDC will be responsible for maintaining an adequate supply of sample containers,
preservatives, labels, and shipping materials in the field. The FDC will complete the
Chain of Custody Records, assign Site-Specific Sample Numbers, and contact the
laboratories regarding the shipment and arrival of samples. The FDC will receive

samples from the field team and package them for shipment. The FDC will ensure that
custody seals are on shipping containers and that samples are shipped promptly. The
FDC will file the shipping airbills in a secure area. The FDC will maintain sample
collection, labeling, and shipment documentation in the Sample Logbook. The FDC will
receive field documentation reviewed by the Site QC Officer, copy the documentation,
forward the copies to the Project Manager, and file the original documentation in a
secure area. The FDC may also be a member of the field team but cannot be the Site
QC Officer.

3.35 Site Health and Safety Officer

The Site Health and Safety Officer (SHSO) will be present on-site during Level A, B, or C
field operations and will be responsible for health and safety activities and the delegation
of duties to the health and safety staff in the field. Because the Phase Il RA activities are
identified as low-hazard Level C or Level D, the SHSO may direct site health and safety
efforts through an Assistant SHSO approved by the Corporate Health and Safety
Manager (CHSM). The SHSO will be responsible for implementing the site-specific
Health and Safety Plan. The SHSO may direct or participate in downrange activities as
appropriate when this does not interfere with primary SHSO responsibilities. The SHSO
has stop-work authorization which can be executed upon his/her determination of an
imminent safety hazard, emergency condition, or other potentially dangerous situations,
such as detrimental weather conditions. Authorization to proceed with work will be
issued by the CHSM in conjunction with the Project Manager. The SHSO will initiate and
execute contact with support facilities and personnel when this action is appropriate.

3-4
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3.3.6 Assistant Health and Safety Officer

On low-hazard Level C or Level D sites, the Assistant SHSO may have collate/ra’\lg&;tigs
but must be qualified for the health and safety responsibility by the CHSM. At Level-A;.B;
or specific Level C sites, the Assistant SHSO will be the downrange person who
accompanies field sampling teams and will report to the SHSO. Additionally, he/she will -
be required to support the SHSO when multiple operations are conducted that require
monitoring and SHSO surveillance. His/her primary responsibility is to provide
appropriate monitoring to ensure the safe field operations. He/she will have access to
continuous communications with the command post. The number of Assistant SHSOs
will be dependent upon the number of downrange operations occurring simultaneously,
the designated level of protection, and the individual assignments made by the SHSO.
The Assistant SHSO will also share responsibility with the FTL and the SHSO for
ensuring that safety practices are followed by downrange teams.

RP/59WPD/AAS
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4.0 DESCRIPTION OF CURRENT CONDITIONS 7

4.1 FACILITY LOCATION AND DESCRIPTION

411 Location

NAVSURFWARCENDIV is located in southwestern Indiana and occupies the northern
half of Martin County (Figure 4-1). The site encompasses more than 100 square miles
(62,463 acres) including 800-acre Lake Greenwood. NAVSURFWARCENDIV provides
Naval support for equipment, shipboard weapons systems, and ordnance. In addition,
NAVSURFWARCENDIV supports the Crane Army Ammunition Activity (CAAA) including
production and renovation of conventional ammunition, and storage, shipment,
demilitarization, and disposal of conventional ammunition.

4.1.2 Legal Description

NAVSURFWARCENDIV occupies portions of Townships 4 North, 5 North, and 6 North
and portions of Ranges 2 West, 3 West, and 4 West, Martin County, Indiana. Legal
descriptions for each of the SWMUs covered in this report are given in subsequent
SWMU-specific sections.

4.2 FACILITY HISTORY AND ACTIVITIES

421 History of Ownership and Operation

In 1940, Congress authorized construction of a Naval Ammunition Depot (NAD) in
southern Indiana, and in late 1941 the Burns City Naval Ammunition Depot 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 li (WWII), NAD Crane’s mission expanded to include pyrotechnics
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 (CASCO) was
established. NAD Crane supplied ammunition to the fleet during the Korean and
Vietnam conflicts. During the Southeast Asia crisis, the number of full-time employees at
NAD Crane grew to 6,800.

i
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In 1976, NAD Crane was designated Naval Weapons Support Center Crane (NWSCC).
Its new mission was to provide support for ships and crafts equrpment shi board
weapons systems and assigned ordnance items, and to perform additional functlons;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 NWSCC. Responsibility for overall station
safety, security, and envrronmental protection remains with the Commanding Officer,
NWSCC.

Until the late 1970s and early 1980s, a variety of liquid wastes from both ordnance and
non-ordnance activities were disposed on-site without treatment. For example,
ordnance-contaminated wastewaters were discharged into unlined ponds or into storm
drains and ditches; wastewaters generated from cleaning operations were discharged
into an unlined pond; oily waters, battery acid, paint thinner, acetone, boiler blowdown,
and solvents were dumped behind buildings or into ravines; and waste hydraulic oil was
spread on dirt roads. Since that time, treatment plants have been built, wastewater
streams have been connected to the sanitary sewer, and oils and solvents have been
collected, segregated, and either recycled, sold, or properly disposed.

Air pollution control devices were installed in the late 1970s. Therefore, ventilation
systems at bomb loading facilities and the incinerator had no scrubber systems until the
1970s. Waste management activities included the burning of solid wastes and
subsequent disposal of ash in unlined pits or gullies. Also, dye and dye-contaminated
materials have been disposed in on-site trenches.

Operations specific to SWMUs #19/00, #08/17, #12/14, and #13/14 are detailed
within Sections 4.4.1.2, 4.4.2.2, 4.4.3.2, and 4.4.4.2, respectively. Operations within
these four SWMUs can be generalized as ordnance testing (SWMU #19/00),
wastewater impoundment (SWMU #08/17), and ordnance production (SWMUs #12/14
and #13/14). ,

Most recently in 1992, NWSCC was designated NAVSURFWARCENDIV.

4.2.2  History of Regulatory Actions

Following promulgation of the USEPA’s RCRA hazardous waste regulatory program,
NAVSURFWARCENDIV filed notification and application to operate as a treatment,
storage, or disposal (TSD) facility in October 1980. Interim status was granted subject to
operating requirements and applicable technical standards found in Title 40 Code of
Federal Regulations, Part 265 (40 CFR, Part 265).
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In April198gsthegNavy implemented the Navy Assessment and Control of Installation
Pe}l}l\utants (NACIP), subsequently known as the Installation Restoration Program (IRP).
Py hg,\purpose of the NAVSURFWARCENDIV IRP was to identify and control
erqgwonmental contamination from past practlces As part of the IRP, an Initial

' Energy and Environmental Support Activity (NEESA), the Ordnance Environmental
Support Office, and the Army Corps of Engineers. Based on information from historical
records, aerial photographs, field inspections, and personnel interviews, the IAS
identified 17 potentially contaminated sites at NAVSURFWARCENDIV. Fourteen of the
17 sites were recommended for confirmation studies to include sampling and
monitoring. Of the 14 sites identified in the IAS as warranting further investigation under
NACIP, two are investigated in this work plan. These two sites included the Building 106
Pond (SWMU #08/17) and the mine fills (considered as one site) (SWMUs #12/14 and
#13/14). Prior to publication of the IAS in May 1983, confirmation studies were
reportedly initiated by NAVSURFWARCENDIV (NEESA, 1983).

Pursuant to the RCRA regulations and the IRP, hydrogeologic investigations, including
groundwater monitoring, were initiated at 10 sites in 1981. Eight of these 10 sites were
later identified as warranting further investigation in the IAS.

In November 1984, the Naval Facilities Engineering Command - Northern Division
(NORTHDIV) contracted the Hazardous Material Technical Center (HMTC) to perform
confirmation studies at several sites at NAVSURFWARCENDIV.

Corrective actions programs established as part of the RCRA HSWA required
NAVSURFWARCENDIV to address past releases of hazardous waste or hazardous
constituents at SWMUs. Accordingly, NAVSURFWARCENDIV submitted a Hazardous
Waste Management Report to the USEPA in January 1985. The report listed the 1AS-
identified hazardous waste sites as SWMUs. 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.

On December 23, 1989, the USEPA issued the federal portion of the Final RCRA Permit
for NAVSURFWARCENDIV to the U.S. Navy. This permit established the HSWA
Corrective Action Requirements and Compliance Schedules obligating the U.S. Navy to
perform RFls at 30 SWMUs, to conduct Corrective Measure Studies (CMSs), and to
implement Corrective Measures if needed. The Federal RCRA permit for
NAVSURFWARCENDIV requires that RFI Phase | EMRs be submitted for many of the
SWMUs at NAVSURFWARCENDIV. Recommendations and conclusions presented in
EMRs form the basis for continuing RFI corrective actions at respective SWMUs.

4-4




CLEAN CTO #0059 | EPA ID No. IN5 170 023 488
‘NAVSURFWARCENDIV RA WP -
December 1992

4.3 PHYSICAL CHARACTERISTICS
R ,_‘,,..

This section briefly describes the climate, topography, hydrology, sL', geei gy,

hydrogeology, and biology of NAVSURFWARCENDIV. More detailed descrlﬁns ar%

included in the Final EMR (HALLIBURTON NUS, 1992)

431 Climate o ﬁ

NAVSURFWARCENDIV is located in a temperate climate zone displaying a wide
temperature range among seasons. The summers are warm and humid, and the winters
are generally mild with short periods of very cold weather. The mean minimum
temperature in January is 26° F, and the mean maximum temperature in July is 89° F.
The area receives an average of 44 inches of precipitation annually, with 42 mches of
rainfall and 15 inches of snowfall (NEESA, 1983).

4.3.2 Topography

The topography at NAVSURFWARCENDIV consists of undulating terrain dissected by
many small drainageways. The elevation of the site ranges from 470 feet above Mean
Sea Level (MSL) at a southern drainageway to 860 feet MSL on a ridge in the west-
central portion of the site. V-shaped drainageways in the north progress to 2,000-foot-
wide floodplains in the south and rise to approximately 150 to 200 feet to the ridgelines
(NEESA, 1983).

4.3.3 Hydrology

Six creeks accept drainage in five separate drainage basins at NAVSURFWARCENDIV
(Figure 4-2). The six creeks are: Furst Creek, Sulphur Creek, Little Suiphur Creek,
Boggs Creek, Turkey Creek, and Seed Tick Creek. Surface drainage from
NAVSURFWARCENDIV eventually empties into the east fork of the White River, south of
the facility. Situated within Crane are Lake Greenwood and several ponds. Lake
Greenwood water is the main source of water at NAVSURFWARCENDIV and is also
used for recreation (NEESA, 1983).

434 Soil

Four soil units have been mapped at NAVSURFWARCENDIV in the Soil Survey of Martin

. County, Indiana (McElrath, 1988), including Wellston-Gilpin, Wellston-Berks-Gilpin,

Wellston-Berks-Ebal, and Wakeland-Wilbur-Haymond soils. These soils are primarily silt
loams. Each soil unit is described in greater detail in the Final EMR (HALLIBURTON
NUS, 1992).
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4.3.5 Geology

underlying NAVSURFWARCENDIV have been deformed to yield a gentle dip of 50 feet
per mile towards the west-southwest. Rock units in the basin are reported to exceed a
thickness of 13,000 feet in some areas (Murphy et al., 1990). The distribution of the
unconsolidated surficial deposits and bedrock units at NAVSURFWARCENDIV is
presented in Figure 4-3.

The bedrock surface at NAVSURFWARCENDIV is made up of lower Pennsylvanian and
upper Mississippian age sandstones, limestones, and shales. A generalized
stratigraphic column of bedrock units in the NAVSURFWARCENDIV area is shown in
Figure 4-4.

In general, Mississippian age Chester Series sandstones, shales, and limestones are
exposed in the valley walls of eastern portions of NAVSURFWARCENDIV and in the
lower elevations of deep valleys in the western portions. Pennsylvanian age Mansfield
Formation sandstone, siltstones, claystones, and shale are found at the crests of hills
and ridges in eastern portions of NAVSURFWARCENDIV and as the surficial bedrock
unit further west. The contact between the Mississippian units and overlying
Pennsylvanian units is an unconformity formed by long-term erosion of the Mississippian
surface (Murphy et al., 1990).

43.6 Hydrogeology

Hunt (1988) discussed regional groundwater trends pertaining to the unglaciated
southwest portion of Indiana. In general, groundwater is contained in joint openings of
limestone and sandstone aquifers. Based on studies conducted in the eastern portion of
NAVSURFWARCENDIV (Hunt,. 1988; Murphy et al., 1990), rock units considered to be
aquifers and aquicludes are presented in Figure 4-5. Although unit thicknesses may
vary, the distribution of bedrock units at NAVSURFWARCENDIV (Figure 4-3) suggests
similar aquifer characteristics throughout the facility. Surficial unconsolidated aquifers
are thin and have limited potential as water supplies.

Aquifers beneath NAVSURFWARCENDIV are considered to be vertically isolated from
each other by interlayered shale beds which act as aquitards. Groundwater recharge
occurs where aquifer units outcrop. After entering an aquifer outcrop, groundwater
flows by gravity down the dip of the aquifer unit. Since the regional dip of rock units is to
the southwest, regional groundwater flow in all aquifers is directed towards the
southwest.

4-7
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THICKNESS HYDROGEOLOGIC
GEOLOGIC UNIT (FEET) UNIT TYPE
Golconda/Haney Formation Few - 14 Upper Aquifer
Big Clifty Formation — 20 Aquiclude~Aquitard
Indian Springs Shale '
Big Clifty Formation — 40
Lower Member Middle Aquifer
Beech Creek Formation 18 -22
Elwren Formation 20
Reelsville Formation 10 Aquitard
Sample Formation 40 - 45
Beaver Bend Formation 10-12 Lower Aquifer

NOTE:

SOURCE: MURPHY ET AL, 1990 AND HUNT, 1988

REPORTED UNIT THICKNESS AND TYPE ARE BASED ON STUDIES
COMPLETED IN THE EASTERN PORTION OF NWSCC. THE DISTRIBUTION
OF BEDROCK UNITS AT NWSCC SUGGESTS SIMILAR AQUIFER
CHARACTERISTICS THROUGHOUT NWSCC.
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Local variations in bedding, dip, aquifer and aquitard, incision by surfég;pg/.s}dralnage and
karstic conditions cause local groundwater movement at NAVSURFWARCENDIV to
differ from regional trends. Where erosion resulting from surface dram g'>e has cut
through aquifer units, springs and seeps are produced which Iocally corhplicate
groundwater flow. Springs and seeps are prevalent at contacts between aqwcludes and
overlying aquifers. Groundwater flowing from springs and seeps into surface wate can
potentially re-enter the groundwater system as recharge to a lower aquifer o( tCropping
downstream.

In the eastern portion of NAVSURFWARCENDIV Hunt (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 within
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
NAVSURFWARCENDIV.

4.3.7 Biology

NAVSURFWARCENDIV biological characterization is presented in the IAS (NEESA,
1983), and summarized in the Final EMR (HALLIBURTON NUS, 1992). Listings of plants
and animals found at NAVSURFWARCENDIV are also included in the Final EMR
(HALLIBURTON NUS, 1992).

4.4 SWMU CHARACTERISTICS

The following sections present ba'ckground information specific to the four SWMUs as
summarized from the Final EMR (HALLIBURTON NUS, 1992). Where appropriate,
sections of the Final EMR have been repeated.

(3

4.4.1 SWMU #19/00, Pyrotechnic Test Areas

4.4.1.1 Location and Description

The three non-contiguous Pyrotechnic Test Areas included in this SWMU include the
Pyrotechnic Test Range (also known as the Ordnance Test Area (OTA)), the Annex, and
the Rocket Range. The Ordnance Test Area and the Annex are located in the lower
central portion of NAVSURFWARCENDIV. On Figure 4-6, they are located near map
coordinates VV-19 along the northern edge of Navy-designated Section 20. The Rocket
Range is located near the south-central boundary of the site. This test range is situated
in Navy-designated Section 23 at map coordinates HHH-18 (Figure 4-6).

4-11
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The OTA is located at N 1/2, SW 1/4, S10, T4N, R4W. Latltlfde and ngtude for the
OTA are 38°47°47"N and 86°50'38"W. The Annex is located at® W W /4, S15,
T4N, R4W. Latitude and longitude for the Annex Area are 38° 47’ 10" 45?50 44"W.
The legal description of the Rocket Range is: SW 1/4, SW 1/4, S27, T4N, R4W, SE 1/4,
SE 1/4, S28, NE 1/4, NE 1/4, 833, NW 1/4, NW 1/4, S34. Latltude and Iong|tude for the
Rocket Range are 38° 45’38"N and 86° 50’51"W.

4.4.1.2 Operations

At the OTA, functional tests on flares, signals, and other marking devices are performed.
The tests are conducted for quality assurance and quality control. Testing of ordnance
has reportedly occurred at the OTA for more than 30 years (NWSCC, 1991b).
Pyrotechnic ordnance tested at the OTA include hand-held, marine, and aerial devices.
These are tested under simulated conditions. Hand-held devices are tested in areas
throughout the OTA using manual and mechanical methods. Marine devices are tested
in 55-gallon drums containing saltwater or in a 20-foot deep, 5-foot diameter below-
ground saltwater tank. Aerial devices are operated as directed and fired into the air or
suspended from towers located on several test pads at the OTA. Explosive ordnance is
tested in test chambers constructed using fully enclosed or partially enclosed former gun
turrets. The chambers limit the dispersion of explosive contaminant remnants generated
in them. Additionally "fast burns" or "cook-off' tests are completed at the OTA. These
tests involve the burning of jet fuel on top of water in a tank in order to quickly heat test
ordnance suspended in the tank.

Testing of the Rockeye bomblet was initiated at the Annex Area in 1972 and continues
today. Rockeye bomblets were initially loaded with Octol (HMX-TNT mixture). Bomblets
. have subsequently been filled with Comp-B (RDX-TNT mixture) (NEESA, 1983). Since
1981, the Annex has been used for periodic surveillance and lot testing of the Rockeye
bomblet and other explosive devices. Rockeye bomblet testing at the Annex includes
penetration testing and spin testing.

The Rocket Range has reportedly been in operation for over 30 years. Past operations
involve the testing of ordnance and rocket motors constructed at
NAVSURFWARCENDIV. Rocket motors carrying dummy loads were reportedly tested
during the 1950s and-early 1960s (NWSCC, 1991b). Current operations are similar to
those previously discussed for the OTA.

4-13
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Contamlnants hkely present at the OTA are chlorates, dyes, oxidizers, fuels, inorganic
salts, phosphorus and other by-products of flares and smokes. As of 1978, no tests
had been performed to document contamination in this area. As recently as 1991 jet fuel
contaminated water was discharged onto the ground after cook-off tests
(HALLIBURTON NUS, 1992). However, this practice has been discontinued (NWSCC,
1882). Prior to 1889, phosphorus and cyanide contaminated water was discharged from
the testing of location markers (NWSCC, 1989).

The Annex Area has been used almost exclusively for testing of the Rockeye bomblet
and other explosives. Contaminants likely to be present are explosive residues and their
by-products. :

Rockets tested in the Rocket Range were reportedly dummy-loaded. Little hazard,
therefore, should be associated with them. However, the Rocket Range is also used for
testing pyrotechnic devices, and the contaminants listed for the OTA may also be
present. It was also reported that a few rounds had been found as a result of
excavations at this range (Department of the Army, 1978). As at the OTA, phosphorus
and cyanide contamlnated saltwater may have been discharged at the Rocket Range as
well.

4.4.1.4 Topography

Topography of the OTA is relatively flat. Elevations at the OTA range from approximately
500 feet to 470 feet MSL; however, relief is less than 10 feet over the majority of the area.
Relief greater than 10 feet occurs adjacent to Boggs Creek and in the extreme northwest
corner of the OTA.

The Annex is located in an area with a maximum relief of no greater than 10 feet.
Elevations within the Annex Area range from 480 feet MSL to 490 feet MSL.

The Rocket Range is located in an essentially flat area where the maximum relief is less
than 5 feet. Elevations at the Rocket Range range from approximately 485 feet MSL to
490 feet MSL.

4.4.1.5 Physiography and Hydrology

The three Pyrotechnic Test Areas lie within the Boggs Creek Watershed. Surface
drainage from the test areas eventually enters Boggs Creek. Boggs Creek bisects the
OTA into a western half and an eastern half. U.S. Navy Northern Division staff calculated
the 100-year flood level of Boggs Creek to be at an elevation of 489.5 feet (NAVFAC,
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1989). Approximately 85 to 90 percent of the OTA lies W|th|n the 100-year floodplaln ;
Two intermittent drainageways flow west towards Boggs Creek from thee easte ,n”\alf of
the OTA. A single intermittent drainageway enters Boggs Creek from the wes\ern half of
the OTA. It is common for portions of the OTA to flood during rain events (NWSCC,
1991b).

A meandering, intermittent, west-flowing dfainageway lies directly north of the Annex
Area. Another west-flowing intermittent drainageway lies 500 feet south of the Annex
Area.

A south-flowing, intermittent drainageway lies west of the Rocket Range. This
drainageway continues past the Rocket Range for approximately two-thirds of a mile
before entering Lake Gallimore. Lake Gallimore is a surface water impoundment created
by a conservation dam on Boggs Creek. It is not uncommon for the Rocket Range to
flood to depths as great as 3 feet during rain events (NWSCC, 1991b).

‘After entering Boggs Creek, drainage from the Pyrotechnic Test Areas continues to flow

south, exiting NAVSURFWARCENDIV. Boggs Creek continues to flow south, eventually
entering the East Fork of the White River.

4.41.6 Geology

Soils

The majority of the OTA and all of the Annex Area is mapped as frequently flooded
Wakeland silt loam soil (McElrath, 1988). Wakeland soils are generally nearly level,
somewhat poorly drained, and commonly ‘occur in flood plains. Permeability in the
Wakeland silt loam is moderate, ranging from 4.2 x 104 to 1.4 x 10" -3 cm/sec, and
surface runoff is slow. Organic matter content in the Wakeland silt loam surface is
moderate (1 to 3 percent). The USCS Classification for Wakeland silt loam soil is silt
(ML).

The Rocket Range is completely covered with the frequently flooded Birds silt loam. The
Birds silt loam is generally considered to be very level, poorly drained soil which is
commonly found in bottom land. Permeability of the Birds silt loam is moderately low,
ranging from 4.2 x 10-4 to 1.4 x 10-3 cm/sec, and runoff is slow. The organic matter in
the surface layer is moderate (1 to 3 percent). The USCS Classification for the Birds silt
loam is clay (CL). Characteristics of the Birds silt loam make it subject to flooding for
long periods and ponding.
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The'bedrock surface in the Pyrotechnics Test Areas is comprised of limestones and
sandstones of the Mississippian Age Stephensport Group (Department of the Army,
1978). More detailed unit-specific geologic data were not available during the record
search for the EMR.

L

4.4.1.7 Hydrogeology

The general geologic and hydrogeologic setting of NAVSURFWARCENDIV was
described in Sections 4.3.5 and 4.3.6. This regional hydrogeologic setting is considered
representative of hydrogeology in the Pyrotechnic Test Areas. SWMU-specific
information on the hydrogeology of the Pyrotechnic Test Areas is not available due to the
absence of soil borings and monitoring wells.

4.4.1.8 Previous Investigations

As part of the Phase | EMR (HALLIBURTON NUS, 1992), data and observations
pertinent to the Pyrotechnic Test Range (OTA), the Annex, and the Rocket Range were
reviewed to assess the potential for contaminant releases to groundwater, surface water,
air, and soil. Data were interpreted and release determinations were made according to
the approach described in RCRA Facility Assessment Guidance (USEPA, 1986). Based
on waste characteristics, visual evidence, operational practices, and locational
characteristics, potential releases to groundwater and surface water were deemed likely.
Based on analytical reports and direct visual observations, releases to soil and air have
occurred. RFI Phase Il Release Assessments for these media were recommended.

4.4.1.9 Potential Contaminant Migration Pathways and Impacts

The complex interrelationships between waste sources, pathways and receptors at the
Pyrotechnic Test Areas are presented as Site Conceptual Models in Figures 4-7 through
4-9. The format and presentation of these models facilitates development of data quality
objectives, sampling design, fate and transport evaluations, and performance of risk
assessments.

Migration pathways associated with the Pyrotechnic Test Areas are air, surface water,
soil, and groundwater. Smokes and contaminants are released to the atmosphere
during the testing procedures. These releases could be inhaled by
NAVSURFWARCENDIV personnel or could be blown into Boggs Creek or off-site to
nearby receptors. The Rocket Range is about 2,500 feet from the southern boundary of
NAVSURFWARCENDIV. Other Pyrotechnic Areas are at least 3 miles from site
boundaries.
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Rocket Rang€xglt was stated that both the OTA and Rocket Range are prone to flooding
. (NWSCC;y :'~‘1g911'Q). Particulates released during testing could be washed into Boggs
Creek dufinggrain events, or picked up by the creek during high water events.
Contaminateg surface waters could flow across the southern boundary of the site.

Boggs Crezz?@% hrough the center of the OTA and along the western edge of the
St

achnic material could also leach from contaminated soil into groundwater.

taminated groundwater could then move downgradient where the following may
potentially occur: 1) contaminated groundwater may be intercepted by a water supply
well, 2) contaminated groundwater may enter the surface water system as discharge, or
3) contaminated groundwater may continue to migrate downward, contaminating deeper

aquifer systems. Currently, water supply wells at the OTA are not used as a drinking

water source. The potential for contact and ingestion, however, still exists.

Of the wastes described in Section 4.4.1.3, secondary explosives (TNT, RDX, HMX) are
the most likely to persist within the Pyrotechnic Test Areas. Overall, adsorption to soil
will not effectively prevent mobility of secondary explosive compounds through surface
soils. Sorption of TNT onto soil is most closely correlated with extractable iron, cation
exchange capacity, and percent clay. Also, adsorption and desorption appear to occur
to the same extent, suggesting that continued desorption, or leaching, may effectively
remove TNT from soils uniess more strongly adsorbed products are formed
(Pennington, 1990). TNT is more readily adsorbed than HMX, which is in turn adsorbed
more readily than RDX (Leggett, 1985). The explosive compounds of concern released
from the Pyrotechnic Test Areas, therefore, will not be completely immobilized by surface
soils. Contaminants in soils can be slowly solubilized by precipitation or infiltration of
surface water and will percolate into the groundwater.

4.4.2 SWMU #08/17, LOAD AND FILL AREA, BUILDING 106 POND
4.4.2.1 Location and Description

The Building 106 Pond is an unlined surface impoundment for wastewaters generated in
Buildings 106 and 107.

The Building 106 Pond is located in the Load and Fill Area near the western boundary of
NAVSURFWARCENDIV approximately midway between the north and south boundaries
of the site. On Figure 4-6, Building 106 is situated in the lower portion of Navy-
designated Section 11, near the section’s eastern edge at coordinates EE-13.

This SWMU is located in the NW 1/4 of the SW 1/4 of Section 28 T5N, R4W. Latitude
and longitude of the Building 106 Pond are 38° 50'09"N and 86° 51’52"W.
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4.4.2.2 Operations

Buildings 106 and 107 have historically been involved with the overhail Oféf; E;s%'ngs.
Building 106 housed a cleaning process, consisting of a caustlc ash, a-
trichloroethylene (TCE) degreaser, and a hydrochloric acid wash. e

Prior to 1972, splash dragout and overflows of wastewaters were discharged into a small”~
unlined pond which subsequently drained into ditches. Plans were drafted in 1972

(NAVFAC Drawing No. 2005677, 1972) for proposed pond alterations to prevent

discharge into the ditches. The plans show the pond overflowing into a neutralizing

system and subsequently into the sanitary sewage system. In 1981, cooling water from

degreasers was discharged to a storm drain until the discharge was connected to the

sanitary sewer in 1982. Flow rates averaged about 20,000 to 25,000 gallons per day.

Superimposed on this flow were periods of batch discharge from the batch overhaul

process (Kent et al., 1973).

According to CAAA staff, Building 106 operations switched to phosphatizing activities in
the early to mid 1970s (NWSCC, 1991c). Phosphatizing operations consisted of a five- -
stage process for phosphatizing steel projectiles including vapor degreasing with TCE,
rinsing, zinc phosphatizing, cold water rinsing, and chromic acid conditioning rinsing.
Phosphatizing no longer takes place in Building 106.

The wastewater pretreatment system for the phosphatizing operations provided chrome
reduction, metal precipitation, phosphate removal, clarification, and sludge dewatering.

- The pretreatment facility consisted of two 200-gallon collection sumps, a 500-gallon

chrome reduction tank, a 500-gallon neutralization tank, a 200-gallon flocculation tank, a
lamella clarifier, a filter press for sludge dewatering, chemical feed system, process
controls, mixers, pumps, and related piping. Zinc phosphate, chromic acid, and
rinsewater wastewater streams were reportedly discharged to the Building 106 Pond
prior to entering the pretreatment system. Clarified effluent was further treated in
NAVSURFWARCENDIV existing wastewater treatment plant. The phosphatizing
wastewater pretreatment system is no longer present at Building 106.

Current activities in both Buildings 106 and 107 consist of intermittent repair operations
including painting, silica sandblasting, and wood treatment. Documentation shows that
floor drains from the paint booth area discharged to the pond as recently as 1987 (Reid,
et al., 1987).

4.42.3 Waste Description

Acid and caustic wastewaters were discharged from Building 106 into the retention pond
which flowed into surface drainage. Sometime after 1972, the pond was connected to a
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neutralizing syster@ which subsequently discharged to the sanitary sewer (NEESA,
1983). The dlscharge solutions from the pond had an extremely high pH (11.0) and
containedy expleswesﬁhe’avy metals, oil, and grease. The Initial Assessment Study
(NEE%A 1983) identified mercury, chromium, phosphorus, and trichloroethylene as the
w%steé cajfb concern. Additionally, the floor drains in Building 107 previously discharged to
trgg;pond (Reid et al, 1987). Floor drain discharges may contain TCE, pentachlorophenol
(PCP), paint residue, and heavy metals. Finally, oily wastewater from compressors in
Building 107 enters the pond via several drainage pipes (A.T. Kearney, 1987). It is not

known if these pipes have been plugged.
4.4.2.4 Topography

The Building 106 Pond occurs in a gently sloping area at an approximate elevation of
685 feet MSL. The area east of the pond gently slopes towards the east-southeast.
North and east of the pond the topographic relief changes rapidly. The high point of a
northwest-southeast trending ravine is located just north of the pond. The area east of
the pond slopes to intersect this same ravine. Elevation of the base of the ravine
adjacent to the Building 106 Pond is approximately 590 feet MSL.

4.4.2.,5 Physiography and Hydroldgy

The areas around the Building 106 Pond drain to the ravine located north and east of the
pond. After entering the ravine, surface drainage flows towards the southeast where it
intersects an intermittent drainageway feeding Boggs Creek. Boggs Creek is a perennial
drainageway which flows north-south across NAVSURFWARCENDIV. Near the
southern border of the facility, Boggs Creek is dammed to create Lake Gallimore.
Beyond Lake Gallimore, Boggs Creéek continues to flow south, exits
NAVSURFWARCENDIV, and enters the East Fork of the White River.

4.4.2.6 Geology

Soils

The Load and Fill Area, including the Building 106 Pond, lies in an area mapped by the
USDA (McElrath 1988) as the Wellston-Gilpin Soil Unit. Minor soil types within this unit
include the well-drained and moderately well-drained Zanesville soils.

Detailed mapping around Building 106 including the discharge pond show the area as
covered with the Zanesville-Udorthents soil complex (ZnB) at 2 to 6 percent slopes.

USCS classifications for Zanesville-Udorthents complex soils are clay, silt, and silty clay. -

Generally, Zanesville-Udorthent complex soils are less than 40 inches thick and directly
overlie bedrock.

4-22

5



i s .

'- -
)

CLEAN CTO #0059 EPA ID No. IN5 170 023 498
' ' -NAVSURFW{\BCENDIV RA WP .
December 1992 - \
Bedrock ' é/ N

The bedrock surface beneath the Building 106 Pond is reported to be composed>of
sandstones, shale; and limestone of the Pennsylvanian Age RaccooﬁﬁGroup
(Department of the Army, 1978). During soil mapping in the area it was determlnedgthat
bedrock was present at depths of less than 5.0 feet below the surface. <

4.4.2.7 Hydrogeology

Regional hydrogeology of NAVSURFWARCENDIV was presented in Section 4.3.6.
Information specific to the hydrogeology of the Building 106 Pond SWMU was not found.
The absence of boring information and well data in the area precludes hydrogeologlc
interpretation.

4.4.2.8 Previous Investigations

Samples from effluent discharging from the settling pond, collected in 1972, revealed

high heavy metals concentratlons Values as high as 20 ppm Iead/3 5 ppm chromlum/

1 ppb mercury,/zo ppm zinc, “and 0.2 ppm cadmium were recorded (Kent et al., 1973).

The IAS (NEESA, 1983) recommended that two soil samples from the Building 106 Pond
be collected and analyzed for mercury, chromium, phosphorus, and TCE. Accordingly,
in 1985, two soil samples were analyzed for heavy metals via the EP toxicity test and for
oil/grease content and TCE. Phosphorus was not an analytical parameter. Measured
concentrations were below TCLP/EP Toxicity Regulatory Action Levels as set forth
under 40 CFR 261.24. In 1987, a visual site inspection (VSI) conducted by A.T. Kearney,
Inc. noted that the edges of the pond were oil-stained and the surface of the pond
exhibited an oily sheen. ' :

As part of the Phase | EMR (HALLIBURTON NUS, 1992), background data and site
observations were reviewed to determine the likelihood of a release posing a potential
threat to human health or the environment. Data and observations pertinent to SWMU
#08/17, the Load and Fill Area Building 106 Pond, were reviewed to assess the potential
for contaminant releases to groundwater, surface water, air, and soil. Data was
interpreted and release determinations were made according to the approach described
in RCRA Facility Assessments Guidance (USEPA, 1986). Based on waste
characteristics related to historic introduction of mobile compounds and locational and
operational characteristics, potential releases to groundwater, soil, and air were deemed
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likely. Ba\seg on analytncal records and reports, release to surface water have occurred.
RFI Phase}ll‘*ReIease Assessments were recommended for groundwater, surface water,

The mterrelationships between waste sources, pathways, and receptors at the Load and
Fill Area Building 106 Pond are shown on Figure 4-10.

Surface water and groundwater are the main migration pathways of concern. Heavy
metals and organic solvents discharged to the settling pond could have percolated into
the underlying sediments, soil, and groundwater. Also, until approximately 1972, pond
water flowed into nearby surface water. '

Additionally, cooling water from degreasers was temporarily discharged to a storm drain
until the discharge was connected to the sanitary sewer in 1982 (NEESA, 1983). The
pond has reportedly overflowed on occasion into the adjacent ravine (NWSCC, 1991e;
and A.T. Kearney, 1987). This discharge may have contaminated nearby surface
waters, sediments, and/or groundwater. Contaminated surface water and groundwater
could potentially migrate to off-site receptors or. could come in contact with on-site
personnel.

443 SWMU #12/14, Mine Fill A

4.4.3.1 Location and Description

Mine Fill A is located in the west-central portion of NAVSURFWARCENDIV. As shown on
Figure 4-6, it occupies the northeastern corner of the Navy-designated Section 12 near
map coordinates Z-25. The entrance to the area is off of H-45. Mine Fill A consists of
approximately 29 buildings situated along H-17. H-500 also runs through Mine Fill A.
Railroads 74, 75, and 100 have access to the area.

Mine Fill A is located at SW 1/4, S23, TSN, R4W. Latitude and longitude for Mine Fill A
are 38° 51°06"N and 86° 49°23"W.

4.4.3.2 Operations

Mine Fill A can be divided into two halves along a central east-west line. '

Manufacturing/processing operations and facilities in each half are nearly identical.
Mine Fill A began operations when NAVSURFWARCENDIV was commissioned in
December 1941. Mine Fill A continued to produce ordnance until 1975 when production
in Mine Fill A was suspended. Production was resumed in 1980, and the Mine Fill is
considered active today.
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Mine Fill A has historically been used to manufacture mines, depth charges, rocket
heads, aerial bomb%%?nd projectiles. Most recently, Mine Fill A has been used in the
production of 2;860 und aerial bombs. In addition to production, demilitarization
activities take p‘%c"e at: Butldlng 160 (Figure 4-11). Engineering features to control or
ellmmate emussnons to the air, water, and soil, have been added and modified at the

¥
t%%%ughout its life.

° ‘Jfollowmg details of processing and production at the Mine Fill were obtained from
review of Standard Operating Procedure (A15-0175-CR) and an interview with a former
worker (NWSCC, 1991f). Building numbers and locations are identified on Figure 4-11.

Bomb production begins with inert preparation of bomb casing. Inert preparation takes
place in Building 155, the Empty Mine Storage Building. Bomb casings are received
from the supplier and stored prior to production in Building 155. Casings selected for
production are first inspected for defects and prepared for hot melt application in
Building 155. Preparation includes removing all plugs and shipping features from the
bomb shell. Next the interior of the bomb shell is cleaned with solvents to remove
materials that may inhibit adherence of the hot melt mix to the interior of the bomb. The
bomb shell is then moved to the hot melt fill station of process control area in
Building 155. At this location, the hot melt, a bituminous asphalt-type compound, is
applied to the interior of the bomb and allowed to drain. Following application of the hot
melt, the bomb casing is moved to the grit blast chamber where the exterior of the bomb
casing is cleaned with solvents to remove excess hot melt compounds. If necessary, the
bomb casing is then grit blasted to prepare the metal for painting.

After preparation, some bomb casings are moved to the painting booth in Building 155
and painted. Other bombs are covered with a thermal coating called AVCO which is
known to have previously contained asbestos. AVCO no longer contains asbestos.
After painting and any. additional touch-up or detail work, the bomb casing is allowed to
cure. Once the prepared and painted bomb casing has cured, it is loaded onto pouring
cars and moved to the loading process area or sent to storage.

Explosive preparation and bomb casing preparation are conducted simultaneously
during bomb production runs. The following steps detail the procedures followed in
explosives preparation. First, explosives are brought in by rail car to the explosives
receiving building, Building 154, which is used as a temporary magazine. Explosives are
taken from Building 154 to the box emptying building, Building 153. Boxes of explosives
are emptied and the explosives are sifted and scanned with magnets to remove any
metallic fragments. Used explosive shipping containers are placed on conveyors at the
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ends of the box emptying building which transport them to one of two storage bins (box

house) adjacent to the box emptying building. Discarded containers refnain inxthese

storage bins (Buildings 2193 and 2195) until they are removed for dlsposal/ln’areas
outside of the Mine Fill. e

<‘>~">
After the explosives are sifted and scanned for metals, they are poured into covere’é%
containers and sent by conveyor to the powdered metal storage building (Building 2714)
where specified quantities of metals, i.e., aluminum or other materials, are added as
required for the explosive being manufactured. After ingredients are added and the
cover replaced, the containers continue to move along the conveyor line to the upper
level of the bomb-mine fill building (Building 152). In the upper level of Building 152,
containers carrying explosive ingredients are emptied into a melting keéttle. The
ingredients in the kettle are heated to a molten state at a temperature range of 190 to
203 degrees.

Prepared bomb casings are transported from the preparation area or storage'"'area by
rail car to the lower level of Building 152, the mine-bomb fill building. Molten-explosives
are poured from the upper level of Building 152 into the empty bomb casings below.
After filling, bombs are transported by rail to the cooling and temporary storage area.. -~
(Building 151). After cooling, void space left in the cooling explosive is filled and the”
bomb is sealed. After sealing, bombs undergo final quality assurance testing and
inspection. Repairs, if necessary, are done prior to shipping the bombs to storage or
into service.

Demilitarization of warheads is accomplished by a steam-out and flaking process in
Building 160. The flaking process is used to reclaim TNT from mines or depth charges.
The steamout process is used to remove H-6, HBX, Tritanol, and Composition B from
various munitions. Also, a new tetrytol (TNT and Tetryl) steamout operation started
May 30, 1991. Two different methods of demilitarization operations are conducted at
NAVSURFWARCENDIV. One is a steam or water-washout and the other is incineration.
The washout method utilizes a stainless steel probe connected to a steam line. The
probe is inserted into the warhead to melt out the contents. Melted ammonium nitrate
powder was reportedly turned into pellets and sold as fertilizer (NWSCC, 1991f).
Remaining explosive debris is then steamed out of the casing and the contents are
sluiced to a catch pan. The water is drained from the catch pan to an aluminum holding
pan. This aluminum pan is emptied several times per shift into a floor drain from which
the water flows into a portable baffled tank. Overflow from the baffled tank presently
flows via floor drains to an existing closed pit outside the building. The TNT left in the
catch pan is placed in the TNT flaker where it is packaged for shipment to a storage
magazine. The residual TNT solids recovered in the aluminum pan and baffled tank are
collected and disposed of at the Open Burning Grounds or Demolition Area.
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Other warheads arca\@\demllltarlzed in a similar manner, with the steamed-out contents

being slulced fo \a kettle where the explosives are separated from water. The explosives

213
are sent to(the open burning area or the demalition area. The water removed from the

\@}Kettle ﬂows by gravity to the same alumlnum pans used in the TNT operations.

Wastewater from air pollution abatement scrubbers within Mine Fill A is collected and
stored in sumps. These sumps are periodically pumped. Pumped wastewater is
transported to Building 3110 or the Rockeye Facility for treatment.

As previously mentioned, a wastewater treatment facility was completed in 1982.
Reportedly, the facility was not actually brought on-line until 1986 or 1987 (NWSCC,
1991d).

The wastewater treatment system consists of collection sumps and four carbon
adsorption columns for treatment of explosive contaminated rinse waters. The sludge is
collected from the sumps and taken to the Ammunition Burning Grounds for treatment.
Contaminated water is currently held in holding tanks and tank cars (depending upon
the origin) prior to treatment. After treatment, the wastewater is tested for explosives. If
the explosive compound concentration is less than 2 ppm, the water is dumped into the
sanitary sewer. If the concentration is greater than 2 ppm, then the carbon columns are
changed and the water is run through the treatment system again.

4.4.3.3 Waste Description

Buildings 153 and 158 house explosive powders such as TNT. Wastewater from
Building 153 was previously discharged to surface drainage. The railroad lines by the
box houses, the shaker rooms, and magazines were hosed down once per day. Also
prior to installation of the particulate abatement system, particulates were hosed off the
roofs once a week. The rinsewater was not collected or treated. As described above,
waste rinsewater contaminated with TNT, RDX, and HMX is now collected and treated
via carbon adsorption, and treated wastewater is discharged to the sanitary sewer
system under an NPDES permit. The drainage lines from the buildings, however, have a
bypass switch so water can be directly released to a drainage ditch. Since 1982,
sludges generated by this treatment. are taken to the Ammunitions Burning Ground.
Aluminum powder is stored in Building 2714 and is used in load and fil operations. The
railroad areas, where bombs and exploswes are unloaded, drain to the surface water
system.
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4.4.3.4 Topography ' Y =

'i»y:/ )
Mine Fill A occupies approxumately 70 acres of upland area at NAVSURFWARCENDIV’ A\
Elevations range from approximately 745 feet MSL at the northernmost corner of Mlne ‘\
Fill A to approximately 725 feet MSL along its western edge. The gentle topography ef/' s
the mine fill is contrasted by the sharp slopes along its eastern, western, and southern
boundaries. The minimum elevation at the base of the valleys adjacent to Mine Fill A is
540 feet MSL. This minimum elevation occurs near the southeast corner of Mine Fill A.

4.4.3.5 Physiography and Hydrology

Surface drainage at Mine Fill A is routed via ditches and culverts to intermittent
. drainageways transcending slopes on the eastern and western borders of the Mine Fill.
Intermittent drainage from these slopes flows into larger intermittent drainageways which
flow south-southeast into Turkey Creek. Turkey Creek flows south-southwest to merge
with Boggs Creek which continues south beyond the southern boundary of
NAVSURFWARCENDIV. Boggs Creek eventually empties into the East Fork of the White
Rlver -

4.4.3.6 Geology

Soils

Detailed soil mapping by the USDA shows the area encompassed by Mine Fill A to be
the Zanesville-Udorthents soil complex (McElrath, 1988). These soils are gently to
moderately sloping. The Zanesville-Udorthents complex is characterized as well drained
to moderately well-drained soil, which occurs on the tops of ridges in upland areas.
Udorthents occur in areas which have been affected by earthmoving activities.
Commonly, the Zanesville soil and Udorthents are so intricately intermixed that
separating them is impractical. USCS classifications for the upper portions of Zanesville-
Udorthents complex soils are clay, silt, and silty clay. At depth, USCS classifications
include clay, sandy clay, silty sand, and silty gravel.

In areas mapped as covered by these soils, depth to bedrock ranges from 45 to greater
than 65 inches. Depth to bedrock is generally at the shallower end of this range where
earth moving activities have taken place.

Bedrock
The bedrock surface beneath Mine Fill A is composed of sandstones, shale, and
limestone of the Pennsylvanian Age Raccoon Group. In areas of lower elevation, eroded

by Turkey Creek, the bedrock surface is composed of limestones and sandstones of the
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Mis; ia :Age ‘Stephensport Group (Department of the Army, 1978). Detailed
|@matlon of the bedrock geology at Mine Fill A was not available.
4.43.7 Hydrogeology

Regional hydrogeology of NAVSURFWARCENDIV was presented in Section 4.3.6.
Information specific to the hydrogeology of Mine Fill A was not available. It.is anticipated
that the water table is present above a depth of 6 feet. The absence of boring
information and water level data in the area precludes hydrogeologic interpretation.

4.4.3.8 Previous Investigations

Surface water and effluent collected at various times around the Mine Fill A area reveal a
degree of explosives contamination. In 1979, a combined water quality engineering and
biological study was performed by the U.S. Army Environmental Hygiene Agency
(AEHA) (Department of the Army, 1980). The AEHA study was conducted to
characterize wastewaters from industrial operations and to determine the impact of
discharges upon receiving streams. Water and sediment samples were collected from
the two major drainage channels which carry runoff from Mine Fill A to Turkey Creek.
The samples were coliected from storm ditches at considerable distances from the
facilities. The sample from the east ditch was collected approximately 1,300 feet east-
southeast of Building 151, and the sample from the west ditch was collected
approximately 2,800 feet south of Building 151. A sample was also collected from the
recently completed scrubber wastewater collection basin (which has never been used).
TNT and RDX were not detected in sediment samples. HMX was detected in sediment in
the 1 ppm range (Department of the Army, 1980).

The IAS recommended that eight core soil samples be collected in Mine Fill A and
analyzed for explosive compounds. In 1985, four soil samples were collected from
around Building 153, and three soil samples ‘were collected around Building 158. Both
buildings are used for box emptying. The results indicate "hot spot" (heterogeneous)
distribution of explosive contaminants around both buildings. Also in 1985, a soil sample
was collected from the area around Building 169. The sample was tested using the EP
Toxicity Test for the susceptibility for contaminants to leach. The sample results (metals,
cyanide, methylene chloride, and PCBs) are all below the 1990 TCLP Action Levels
(40 CFR 261.24).

During August 1989, a sample of Building 151 wastewater was collected and analyzed.
This building had reportedly been retrofitted in 1987 to fill 40,000-pound shock charges.
The sample contained 0.314 ppm HMX, 4.20 ppm RDX, and 124.23 ppm TNT (NWSCC
Environmental Protection Division File 5090/4.9.8.3).
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In May, 1991 a wastewater sample was collected from a tetrytol steamouﬂeper%tlon that -

went on-line in Building 160. The sample was collected to determine if the:- exnstlng

carbon treatment system could effectively treat the new waste stream. '%ﬁ% steamout
solution contained 77 ppm tetryl and 237 ppm TNT.

Fifteen samples of Building 160 scrubber blowdown were collected and analyzed for
TNT at an unknown date. The samples contained TNT levels ranging from 284.3 ppm to
555 ppm with an average concentration of 420.7 ppm.

In 1984, a stationary Air Pollution Source Assessment was performed on the exhaust
systems Nos. 1 and 6 of the Building 160 demilitarization waste treatment facility
(Department of the Navy, 1984). The particulate and visible emissions from both
systems, as tested, were in compliance with the applicable Indiana Air Pollution Control
Board Standards (Department of the Navy, 1984).

As part of the Phase | EMR (HALLIBURTON NUS, 1992), background data and site
observations were reviewed to determine the likelihood of a release posing a potential
threat to human health or the environment. Data and observations pertinent to SWMU
#12/14, Mine Fill A, were reviewed to assess the potential for contaminant releases to
groundwater, surface water, air, and soil. Data were interpreted and release
determinations were made according to the approach described in RCRA Facility
Assessment Guidance (USEPA, 1986). Based on operational practices, locational
characteristics, and waste characteristics, releases to groundwater were determined to
be likely. Based on analytical records and reports, releases to surface water and air
have occurred. Releases to soil were documented by analytical records and direct

‘visual observations. RFI Phase Il Release Assessments were recommended for

groundwater, surface water, and soil.
4.4.3.9 Potential Contaminant Migration Pathways and Impacts

As presented in Figure 4-12, the interrelationships between waste sources, pathways,
and receptors at the Mine Fills are rather complex.

Migration pathways historically existing at Mine Fill A include air, surface water, and
groundwater. Air is considered a contaminant migration pathway since, prior to the
installation of a particulate abatement system was installed, particulates were released
from building ventilation systems. Particulates collected on nearby rooftops and were
likely blown to other portions of NAVSURFWARCENDIV.

Surface water is a migration pathway since particulates were washed off roof-tops to the
surrounding ground. The washdown ran into nearby surface waters. In addition,
washdown may have percolated into groundwater.

‘
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Addltlen{g@%gefore installation of the carbon treatment system, wastewater from
leld}lngﬁ 53, was previously discharged to a settling pond. This pond may have been
um‘{med 5a|lowmg contaminants to percolate through the vadose zone and into
groundwater. The wastewater flowed from the pond to the north drain, potentially further
%;ontammatmg nearby surface waters.

4.4.4 SWMU #13/14, Mine Fill B

4.4.4.1 Location and Description

Mine Fill B is located in the west-central portion of NAVSURFWARCENDIV. On
Figure 4-6, it occupies the east-central area of Navy-designated Section 12, near map
coordinates CC-22. The entrance to Mine Fill B is off of H-45. Mine Fill B consists of
39 buildings and is situated along H-18. Railroads 74 and 101 have access to the area.

The Mine Fill is situated at: NE 1/4, S27, T5N, R4W. Latitude and longitude coordinates
are 38° 50°37"N and 86° 50°04"W.

4.4.4.2 Operations

Mine Fill B operations were similar to Mine Fill A, except for larger melt kettles and
additional nitrate preparation buildings (Buildings 2500 and 2501) which are located next
to the box emptying buildings. As at Mine Fill A, facilities at Mine Fill B can be divided
into two halves in which identical activities took place.

Operations at Mine Fill B began when NAVSURFWARCENDIV was commissioned in
December 1841. Mine Fill B has historically been used to manufacture mines, depth
charges, rocket heads, aerial bombs, and projectiles. Production of explosive ordnance
occurred at Mine Fill B from 1941 until 1973. Since 1973, the facilities at Mine Fill B have
been used for renovation of ordnance and equipment.

Renovation work in Building 169 includes two paint booths. The 1983 Operation Permit
application contained information on these activities. Paint Booth No. 1 applies an
enamel coating which contains 22 percent naphtha by weight. Paint Booth No. 2 applies
a bituminous solvent type coating which contains 30 percent naphtha by weight. In
1982, approximately 700 gallons of each type of coating material were used.

Loading of bullets also reportedly took place in Building 169. Bullets were loaded with

titanium tetrachloride and vanadium oxytrichloride or dummy loaded with sands and
salts. Renovation of mortars and bullets reportedly takes place in Building 165. Activities
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The processes generally involved in bomb-mine production have been descrlbed in” the

section pertaining to Mine Fill A. Some of the engineering features to control emissions
to air, water, and soils added at Mine Fill A were not added at Mine Fill B.

4.4.4.3 Waste Descriptions

Similar to Mine Fill A, the exhaust ventilation system in Mine Fill B released large
quantities of particulate matter to the surrounding area. This particulate matter collected
on rooftops during peak filling periods and had to be hosed down to prevent buildup of
explosive material. Particulate control equipment and wastewater treatment programs
were not constructed in Mine Fill B.

Large quantities of TNT, Composition B, HBX-1, HBX-3, and H6 were reportedly
collected in the sumps in this area. Sumps released explosive-contaminated wastewater
directly to surface drainage which flows into the Boggs Creek Watershed. Thus, the
ground surface, particularly the drainage ditches, may be contaminated with explosives
as a result of past operations.

Other materials previously stored and used in Mine Fill B included powdered aluminum
and nitrate. :

4.4.4.4 Topography

Mine Fill B occupies approximately 62 acres of upland area at NAVSURFWARCENDIV.
The topography at Mine Fill B is gently sloping from the northeast towards the
southwest. Elevations within Mine Fill B range from approximately 715 feet MSL in the
northeast to approximately 657 feet MSL near the southwestern boundary. Topography
changes sharply beyond the boundaries of Mine Fill B. The land surface slopes sharply
along the southeastern and northwestern boundaries of Mine Fill B. Elevation of the
slope along the southeastern boundary ranges from 700 feet MSL near the crest to
530 feet near the base. Relief along the northwestern boundary is less; elevations on the
slope northwest of Mine Fill B range from approximately 680 feet MSL at the crest to
550 feet MSL at the base.

4.4.4.5 Physiography and Hydrology
Surface drainage is routed via ditches and culverts to intermittent drainageways
transcending slopes on the northwestern and southeastern boundaries of Mine Fill B.

The majority of surface drainage is collected and dralned “towards the northwest.
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trlbuta\ry 1o Boggs Creek. Boggs Creek flows in a general southward direction and exits

(o0

‘t_he southern boundary of NAVSURFWARCENDIV. After exiting the facility, Boggs Creek

“ Contlnues to flow south eventually discharging to the East Fork of the White River.

‘ Surface dralnage flowing down the slope southeast of Mine Fill B enters intermittent
drainageways which converge into two larger intermittent drainageways. These larger
intermittent drainageways flow into Turkey Creek which flows south-southwest to merge
‘with Boggs Creek. The distance between Mine Fill B and Turkey Creek is approximately
1 mile.

4.4.4.6 Geology

Soils

Detailed soils mapping of Mine Fill B by the USDA, Soil Conservation Service (SCS)
shows the area to be Zanesville-Udorthents complex soil (McElrath, 1988). Zanesville
soil is commonly found on ridge tops in upland areas. Udorthents occur in areas which
have been affected by earth moving activities. In general, the Zanesville soil and
Udorthents are so intricately intermixed that separating them is impractical. The soils at
Mine Fill B are gently to moderately sloping (2 to 12 percent slopes). Soil of the
Zanesville-Udorthents complex is characteristically well-drained to moderately well-
drained. USCS classifications for the upper portions of the Zanesville-Udorthents
complex soils are clay (CL), silt (ML), and silty clay (ML-CL). At depth, USCS
classifications include clay (CL), sandy clay (SC), silty sand (SM), and silty gravel (GM).

Depth to bedrock, in areas covered by Zanesville and Udorthent soils, generally ranges
from 45 to greater than 65 inches. Depth to bedrock is often at the lower end of this
range where earth moving activities have occurred.

Bedrock

The bedrock surface beneath Mine Fill B is composed of sandstone, shale, and
limestone of the Pennsylvanian Age Raccoon Group. At lower elevations resulting from
erosion within 'drainageways, the bedrock surface is composed of limestone and
sandstone of the Mississippian Age Stephensport Group (Department of the Army,
1978). Information specific to the bedrock geology at Mine Fill B was not available.
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4.4.4.7 Hydrogeology L wey
G .

Regional hydrogeology -of NAVSURFWARCENDIV was presented in Sectloer4 3 6\ '

Information on hydrogeology specific to Mine Fill B was not available. The absence of -

geologic boring information and water level information precludes a hydrogeo!oglc ‘

evaluation of Mine Fill B.

- 4.4.4.8 Previous Investigations

Explosives contamination measured and detected in previous investigations are
summarized below. Contaminant concentrations are presented in the Final EMR
(HALLIBURTON NUS, 1992).

Surface water and effluent collected at various times around the mine fill area reveal a
degree of explosives contamination. In particular, a combined water quality engineering
and biological study was performed by the U.S. Army Environmental Hygiene Agency
(AEHA) in 1979 (Department of the Army, 1980). The AEHA study was conducted to
characterize wastewaters from industrial operations and to determine the biological
impact of discharges upon receiving streams. During this study, Mine Fill B was inactive.
Because historical records indicated large quantities of explosives may have passed
through the drainage sumps and subsequently contaminated the ditches draining
towards Boggs Creek, four samples were collected and analyzed. Runoff and sediment
samples were collected in April 1979. These four points were resampled in June 1978.
Data from both sampling events exhibited the same pattern: samples from the north
ditch had no detectable munitions; samples from the central and south-central ditches
had measurable concentrations in both the agueous and sediment fractions; and
samples from the south ditch had no detectable munitions in the water but high levels of
RDX and HMX were found in the sediment (HALLIBURTON NUS, 1992).

In 1972, three hand-dug wells located in the vicinity of Mine Fiil B were sampled as part
of a pilot test study (Kent et al., 1972). One well contained detectable levels of
explosives (HALLIBURTON NUS, 1992). This well is located west of Mine Fill B at
coordinates CC-20 (Figure 4-6). The well is also located about 15 feet from an
intermittent stream originating in Mine Fill B. The well is not used as a water source and
there was no indication of direct surface run-off into the well during the study. Two
borings, 11 feet deep and 1.5 feet in diameter, were drilled on a line parallel to the stream
15 feet and 28 feet downstream from the wells.

Also, during the 1972 pilot test study, soil samples were collected from drainage ditches

in the vicinity of Mine Fill B and from the stream near the contaminated well. These
samples also exhibited TNT and RDX contamination (HALLIBURTON NUS, 1992).
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Ac%@rdln% to Kent et al. (1973), soil samples were collected from ditches near
de"dmg 172 in August 1970. The samples showed a high explosives content.
éontamlnated :s0il was removed in 1970, but the pilot test studies indicated that
Iosnve contamlnatlon still existed since drainage from this area was contaminated in

1973

As part of the IAS, sampling recommendations were made for each potentially
contaminated SWMU. For Mine Fill B, it was recommended that four samples be
collected around both box emptying buildings (Building 167 and Building 172) and
analyzed for explosive compounds. This recommendation was carried out in 1985. All
samples were core soil samples collected to a 20-inch depth. Significant maximum
concentrations of TNT (2, 410 ppm), RDX (24,100 ppm), and HMX (2,020 ppm) were
detected.

Mine Fill B formerly utilized therminol boilers located near Buildings 171 and 166, the two
mine and bomb filling buildings. It is assumed that PCB oils were heated in these boilers
and then transported to the melt building where the oil was used as a heat transfer
medium in the melting of explosive mixtures. PCB oils leaked or spilled from the boilers
and conveyance system, contaminating soil. The therminol boilers and known PCB-
contaminated soil were removed in the Summer of 1989. Information concerning the
exact location or quantity of excavated soil was not available. Subsequent soil analyses
were done to verify that the two areas had been cleaned up to acceptable levels. The

analytical results indicate that further excavation will be necessary to remove soils that

have PCB concentrations greater than 10 ppm (NAVFAC, undated).

As part of the Phase | EMR (HALLIBURTON NUS, 1992), background data and site
observations were reviewed to determine the likelihood of a release posing a potential
threat to human health or the environment. Data and observations pertinent to
SWMU #13/14, Mine Fill B, were reviewed to assess the potential for contaminant
releases to groundwater, surface water, air, and soil. Data were interpreted and release
determinations were made according to the approach described in RCRA Facility
Assessment Guidance (USEPA, 1986). Based on operational history, physical condition,
locational characteristics, waste characteristics related to historic production of explosive
compounds, direct and indirect visual evidence, and analytical data, releases to the
specified media have occurred. RFI Phase Il Release Assessments were recommended
for groundwater, surface water and soil.

4.4.4.9 Potential Contaminant Migration Pathways and Impacts
The main migration pathways at Mine Fill B are surface water, soil, and groundwater
(Figure 4-12). Particulates released from the ventilation system collected on nearby

rooftops and was hosed down onto nearby soil and drainageways. Additionally,
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explosive-contaminated wastewater was released to surface drainage ¢ dltches Historical

data presented in the previous section indicate that groundwater was already acting as-a

migration pathway in the early 1970s. Groundwater remains a potegtlal mlgratlon

pathway. Contaminated sediment in the drainage ditches and nearby stream:;})can '
continue to act as a contaminant source to the surface water pathway. ;

Because of the exhaust ventilation system, air was a migration pathway when Mine Fill B
was still in operation. Since operations ceased in 1973, air is no longer a major migration
pathway. Contaminated particulate material, however, could be resuspended by wind.

RP/59WPD/AA9
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5.0 SAMPLING AND ANALYSIS PLAN

5.1 INTRODUCTION

This plan details the standard procedures to be followed for collecting samples for
chemical and physical analyses at four SWMUs within NAVSURFWARCENDIV. The
following sections detail the field investigation rationale and approach, as well as media-
specific sampling plans including sample locations, equipment requirements, sample
collection procedures, decontamination procedures, quality control protocols, and
documentation requirements. Media-specific sampling plans integrate Standard
Operating Procedures (SOPs) as included in Appendix A.

5.2 RFI SAMPLING APPROACH, RATIONALE, AND OBJECTIVES

The EMR completed as part of the Phase | RFI for SWMUs #19/00, #08/17, #12/14,
and #13/14 identified potential releases of hazardous waste or hazardous constituents.
Accordingly, Phase Il RFI Release Assessments for groundwater, surface water, and soil
were recommended to verify suspected releases. Data presented in the EMR indicate
that the primary contaminants associated with the respective SWMUs include chlorates,
dyes, -oxidizers, fuels, by-products of flares and smokes, explosive residues, jet fuel
contaminated water, phosphorous and cyanide contaminated water, acid and caustic
wastewater, heavy metals, oil, and grease.

Based upon evaluations of potential contaminant migration pathways and impacts as
presented in Section 4.0 (Figures 4-7 through 4-11) coupled with consideration of
potential primary contaminant sources within each SWMU, sampling needs specific to
release verification within each SWMU have been identified. All samples to be collected
during the Phase |l RFI Release Assessment are presented for each SWMU in Tables 5-1
through 5-6. These tables identify, by medium, the numbers and locations of samples to
be collected, analytical parameters, and the rationale for sample collection. Sampling
locations for all media at the respective SWMUs are depicted on Figures 5-1 through 5-6.

The summary tables demonstrate the Phase Il Release Assessment investigative
approach focused on verification of releases attributable to identified potential primary
sources. If the presence of hazardous waste or hazardous constituents is confirmed,
further characterization of such releases will be necessary.
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Media

Surface Water

Sediment

Soil

TABLE 5-1

SWMU #19/00 PYROTECHNIC TEST AREAS
ORDNANCE TEST AREA (OTA)
SAMPLING AND ANALYSIS PLAN

Primary Source/Number/Location

Three grab samples to include:

1) One from Boggs Creek
at entry to SWMU (north).

2) One from Boggs Creek
at exit from SWMU (south).

3) One at confluence of east-west
trending drainageway and
Boggs Creek.

Two grab samples coincident
with Boggs Creek SWMU entry and
exit sampling locations.

One composite sample at conflu-
ence of drainageway and Boggs
Creek comprised of three sub-
samples transecting the creek,
representative of each bank and
the center of the channel.

MAPI Test Area:

One surface grab sample collected
beneath the bottom of the

gravel layer representative

of the zone of anticipated maximum
potential contamination (center

of test pad, between test towers).

One perimeter composite surface
sample comprised of four sub-
samples (coincident with surface
drainage pooling at the corners
of the test pad).

Parameters
Field Analytical
Specific SVOCs, metals,
conductance, explosives,
pH, CN, NO2+NO3,
temperature alkalinity, COD,
S04, TDS, C|,
phosphorus
Visual SVOCs, metals,
description explosives,
CN, NO2+NOs3,
alkalinity, COD,
Cl, TDS, S04,
phosphorus
Visual SVOCs, metals,
Description CN, PCB,
explosives,
phosphorus
Visual SVOCs, metals,
description CN, PCB,
explosives
phosphorus

EPA ID No. IN5 170 ‘Q23Z: 8.
NAVSURFWARCENDIV{B‘A'WP
December 1992

Rationale

Release verification. Surface
water collected from the

creek at the SWMU entry point
will be considered
representative of SWMU
background conditions.

Evaluate analytical parameter
desorption from sediment into
water. Characterize sediment
as a potential source of
contamination to groundwater
or creek. Sediment collected
within the creek at the SWMU
entry point will be

considered representative of
SWMU background conditions.

Release verification and
chemical characterization
from respective source areas
(test pads).

Release verification targeted
to areas receiving surface
drainage from the test pad.
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TABLE 5-1 (Continued)

. SWMU #19/00 PYROTECHNIC TEST AREAS
ORDNANCE TEST AREA (OTA)
SAMPLING AND ANALYSIS PLAN

Parameters

Media Primary Source/Number/Location Field Analytical Rationale

Soil One composite sample comprised Visual SVOCs, metals, Chemical characterization.

(continued) of eight subsamples representa- description CN, PCB,
tive of each drum's solid explosives,
contents. phosphorus
Firing Site C: Visual SVOCs, metals, Release verification targeted
One perimeter surface composite description CN, PCB, at areas receiving surface
comprised of three subsamples explosives, drainage from the test pad.
collected from three sides of phosphorus

> the eastward extension of the
& test pad within areas accepting
surface drainage from test pad.
One surface grab sample collected Visual SVOCs, metals, Release verification.
beneath the bottom of the eastemn description CN, PCB,
portion of the test pad directly explosives,
below the vice set-up and stand. phosphorus
One perimeter surface composite Visual SVOCs, metals, Release verification targeted
sample comprised of three sub- description CN, PCB, at areas receiving surace
samples collected from three explosives, drainage from the test pad.
sides of the westward extension phosphorus
of the test pad within areas
accepting surface drainage from N
test pad. <
One surface grab sample Visual SVOCs, metals, Release verification. Q{gﬁ\
collected from the center of description CN, PCB, N\ oo
the defoliated grenade test area. explosives, %},
phosphorus :

o
& . e
2 &2
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TABLE 5-1 (Continued)

SWMU #19/00 PYROTECHNIC TEST AREAS
ORDNANCE TEST AREA (OTA)
SAMPLING AND ANALYSIS PLAN

Parameters
Media Primary Source/Number/Location Field Analytical Rationale
Soil Firing Site C (continued): Visual SVOCs, metals, Release verification.
(continued) One surface grab sample from description CN, PCB,
beneath the gravel, in the center explosives,
of the north-south trending phosphorus

walkway between earthen berms,
coincident with heavy staining.

v-6

One surface grab sample collected Visual SVOCs, metals, Release verification.

through the gravel pad directly description CN, PCB,

in front (south) of the southern explosives,

berm steel plate. phosphorus

One surface grab sample collected Visual SVOCs, metals, Release verification.
adjacent to (downslope) the description CN, PCB,

sloped test pad in front of (west) explosives,

the western concrete structure. phosphorus

Warhead Arena: . Visual SVOCs, metals, Verification of release from
One surface grab sample description CN, PCB, the test pad. Visual release
coincident with the runoff explosives, of phosphorus on the pad is
depression to the south of the phosphorus apparent.

large, white phosphorus-laden,

sand test pad.

Abandoned Pond: Visual SVOCs, metals, Release verification

One surface composite comprised description explosives, CN, and characterization.

of five subsamples within assumed
limits of former pond - north,
south, east, west of center |
point, and at center point,

NO2+NO3,
phosphorus

Subsamples distributed to
provide adequate coverage
over poorly-defined fimits

of former pond.
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TABLE 5-1 (Continued)

SWMU #19/00 PYROTECHNIC TEST AREAS
- ORDNANCE TEST AREA (OTA)
SAMPLING AND ANALYSIS PLAN

G-G

Parameters
Media Primary Source/Number/Location Field Analytical Rationale
Soil One surface grab sample collected Visual SVOCs, metals, Release verification.
(continued) within drainageway; midway be- description explosives, CN,
tween the assumed limits of the NO2+NO3,
pond and Boggs Creek. phosphorus
Bullet Impact Test Area: Visual SVOCs, metals, Release verification
One composite sample comprised description: explosives, CN, and characterization.
of four subsamples collected NO2+NO3, :
between the north fence and the phosphorus -
concrete track perimeter.
One composite sample comprised of Visual SVOCs, metals, Release verification.
four subsamples collected from description explosives, CN,
three sides and within the rail- NO2+NO3,
-road tie impact structure coin- phosphorus
dent with stained areas.
One composite sample comprised Visual SVOCs, metals, Release verification.
of four subsamples collected description explosives, CN,
along the southwest fenceline NO2+NOg,
of the bullet impact area. phosphorus
One surface grab sample at head Visual SVOCs, metals, Release verification.
of drainageway adjacent to con- description explosives, CN,
crete pad on the southeast corner NO2+NOs3,
of the bullet impact area. phosphorus
One composite sample comprised Visual SVOCs, metals,
of four subsamples collected description explosives, CN,

from the perimeter of the drop
tower.

NO2+NO3,
phosphorus
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CLEAN CTO #0059

Media

Soil
(continued)

TABLE 5-1 (Continued)

SWMU #19/00 PYROTECHNIC TEST AREAS
ORDNANCE TEST AREA (OTA)
SAMPLING AND ANALYSIS PLAN

Primary Source/Number/Location

Bullet Impact Test Area
(continued):

One surface grab sample from
within the unvegetated berm/
hillside north of Building 2888
(casings and fragments will be
segregated).

One composite sample from the
asphalt roadway/test pad peri-
meter adjacent to Building 2888
to include two subsamples south
of roadway and one subsample
north of roadway.

One composite sample comprised
of four subsamples collected
through the gravel pad coincident
with the four sides of the
Ballistic Firing Chamber.

One composite sample comprised of
six subsamples collected from the
perimeter of the launch and test
pads west of Building 2963.

Firing Site A:

Underground Test Tank (Brine):
One surface (0-6") grab sample
collected adjacent to west side
of the pad.

Parameters
Field Analytical
Visual SVOCs, metals,
description explosives, CN,
NO2+NOg,
phosphorus
Visual SVOCs, metals,
description explosives, CN,
NO2+NOg3,
phosphorus
Visual SVOCs, metals,
description explosives, CN,
NO2+NOg,
phosphorus
Visual SVOCs, metals,
description explosives, CN,
NO2+NO3, .
phosphorus
Visual SVOCs, metals,
description explosives, CN,

NO2+NO3,

phosphorus

P /@v IN5 170 023 498

HEWARGENDIV RA WP

Rationale

Release verification.

Release verification.

Release verification.

Release verification.

Release verification
and characterization.
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TABLE 5-1 (Continued)

SWMU #19/00 PYROTECHNIC TEST AREAS
ORDNANCE TEST AREA (OTA)
SAMPLING AND ANALYSIS PLAN

Parameters

Media Primary Source/Number/Location Field Analytical Rationale

Soil Conduct one soil boring to depth Visual SVOCs, metals, Release verification and

{continued) coincident with the occurrence description, explosives, CN, characterization. Sub-
of groundwater, located between UscCs NO2+NO3, surface characterization.
the tank and Boggs Creek. classifica- phosphorus
Continuously sample total depth tion, Munsell
of boring and collect one color
composite sample comprised of
subsamples from each 2-foot
interval between ground surface
and the water table.

()}
4 Firing Site A: Visual SVOCs, metals, Release verification

Aboveground Test Tanks description explosives, CN, and- characterization.
(55-Gallon Drums): NO2+NOg,
One surface grab sample collected phosphorus
beneath the bottom of the gravel
layer, representative of the
zone of anticipated maximum
potential contamination
(beneath or adjacent to drums).
One perimeter surface grab sample Visual SVOCs, metals, Release verification targeted
representative of area northeast description explosives, CN, at area receiving surface
of, and adjacent to, test pad NO2+NO3, drainage from the testing
(accepts runoff from testing phosphorus area. : p
area). :
One composite sample comprised ‘ Visual SVOCs, metals, Obtain waste analysi%* N7
of ten subsamples representative description explosives, CN, characterization of&y a"%jt:e:\.
of each each drum’s solid NO2+NO3, . TN

contents. phosphorus



CLEAN CTO #0059

Media

Soil
(continued)

8-¢

. g

TABLE 5-1 (Continued)

SWMU #19/00 PYROTECHNIC TEST AREAS

Primary Source/Number/Location

Firing Site A:

Spent Ordnance Waste Containers:

One surface grab sample in the
center of container staging area.

Slow Cook-Off Test Facility:
One surface grab sample
beneath the underlying gravel
pad.

One composite sample comprised
of four subsamples collected
from the gravel pad perimeter.

Fast Cook-Off Test Facility:

One surface grab sample along
gravel access, within zone of
dead/stressed vegetation adjacent
to holding tank (south of earthemn
berm).

One surface grab sample within
drainageway leading from test
tank, northwest off the test pad.

One surface grab sample from
beneath the test pad, north of
the circular test tank in area of
observable surface stains.

ORDNANCE TEST
SAMPLING AND AN

AREA (OTA)
ALYSIS PLAN

Parameters

Field

Visual
description

Visual
description

Visual
description

Visual
description

Visual
description

Visual
description

Analytical

SVOCs, metals,
explosives, CN,
NO2+NO3,
phosphorus

SVOCs, metals,
CN, NO2+NO3,
explosives,

TRPH, phosphorus

SVOCs, metals,
CN, NO2+NOj
explosives,

TRPH, phosphorus

SVOCs, metals,
CN, NO2+NOg,
explosives, TRPH,
phosphorus

SVOCs, metals,
CN, NO2+NO3,
explosives, TRPH,
phosphorus

SVOCs, metals,
CN, NO2+NO3,
explosives,

TRPH, phosphorus

ID’No.¢IN5 170 023 498
NAVSUREWARGENDIV RA WP
Decembeérsi992

Rationale

Release verification within
zone of anticipated maximum
potential contamination.

Release verification

and characterization within
zone of anticipated maximum
potential contamination.

Release verification targeted
at areas accepting surface
drainage from the pad.

Release verification coinci-
dent with visual impact.

Release verification.

Release verification targeted
at observable surface stain-

ing
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TABLE 5-1 (Continued)

SWMU #19/00 PYROTECHNIC TEST AREAS
- ORDNANCE TEST AREA (OTA)
SAMPLING AND ANALYSIS PLAN

Parameters

Media Primary Source/Number/Location ' Field Analytical Rationale

Soil Super MAPI Test Area:

(continued) One surface grab sample collected Visual SVOCs, metals, Release verification
at the opening of railroad tie description explosives, CN, and characterization.
bullet impact (?) structure west NO2+NOQOg,
of the test pad. . phosphorus
Super MAPI Test Area Visual SVOCs, metals, Release verification coinci-
One composite sample comprised description explosives, CN, dent with zone of anticipated
of four subsamples coincident NO2+NO3 maximum potential contamina-

i with the four sides of the con- phosphorus’ tion.
© crete pad within the center of

the farger gravel test pad.
Maximum of four surface grab Visual SVOCs, metals, Release verification targeted
samples collected beneath the description explosives, CN, at visual impacts.
grave!l pad, representative of NO2+NOg3,
potential impact (burn marks, phosphorus
residues, etc.).
One surface grab sample from area Visual SVOCs, metals, Release verification.
adjacent to and east of pad which description explosives, CN,
accepts surface runoff from test NO2+NO3,
pad. phosphorus
One composite sample comprised Visual SVOCs, metals, Release verification.
of five subsamples collected from description explosives, CN,
the four sides and center of NO2+NO3,
small test pad east of the Super phosphorus

MAPI! test pad.
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TABLE 5-1 (Continued)

: SWMU #19/00 PYROTECHNIC TEST AREAS
- ORDNANCE TEST AREA (OTA)
SAMPLING AND ANALYSIS PLAN

Parameters
Media Primary Source/Number/Location Field Analytical Rationale
Soil Background Soil: Visual SVOCs, TRPH, PCB Required as representative“’(
(continued) One background surface (0-6") description explosives, background.
soil sample collected from soil metals, CN, ’
boring completed in conjunction NO5+NO3,
with background monitoring well phosphorus
installation.
Groundwater Install and sample four pH, specific SVOCs, metals, Hydrogeologic
monitoring wells, one of which conductance, CN, NO2+NO3, characterization and
is to be completed within soil temperature explosives, . release verification.
- boring conducted near the S04, TDS, pH, Soil borings completed in
A underground test tank. Cl, phosphorus -conjunction with well
o installation will be con- .
tinuously sampled and
logged for subsurface
characterization.
Additionally, one of the four ' pH, specific, SVOCs, metals, Required as representative
will be installed and sampled as conductance, CN, NO2+NOQOg, background.
representative of background temperature explosives, SOy,
groundwater quality. TDS, pH, Ci,
phosphorus

RP/59WPD/AA4
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Primary Source/Number/Location

Rockeye Bomblet Drop Facility
(Spin Testing):

One surface grab sample
collected through fine gravel,
at the opening of the test
chamber.

One composite surface sample
from the east side of the
earthern berm/barricade (west
of test chamber), comprised of
three subsamples corresponding
to the two ends and center of
the berm.

Rockeye Bomblet Air Launch
Impact Trap (Penetration
Testing):

One surface grab sample
coincident with the front of
the test chamber.

Blast Furnace:

One composite surface sample
comprised of five subsamples from
perimeter and beneath area
formerly occupied by the blast
furnace.

Demolition Material Functional
Test Area:

One composite surface sample
comprised of four subsamples
coincident with four sides of
gravel pad.

TABLE 5-2

SWMU #19/00 PYROTECHNIC TEST AREA

ANNEX

SAMPLING AND ANALYSIS PLAN

Parameters
Field Analytical
Visual Explosives,
description metals
Visual Explosives,
description metals
Visual Explosives,
Description metals
Visual Explosives,
description metals
Visual Explosives,
description metals

EPA 1D No. IN5 170 023 498
NAVSURFWARCENDIV RA WP
December 1992

Rationale

Release verification

and characterization within
zone of anticipated maximum
potential contamination.

Release verification.

Release verification within
zone of anticipated maximum
potential contamination.

Release verification.
Subsamples distributed

to provide variability and
coverage throughout a poorly’
defined area formerly
occupied by a blast furnace.

Release verification targeted AN
at areas accepting surface -\ .
drainage from the gravel pad=.
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Media

Soil
(continued)

Surface Water

Groundwater

RP/5S9WPD/AA4

TABLE 5-2 (Continued)

SWMU #19/00 PYROTECHNIC TEST AREA

Primary Source/Number/Location

One composite surface sample from
the west side of the earthern
berm/barricade (east side of

gravel pad), comprised of three
subsamples corresponding to the
two ends and center of the berm.

One surface grab sample collected
from within area southwest of
testing location (accepts runoff
from testing area).

Background Soik:

One background surface (0-6")
soil sample collected soil
boring completed in conjunction
with background monitoring well
installation.

One grab sample of ponded water
within area southwest of Demo-
lition Material Functional Test
Area.

Install and sample three ground-
water monitoring wells, one of

which will be located to provide
attempt to provide representative
background groundwater quality.

ANNEX

SAMPLING AND ANALYSIS PLAN

Parameters
Field Analytical
Visual Explosives,
description metals
Visual Explosives,
description metals
Visual Explosives,
description metals
’
pH, specific Explosives,
conductance, metals, COD,
temperature TDS, S04,
alkalinity
pH, specific Explosives,
conductance, metals, SO4,
temperature TDS, NO2+NO3,

alkalinity

o
NAVSURFWARQEN IV RA WP
December 1%3,2_5 1

@

Rationale

Release verification.

Release verification.

Required as representative
media background.

Verification of release to
surface water. Surface water
sampled collected within
Boggs Creek at the entry
point to the OTA will be used
as representative of
background conditions at the
Annex.

Hydrogeological charac-
terization, background
sampling, release verifi-
cation. Soil borings )
completed in conjunction
with well installation will

be continuously sampled and
logged for subsurface
characterization.
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TABLE 5-3

SWMU #19/00 PYROTECHNIC TEST AREA
- ROCKET RANGE
SAMPLING AND ANALYSIS PLAN

gl-g

) Parameters
Media Primary Source/Number/Location Field Analytical Rationale
Soil Saltwater Wave Tank/Phosphorus Visual SVOCs, metals, Release verification targeted
Test Area: description NO2+NO3, at zones of anticipated
Six surface grab samples explosives, maximum potential contamina-
representative of an area encom- phosphorus tion.
passing the saltwater wave tank,
phosphorus test area, a spent
ordnance dumpster, and Build-
ing 2125.
Unknown Test Area: Visual SVOCs, metals, Release verification.
One surface grab sample from description NO2+NO3, .
within small test area southwest explosives
of Building 2125.
Small Test Tower: Visual SVOCs, metals, Release verification.
One surface grab sample from description NO2+NO3, TRPH,
beneath the small test tower explosives
south of Building 2125.
Steel Test Pedestal/Observation Visual Metals, Release verification.
Tower (2670): description explosives

One composite surface sample
comprised of four subsamples
collected within a 15-foot radius

of the test pedestal. Subsamples
will be representative of areas
beneath the gravel pad where bumn
marks and residues are observable.
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TABLE 5-3 (Continued)

SWMU #19/00 PYROTECHNIC TEST AREA
- ROCKET RANGE
SAMPLING AND ANALYSIS PLAN

Parameters .
Media Primary Source/Number/Location Field Analytical Rationale *
Soil Converted Gun Turrets/Test Visual Metals, TPH, Release verification within
(continued) Chambers/Storage Lockers: description explosives, zone of anticipated maximum
) One surface grab sample at SVOCs, potential contamination.
each of two converted gun NO2+NO3 :
turrets, collected beneath the
coarse gravel pad, coincident
with the open side of each
converted gun turret.
Gun Shield Barricade/Converted Visual Metals, TRPH, Release verification.
> Gun Turret: description explosives, .
i Two surface grab samples SVOCs,
> including one sample southwest NO2+NO3
of the gun shield barricade, and
one sample between the gun shield
barricade and the gun turret.
Sand Pit/Gravel Pad: Visual Metals, Release verification.
One composite surface sample description explosives Subsamples distributed
comprised of eight subsamples to account for spatial
collected from within and around variability within an
the irregularly shaped sand pit : area with no visual signs
gravel pad in the extreme southwest of impact.
portion of the Rocket Range.
Down Range: Visual Metals, Release verification targeted
Maximum of five surface (0-6") description explosives at down range signs of visual
grab samples collected down impact.

range as representative of where
pyrotechnic devices have landed
and burned (burn marks, residues,
etc.).
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TABLE 5-3 (Continued)

SWMU #19/00 PYROTECHNIC TEST AREA
ROCKET RANGE
'SAMPLING AND ANALYSIS PLAN

Parameters
Media Primary Source/Number/Location Field Analytical Rationale
Soil Background Soil:
(continued)
One background surface (0-6") Visual Metals, SVOCS, Required as representative
soil sample collected from description TRPH, background.
soil boring completed in explosives,
conjunction with background NO2+NOg3,
monitoring well installation. phosphorus
Surface Water Two grab samples from Boggs Creek pH, specific Explosives, Release verification.
to include a sample from the conductance, metals, SOg4, Sampling at creek entry point
entry and exit point (northwest temperature alkalinity, COD, required as representative
i and southwest, respectively) of TDS, NO3+NO2 SWMU background.
> the SWMU.
Sediment Two grab samples coincident with Visual Explosives, Sampling at entry point of
surface water sampling locations. description metals Boggs Creek required as rep-
" ’ resentative SWMU background.
Sampling at exit point of
Boggs Creek representative
of potential down range
release.
One composite at mid-point of Visual Explosives, Release verification from
creek within the SWMU, comprised description metals test areas.
of three subsamples transecting
the creek (both banks and center
of channel).
Groundwater Install and sample three ground- pH, specific Explosives, Hydrogeologic charact@‘rjza@*‘
water monitoring wells to include conductance, metals tion, background s@mpling.’
one location representative of temperature Soil boring§,éompl'ét‘ed in- .

RP/59WPD/AA4

background groundwater quality.

conjunction. with well * v
installation willibe contin-
uously samplediand logged for
subsurface characterization.
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TABLE 5-4 (Continued) N >4 1/15-,5‘
SWMU #08/17
BUILDING 106 POND

SAMPLING AND ANALYSIS PLAN

91-6

Parameters
Media Number/Location Field Analytical Rationale
Surface Water Two grab samples collected at pH, specific VOC, SVOCs, Release verification to pond"”
one location (coincident conductance, metals, CN, PCB, and evaluation of potential.
with deepest part of pond) temperature explosives, Cl, concentration gradient (i.e.,
to include: S04, alkalinity, chlorinated solvents).

1) One sample 1 foot beneath COD, TOS, Impact will be determined
the pond surface. NO3+NO2o based on comparison with

2) One sample 1 foot above Water Quality Criteria
the pond bottom. (Section 304A of Clean Water

Act).

One grab sample within the pH, specific VOCs, SVOCs, Release verification to
ravine east of the pond and conductance, metals, CN, PCB, drainageway.
downgradient of pond outlet. temperature explosives, Cl,

S04, alkalinity,

‘COD, TDS,

NO3+NO2

Sediment Two separate samples composited Visual VOCs, SVOCs, Evaluate desorption from

from the interval extending description metals, CN, sediment into water.
2 feet beneath bottom of pond to PCBs, explosives Characterize sediment -
include:

1) One sample coincident with as a potential source of
pond surface water sample contamination to groundwater
location. or pond.

2) One sample at inlet
(northwest comer) of pond.

Soil Two surface (0-6") grab samples Visual SVOCs, metals, Release verification from
to include: Description CN, PCBs, pond overflow/seepage to

1) One at northeast corner of explosives drainageways.

pond, coincident with outiet.
2) One within ravine east of
pond.
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TABLE 5-4 (Continued)

SWMU #08/17
BUILDING 106 POND
SAMPLING AND ANALYSIS PLAN

Li-6

Parameters .

Media Number/Location Field Analytical Rationale
Background Sail:

One background surface (0-6") Visual SVOCs, metals, Required as representative
soil sample collected from description CN, PCBs, background.

soil boring completed in explosives

conjunction with background

monitoring well installation

(adjacent to Building 119).

Groundwater Install and sample one shallow pH, specific VOCs, SVOCs, Verify potential release to
monitoring well southeast of, conductance, metals, CN,’ groundwater from pond and
and directly adjacent to, the temperature PCB, explosive, evaluate groundwater level in
pond. Cl, SO4, refation to pond surface

alkalinity, water elevation.

COD, TDS,
Install and sample one shallow NO2+NO2 Required as representative
monitoring well upgradient from media background. Soil
the pond (adjacent to Build- borings completed in con-
ing 119) as representative junction with well install-
of SWMU background groundwater ation will be continuously
quality. sampled and logged for sub-

surface characterization.
RP/59WPD/AA4 ~
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TABLE 5-5 _ Gy

X

SWMU #12/14
- MINE FILL A
SAMPLING AND ANALYSIS PLAN

NOTE: The mine fill is divided into two halves characterized as mirror images of each other.

Parameters
Media Primary Source/Number/Location _ Field Analytical , Rationale

Soil Box Houses: Visual Explosives, * Release verification within
One surface (0-6") grab sample description metals zone of anticipated maximum
from directly beneath the con- potential contamination.
veyor leading to each box house
(from each shaker house).

Shaker Houses (Explosives Visual Explosives, Release verification.
Receiving and Box Emptying description metals

Buildings 153, 154, 158, 159):

One composite surface sample

comprised of four subsamples -

one from each berm, around each

shaker house.

Conveyors: Visual Explosives, Release verification.
Two composite surface samples description TRPH, metals,

each comprised of three sub- NO2+NO3

samples. Composite samples

will be targeted at each end (Melt House

and Shaker-House) of each conveyor line

in areas of visually impacted vegetation.

Subsamples will be collected on each side,

and under the conveyor line, where accessible.

5,000-Gallon Fuel Oil Tank: Visual TRPH, metals Release verification.
One composite surface sample description

comprised of four subsamples

collected from the four sides

of the tank (west of Building 155).

TNT-Contaminated Water Tank: Visual Explosives, . Release verification within
One surface grab sample description metals zone of anticipated maximum
collected beneath the potential contamination.
aboveground tank (southeast

end of the Mine Fill, west of

Building 151).
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TABLE 5-5 (Continued)

SWMU #12/14
MINE FILL A
SAMPLING AND ANALYSIS PLAN

Parameters
Media Primary Source/Number/Location , Field Analytical Rationale
Soil Paint Lockers (Buildings 196, Visual VOCs, metals, Release verification.
(continued) 197, 2771): ) description TRPH, PCBs Samples will be targeted
One surface grab sample collected to surface stains if
adjacent to each of three paint present. If no staining
lockers. apparent, samples will be
collected at the opening of
the locker.
Metals Building (Buildings 2714, Visual Explosives, Release verification.
2715): description metals
One composite surface sample
e comprised of two subsamples
v coincident with the two unpaved
. sides of Building 2714.
One surface grab sample collected Visual Explosives, Release verification.
adjacent to concrete pad on west description metals, TRPH, PCBs
side of Building 2714,
One composite surface sample Visual Explosives, Release verification.
comprised of three subsamples description metals
coincident with the three unpaved
sides of Building 2715.
Demil. Operations Building Visual Explosives, Release verification.«£™
(Building 160): ’ description metals @
A maximum of three surface \ o
grab samples targeted at areas of Q .
wastewater overflow or discharge. ﬁx )
\'ﬁ, . ‘
Rail Cars (Storage Tanks): Visual Explosives, Re‘@ése verification within.
One surface grab sample description metals zoné{%\anti%iﬁated maximum -
beneath each of two rail cars potent@;?omamination. '
{west of Building 3110 and south
of Building 155).
Meit Houses (Buildings 152, 157): Visual Explosives, Release verification.
One composite surface sample description metals

comprised of four subsamples -
one from each berm around each
melt house.
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TABLE 5-5 (Continued)

SWMU #12/14
MINE FILL A
SAMPLING AND ANALYSIS PLAN

0Z-¢

' Parameters I

Media Primary Source/Number/Location Eield Analytical Rationale B @
Soil Casing Preparation Building Visual VOCs, metals, Release verification m\‘.‘a
(continued (Building 155): description TRPH, PCBs, targeted at visual impacts.

One surface grab sample collected explosives ¢

at southeast corner of Build-

ing 155 coincident with soil

staining and stains on wall.

Casing Preparation Building (continued):

One surface grab sample collected Visual VOCs, metals, Release verification.

within surface drainage con- description TRPH, PCBs,

fluence between Building 155, : explosives.

Cable Dolly Housing, and

Cable Drive building.

(Building 155E.)

One surface grab sample adjacent Visual VOCs, metals Release verification

to west wall of Building 155, description TRPH, PCBs, targeted at visual

near switch box, coincident with vege- explosives. impact.

tation impact.

Wastewater Treatment Plant Visual Explosives, Release verification.

(Building 3110): description metals

One composite surface sample

comprised of four subsamples from

around settling tanks (concrete

vaults).

Drainageways and Settling Basin Visual Explosives, Release verification.

Overflow/Discharge: description metals

Four surface grab samples from

drainageways collected at SWMU

exit points or drainage conflu-

ence prior to exiting the SWMU to

include: :

Drainageways and Settling Basin

Overflow/Discharge (continued):

a) grab sample within drainageway Visual Explosives, Release verification.

at northern end of Mine Fill, description metals

east of Building 3110.

'
‘
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TABLE 5-5 (Continued)

SWMU #12/14
MINE FILL A
SAMPLING AND ANALYSIS PLAN

1z-¢

Parameters
Media Primary Source/Number/Location Field Analytical Rationale
Soil b) grab sample within drainage Visual Explosives, Release verification.
(continued) confluence midway along the description metals
western side of the Mine Fill.
c) grab sample within drain- | Visual Explosives, Release verification.
ageway at southern end of Mine description metals
Fill, south of Building 151. :
d) grab sample within drainageway Visual Explosives, Release vérification.
in conjunction with deep sump description metals
northeast of Building 156.
Background Soil:
One background surface (0-6") Visual Explosives, Required as representative
soil sample collected from soil description metals, VOCs, background.
boring completed in conjunction TRPH, PCBs
with background monitoring well
installation.
Surface Water Drainageways and Settling Basin Visual Explosives, Release-verification.
Overflow/Discharge: Description metals, COD, Impact “will be: based on
One grab sample from each major alkalinity, TDS, comparison with Water
drainageway collected at exit NO3+NO2 Quality Criteria .
point from SWMU, or at confluence Section 304A of Clean L
prior to exiting the SWMU - Water Act).
coincident with soil (sediment)
sampling locations.
Groundwater Install and sample three pH, specific SVOCs, metals, Hydrogeologic
groundwater monitoring wells, conductance, explosives, TDS, characterization.
one of which will be located temperature. pH, NO2+NO3g, Required as represen\\
to characterize background S04, CN tative background. .
. Y=
groundwater quality. : Soil borlngs/conducted |n LY

conjungtion W|th‘Well "
msta"atlon wil'be con-
tmg\ously sampled and
logged for subsurface
.
chafagterization.
RP/59WPD/AC3 ) . A ¢
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TABLE 5-6 B

SWMU #13/14
. MINE FILL B
SAMPLING AND ANALYSIS PLAN

NOTE: The mine fill is divided into two halves characterized as mirror images of each other. PR W
Parameters ;
Media Primary Source/Number/Location Field Analytical Rationale~=="3
Soil Box Houses (Buildings 2174, Visual Explosives, Release verification within
2175, 2176, 2177). description metals zone of anticipated maximum
One surface (0-6") grab sample potential contamination.

beneath the conveyor (collected
through coarse gravel) leading
from Building 168 to the box house

i2-§

(2174).

One surface grab sample Visual, Explosives, Release verification.
collected directly beneath the description metals

box house (2175).

One surface grab sample Visual Explosives, Release verification.
collected directly beneath the description metals

lower wooden tray (2176).

Box Houses (continued):

One surface grab sample Visual Explosives, Release verification.
collected directly beneath the description metals

box house (2177).

Shaker Houses (Explosives Visual Explosives, Release verification.
Receiving and Box Emptying. description metals

Buildings 167, 168, 172, 173):

One composite surface sample

comprised of four subsamples -

one from each berm, around each

shaker house.

Conveyors: ' Visual Explosives, Release verification.
Four composite surface samples description TRPH, metals,
each comprised of three sub- NO2+NO3

samples. Composite samples will be
targeted at each end (Melt House
and Shaker House; Melt House and
Nitrate Prep. Building) of each

‘'
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Media

Soil
(continued)

Primary Source/Number/Location

conveyor line in areas of visually
impacted vegetation. Subsamples will be
collected on each side, and under the
conveyor line, where accessible.

Paint Lockers (Buildings 193,
194, 195):

One surface grab sample at each
of three paint lockers.

Metals Building (Buildings 2502,
2503).

One composite surface sample
comprised of two subsamples
coincident with the unpaved sides
of each building.

Thermanol Boilers:

One composite surface sample
from each of two areas {north
and south of Building 169),
comprised of five subsamples
coincident with the sides and
bottom of two former boiler
locations.

Valve Box:

One surface (0-6") grab

sample collected from the bottom
of access shaft focated at the
northern end of the mine, near
Building 2790.

Melt Houses (Buildings 166, 171):
One composite surface sample
comprised of four subsamples -
one from each berm around each
melt house.

TABLE 5-6 (Continued)

SWMU #13/14
MINE FILL B

SAMPLING AND ANALYSIS PLAN

Parameters
Field Analytical
Visual VOCs, metals,
description TRPH, PCBs
Visual Explosives,
description metals
Visual PCBs, TRPH
description
Visual TRPH, PCBs,
description VOC, metals
Visual Explosives,
description metals

EPA ID No. IN5 170 023 498
NAVSURFWARCENDIV RA WP
December 1992

Rationale

Release verification.
Samples will be targeted

to surface stains if present.
If no staining present,
samples will be collected at
the opening of the locker.

Release verification.

Release verification and
confirmation of cleanup.

Release verification.
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Media

Sail
(continued)

Primary Source/Number/Location

Casing Preparation Building
(Building 169):

One surface grab sample collected
from directly in front of the dust
collector dropout on the south side
of Building 169.

One surface grab sample collected
beneath area formerly occupied
by a -compressor (south of Build-
ing 169) coincident with stained
soil.

Bag House Filter Type Drop Outs:
One composite surface sample
comprised of three subsamples
from pad perimeter around drop
outs on the north side of
Building 2171.

Utility Pads (Building 169
Generator):

One surface grab sample
coincident with surface staining
adjacent to the generator pad
located north of Building 169.

Nitrate Preparation Buildings
(Buildings 2500, 2501):

One composite surface sample
comprised of four subsamples -
one from each berm around each
nitrate preparation building.

Compressor:

One surface grab sample at
former compressor location
between Buildings 2790 and
2171, coincident with soil staining.

TABLE 5-6 (Continued)

SWMU #13/14
MINE FILL B

SAMPLING AND ANALYSIS PLAN

Parameters

Field

Visual
description

Visual
description

Visual
description

Visual
description

Visual
description

Visual
description

Analytical

VOCs, metals,
TRPH, PCBs,
explosives

VOCs, metals,
TRPH, PCBs,
explosives

Explosives,
metals

Explosives,
metals, TRPH,
PCBs

Explosives,

metals, NO2+NO3

Metals, TRPH,
PCBs

EPA ID No. IN5 170 023 498
NAVSURFWARCENDIV RA WP
Déb@ht{é?:1 992

3 oo

R‘é_!e"_ﬁ;s.__g%{eriﬁcation ‘
&

Release verification targeted
at area of visual impact.

Release verification.

Release verification
coincident with visual
impact.

Release verification.

Release verification targeted
at area of visual impact.
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TABLE 5-6 (Continued)

SWMU #13/14
MINE FILL B
SAMPLING AND ANALYSIS PLAN

6Z-§

. Parameters
Media Primary Source/Number/Location Field Analytical Rationale
Soil Hazardous Waste Storage Locker: Visual Explosives, Release verification.
(continued) One surface grab sample description metals
coincident with the open side of
the locker (south of
Building 2171).
Building 174: Visual Explosives, Release verification targeted
One surface grab sample collected description metals at observable surface
beneath stained gravel adjacent staining.
to paint can and explosive-
containing dumpsters.
One surface grab sample Visual Explosives, Release verification.
coincident with the open side description metals
of a small block building
(contaminated rag storage)
southwest of Building 174. Cew
Cart Shelter/Washout Visual Explosives, Release verification.
(Building 2179): description metals
One composite sample comprised of
four subsamples coincident with
the four sides of Building 2179
(west of Building 169).
Drainageways and Settling Basin Visual Explosives,
Overflow/Discharge: description metals
One surface sample from each
major drainageway collected at
exit point from SWMU or at conflu-
" ence prior to exiting the SWMU.
Includes: % .
a) grab sample within drainageway Visual Explosives, Release venfication.” '
at northern end of Mine Fill, description metals oSy

northeast of Building 2171. R
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TABLE 5-6 (Continued)

SWMU #13/14
MINE FILL B
SAMPLING AND ANALYSIS PLAN

9¢-¢

Parameters -
Media Primary Source/Number/Location Field Analytical Rationale L.
]
Soil b) grab sample within ravine on Visual Explosives, Release verification. &
(continued) - the southwest side of the Mine description metals
Fill at drainage confluence
discharge through 48-inch
corrugated metal pipe.
Drainageways and Settling Basin Overflow/
Discharge (continued): .
c) grab sample within drain- Visual Explosives, Release verification.
.ageway at southern end of Mine description metals
Fill, south of Building 174.
d) composite sample comprised Visual Explosives, Release verification.
of five subsamples coincident description metals
with drainage discharge points
on the east-southeast side
of the Mine Fill.
Background Soil:
One background surface (0-6") Visual Explosives, Required as representative
soil sample collected from description metals, TRPH, background.
soil boring completed in conjunction PCBs, NO2+NOg
with background monitoring well
installation.
Surface Water Drainageways and Settling Basin Visual Explosives, Release verification. |mpact
Overflow/Discharge: description metals, COD, will be based on comparison
One grab sample from each major alkalinity, TDS, with Water Quality Criteria
drainageway collected at exit TDS, NO3+NO2 (Section 304A of Clean Water
point from SWMU, or at conflu- Act). '

ence prior to exiting the SWMU -
coincident with soil (sediment)
sampling locations.
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TABLE 5-6 (Continued)

SWMU #13/14
MINE FILL B
SAMPLING AND ANALYSIS PLAN

Parameters
Media Primary Source/Number/Location Field Analytical Rationale
Groundwater Install and sample three ground- pH, specific SVOCs, metals, Hydrogeologic
water monitoring wells, one of conductance, explosives, TDS, characterization.
which will be located to temperature. pH, NO2+NO3, | Required as represen-
characterize background ground- S804, CN tative background.
water quality. Soil borings conducted in

conjunction with well
installation will be con-
tinuo<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>