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Dear Mr, Ramanauskas:

Crane Division, Naval Surface Warfare Center submits the
revised Interim Measures Work Plan (IMWP) for Sclid Waste
Management Unit (SWMU)} 13, Mine Fill B. The IMWP was revised to
include the Building 171 sump investigation results and
incorporates the resulting volume and excavation changes. As
such, the IMWP is presented for your review and approval as a
Draft Final in enclosure {1l). The permit required Certification
Statement is provided as enclosure (2).

If you require any further information, my point of contact
is Mr. Thomas J. Brent, Code PRCR4-TB, at 812-854-6160,
email thomas.brent@navy.mil.

Sincerely,

J. M, HUNSICKER

Environmental Protection Mgr
By direction of the Commanding Officer

Enclosures: 1. Draft Final SWMU 13 IMWP
2. Certification Statement

Copy to:

ADMINISTRATIVE RECORD

NAVFAC MW (Howard Hickey} (w/o encl)
IDEM (Doug Griffin)

TTNUS (Ralph Basinski) (w/o encl)
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I certify under penalty of law that this document and all
attachments were prepared under my direction or supervision in
accordance with a system designed to assure that qualified
personnel properly gather and evaluate the information submitted.
Based on my ingquiry of the person or persons who manage the
system, or those persons directly responsible for gathering the
information, the information submitted is, to the best of my
knowledge and belief, true, accurate, and complete. I am aware
that there are significant penalties for submitting false
information, including the possibility of fine and imprisonment
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1.0 INTRODUCTION

1.1 PURPOSE AND SCOPE

The purpose of this document is to present the Interim Measures Work Plan (IMWP) for the Mine Fill B
(MFB), which has been designated Solid Waste Management Unit (SWMU} 13, at Naval Surface Warfare
Center (NSWC) Crane located in Crane, Indiana. The IMWP provides requirements for the excavation
and off-site disposal of polychlorinated biphenyl (PCB) contaminated soils and sediment located in the
vicinity of Buildings 166 and 171 and within the drainage channels that receive surface water runoff from
these areas. The IMWP was prepared for the United States Navy, Naval Facilities Engineering
Command, Engineering Field Division South by Tetra Tech NUS, Inc. {TtNUS} under Contract Task Order
(CTO) 0020 of the Comprehensive Long-Term Environmental Action Navy (CLEAN) IV Contract Number
NG2467-04-D-0055.

This work is being performed under the Navy's Installation Restoration (IR) Program. The following are the

four distinct phases of work conducted for IR sites:

s Phase 1 is the Preliminary Assessment [formerly known as the Initial Assessment Study (IAS)]
+ Phase 2 is the Resource Conservation and Recovery Act (RCRA) Facility Assessment (RFA)
+ Fhase 3 is the RCRA Facility Investigation (RFI}/Corrective Measures Proposal

» Phase 4 is the Corrective Measures Implementation

This IMWP has been prepared under Phase 4 of the IR Program as part of an interim measure. The
IMWP defines activities associated with corrective measures conducted to address PCB-contaminated
soil and sediment in the vicinity of Buildings 166 and 171 and PCB-contaminated sediments in

downgradient culverts and drainage channels.

1.2 FACILITY DESCRIPTION

NSWC Crane is located in the southern portion of Indiana, approximately 75 miles southwest of
Indianapolis and 71 miles northwest of Louisville, Kentucky, immediately east of Crane Village and Burns
City (Figure 1-1). NSWC Crane encompasses 62,463 acres (approximately 98 square miles), most of
which are located in the northern portion of Martin County. Smaller portions of NSWC Crane are located
in Greene, Daviess, and Lawrence Counties. NSWC Crane is located in a rural, sparsely populated area.

Most of NSWC Crane is forested, and the surrounding area is wooded or farmed land. NSWC Crane

030707/P 11 CTo 20
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provides material, technical, and logistical support to the Navy for equipment, shipboard weapons
systems, and nonexpendable ordnance items. In addition, NSWC Crane supports the Crane Army
Ammunition Activity with production, renovation, storage, shipment, demilitarization, and disposal of

conventional ammunition.

1.3 REGULATORY SUMMARY
1.3.1 NSWC Crane

Following promulgation of the RCRA hazardous waste regulatory program, NSWC Crane filed notification
and application to operate as a RCRA hazardous waste treatment, storage, or disposal facility in
October 1980. Interim status was granted subject to operating requirements and applicable technical
standards found in Title 40 of the Code of Federa! Regulations (CFRY), Part 265.

Corrective action programs established as part of the 1984 RCRA Hazardous and Solid Waste
Amendments (HSWA) required NSWC Crane to address past releases of hazardous waste or hazardous
constituents at SWMUs. Accordingly, NSWC Crane submitted a Hazardous Waste Management Report,
and an RFA was conducted to characterize the potential for releases of hazardous waste or constituents
from approximately 100 SWMUSs identified during the RFI (TtNUS, 2005).

On December 23, 1989, United States Environmental Protection Agency (USEPA) issued the federal
portion of the final RCRA Part B Permit for NSWC Crane to the Navy. USEPA renewed the permit
in 1995. The Indiana Department of Environmental Management (IDEM) now has responsibility for the
Federal Corrective Action Permit. IDEM renewed the Corrective Action Permit on October 18, 2001.
However, certain ongoing corrective actions, including corrective actions at SWMU 13, will continue under
the USEPA/IDEM Work Sharing Agreement for Corrective Action Activities at NSWC Crane.

1.3.2 SWMU 13 - Mine Fill B

SWMU 13 is located in the ceniral portion of NSWC Crane as shown on Figure 1-1, Figure 1-2 is an
aerial photograph of SWMU 13 and Figure 1-3 is a map showing the facility locations at MFB. MFB has
been in use since 1941 when NSWC Crane was commissioned, and explosive ordnance was produced at
MFB from 1941 until 1973. Since 1973, the facilities at MFB have been used to renovate ordnance and
equipment. This IMWP focuses on the PCB-contaminated soils and sediments in the vicinity of Buildings
166 and 171. The therminol boilers located near Buildings 166 and 171 were used to heat oil-containing
PCBs. The heated oil was then transpérted te Buildings 166 and 171 (i.e., the mett buildings), where the

oil was used as a heat-transfer medium in the melting of explosive mixtures (Halliburion NUS, 1992).

030707/P 1-2 CTO 20
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Building 169, located between Buildings 166 and 171, housed inert operations (Halliburton NUS, 1992).
The therminol boilers operations were not associated with activities in Building 169 (i.e., no PCB

containing materials were associated with activities conducted at Building 169).

The major source of PCB contamination at MFB resulted from the therminol boilers activities associated
with Buildings 166 and 171 where oils containing PCBs leaked. The therminol boilers, associated
equipment, and piping were removed in the mid- to late-1980s and disposed off-site in accordance with

Toxic Substances Control Act (TSCA) regulations.

MFB was remediated in 1999, 2000, and 2001 as part of a bioremediation program that included
sampling, excavation, on-site treatment through bioremediation {composting) of explosives-contaminated
soil, and backfiling of the compost at MFB. The types of analytes measured before and after the
remediation included volatile organic compounds (VOCs), explosives, metals, and PCBs (Aroclor 1242,
1254, and 1260).

14 REPORT ORGANIZATION

The following highlights the information contained in the remainder of this document:

s Section 2.0 summarizes site characteristics including site description, summary of environmentai
investigations conducted at SWMU 13, and nature and extent of contamination.

e Section 3.0 presents the IMWP.

+ Section 4.0 presents the erosion and sediment controls,

* Section 5.0 presents the verification sampling and analysis plan.

Q30707/P 1-3 CTO 20
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2.0 SITE SUMMARY

21 SITE SUMMARY

This section describes the physical and geophysical conditions of areas to be addressed in the SWMU 13
IMWP. These descriptions were excerpted from the SWMU 13 RFI Report (TINUS, 2005).

211 Physiography and Topodgraphy

MFE is located in the Crawford Upland area of the NSWC facility. MFB lies on top of a ridge that was
flattened to some extent in the 1940s prior to the construction of buildings, roads, and associated parking
and staging areas. Figure 2-1 shows the current topography of the MFB area. The areas in between
buildings and roads are grass covered. The active operations of MFB lie within an elongated trapezoid
with a long axis that runs northeast-southwest. At the fenceline on the narthwestern side of MFB, the
ridge top ends and the land surface slopes steeply down to an unnamed tributary of Boggs Creek. On
the southwestern side of the main road (Highway 45), the other side of the ridge drops steeply in
elevation to the southeast. Both sides of the ridge beyond the fenceline and the main road are heavily

forested, except along numerous rights-of-way that contain power lines. pipelines, and other ulilities.
Elevations at MFB range from a low of approximately 550 feet above mean sea level (amsi} along the
unnamed tributary of Boggs Creek up to approximately 720 feet amsl along the main roadway on the

northeastern side of MFB. Thus, there is a total relief in the area of approximately 170 feet.

21.2 Surface Water Hydroloqy

The topography at MFB consists of a ridge that runs along Highway 45 in a northeast-southwest
orientation with gradual slopes to the northwest across MFB. This crest of the ridge forms the MFB
surface water divide. The sides of the ridge consist of steeper slopes to the northwest and southeast that
lead down to the adjacent stream valleys. Several man-made ditch systems located throughout MFB

convey surface water runoff away from the buildings toward the sides of the ridge.

Surface drainage at MFB is routed through storm sewers and drainage channels located throughout the
relatively flat portion of the ridgetop. The drainage channels lead to larger drainageways and guilies that
flow down both sides of the ridge in northwest and southeast directions. Drainage from the northwestern
side of the rail line flows to the northwest, down the side of the ridge, and into the unnamed tributary of
Boggs Creek.

036707/P 21 CTC 20
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Because the rail line essentially lies along the crest of the ridge, a large majority of the surface drainage
from MFB flows ncrthwest toward the northwest fenceline and down the side of the ridge via the gullies

described above into the unnarned tributary of Boggs Creek.

Drainage gullies leading away from the southeastern side of the rail line flow southeast, down the side of
the ridge, and eventually join to form two unnamed tributaries of Turkey Creek, which lies approximately
5,000 feet (1 mile) southeast of MFB. A small area in the southwestern corner of MFB drains southwest

and eventually flows directly into Boggs Creek about 4,000 feet southwest of MFB.

During initial RFI sampling events, surface water sampling stations and staff gauges located on the
southeastern side of the ridge were either dry or the flow rates were small [less than 10 gallons per
minute {gpm)]. On the west side of MFB along the fenceline, surface water flow ranged from O gpm to
moderate (10 to 50 gpm) in the drainageways. Thus, more surface waler drains from the northwestern
side of MFB compared to the southeastern side. At the base of the ridge on the northeastern side of the
SWMU, flow rates in the guilies were generally between 10 and 100 gpm during or immediately after a
storm event. The streambed of the unnamed tributary of Boggs Creek located northwest of MFB was
oftent dry. There were about 15 to 25 gpm of fiow visible in the streambed in late October 2003. The flow
rates observed in the stream channel in tate October and mid-November 2004 were much greater, about
160 to 700 gpm. Because of the steep terrain and generally impermeable nature of the shallow bedrock,
the flow rates in gullies and the receiving stream {end to be very flashy (i.e,, flow rates can quickly rise

and decline during and immediately following storm events).

213 Geology

Bedrock underlying NSWC Crane consists of sedimentary rocks from the Lower Pennsylvanian-age
Mansfield Formation of the Raccoon Creek Group and the underlying Upper Mississippian-age
Stephensport and West Baden Groups. The Pennsylvanian-age sandstones, siltstone, shales, coal beds,
and thin limestone units of the Mansfield Formation can reach thicknesses of 250 to 300 feet at NSWC
Crane in the central and western portions of the facility. Below the Pennsylvanian rock lie Mississippian-
age limestone and sandstone formations of the Stephensport Group, including the Glen Dean, Golconda,

and Beech Creek Limeslones, and the Big Clifty Sandslone.
The elevation of the erosional unconformity separating the Pennsylvanian and Mississippian rocks is

estimated to be between 500 to 550 feet amsl near SWMU 13 {Barnhill, 1893}, or approximately 168 to

218 feet below the top of the ridge. This places the base of the Pennsylvanian rock below the elevation

03p707/P 2-2 CTO 20
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of the tributary stream on the northwestern side of SWMU 13. Monitoring well 13MWT50, located along
the base of the ridge on the northwestern side of MFB, has penelrated lo the lowest elevation at MFB
(bottom elevation of 532.77 feet amsl). This boring encountered gray shale and gray shaley siltstone in
the lower part of the borehole, which is assumed to be Pennsylvanian in age. Boreholes did not
penetrate any limestone formations (e.g., Glen Dean, Golconda, or Beech Creek limestones) or
sandstone units that might be Mississippian in age, so it is inferred that the Mississippian unconformity
and Mississippian age rock formations lie below 532 feet amsi at MFB. Therefore, all of the bedrock that
lies above stream level consists of Pennsylvanian rock and is at least 186 feet thick from the top of the

ridge.

Pennsylvanian bedrock was encountered beneath natural unconsolidated materials and fill, and consisted
of discontinuous layers of siltstones, sandstones, shales, and coal seams. Most fractures found in the
bedrock were horizontal bedding plane fractures. The top of the ridge is capped with sandstone and
siltstone that is weathered and stained brown because of iron oxidation. These rock units extend from
the nidgetop down to about 630 to 835 feet amsl. When grouped together, the ridge-capping sandstone

and siltstone units form what is termed the Upper Pennsylvanian waler-bearing zone (Pugz}.

A veneer of natural soil and fill materials blankets the top and the sideslopes of the MFB ridge. In some
cases, the fill extends to the bedrock surface. The fill material includes cinders, gravel, sand, and
sandstone fragments. Natural unconsolidated materials, residual soils of the Raccoon Creek Group,
underlie the fill and exist at the ground surface wherever fill is not present. The residuai soils on the
ridgetop and sideslopes consist predominantly of fine materials, including varying amounts of clay, silt,
and sand. In the valley boltom on the western side of SWMU 13, 8 to 15 feet of unconsolidated
overburden materials, assumed to be a mixture of residual soil, colluvium, and stream alluvium, were
encountered. These materials were a mixture of clayey sand, clayey sandy silt, gravel, and rock
fragments.

214 Hydregeology

The maximum thickness of overburden encountered on the ridgetop at MFB was 17.5 feet. Elsewhere,
the overburden was generally 10 feet thick or less. While drilling through the overburden on top of the
ridge, no saturated conditions or flowing water was observed. Therefore, it is concluded that very littie if
any groundwater is stored at the interface between bedrock and overburden. Surface water located in
drainage gullies is not hydraulically connected to the bedrock groundwater. The surface water, where it

exists, is believed to be perched on top of the clayey residual soits overlying the bedrock surface. In
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general, the ridgetop sandstone aquifer is recharged by downward infiltration through the residual soil,

and recharge occurs more readily where the soil is thin or disturbed and supplanted with fill material.

PCBs are relatively insoluble and tend to remain attached to soil particles close to where they were
spilled. Therefore, they are not typically found in groundwater underlying PCB-contaminated sites. As a
result, PCBs are considered to be immobile in groundwater systems and thus were not analyzed in
groundwater samples taken at SWMU 13.

2.2 PREVIOUS INVESTIGATIONS

The major sources of contamination at MFB were the washdown of explosive formulations from building
roofs onto the ground surface and exhausts vented from ventilation systems. Also, the therminol boilers
iocated in the vicinity of Buildings 166 and 171 leaked cifs containing PCBs. The boilers and surrounding
contaminated soil were removed in 1989, but subsequent soil samples collected near the former locations

of the boilers indicated that PCB concentrations greater than 10 mg/kg were present in residual soils.

Surface Water Sampling (1972, 1978, and 1979) - Selected surface water samples were collected in
drains and drainage channels in 1972, 1978, and 1979 by the Department of the Army (Halliburton NUS,
1992). Sampies were collected adjacent to and in the vicinity of the SWMU 13 buildings. TNT,
cyclotrimethylenetrinitramine (RDX)}, and cyclotetramethylenetetranitramine (HMX) were detected in most
samples, and concentrations in the samples collected nearer the buildings were greater than the

concentrations found further away from the buildings.

Initial Assessment Survey {1985) - As part of the Initial Assessment Survey (IAS) for MFB, eight soil
samples were collected around Buildings 167 and 172 at a depth of 20 inches in 1985 and analyzed for
explosives {Halliburton NUS, 1992). Concentrations of TNT ranged from 4.8 to 2410 mglkq,
concentrations of HMX ranged from 10.8 to 2,020 mg/kg, and concentrations of RDX ranged from 20.6 to
24,100 mg/kg. The data indicated that the area around Building 172 was much more contaminated than
the area around Building 167.

Interim Measures {1999 - 2002) - MFB was remediated between June 1999 to January 2002 as part of
the bicremediation program that included sampling, excavation, on-site treatment through bioremediation
{composting) of explosives-contaminated soil, and backfilling of the compost at MFB. The types of
analytes measured before and after the remediation included VOCs, expiosives, metals, and PCBs
{Aroclor 1242, 12584, and 1260).
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RCRA Facility Investigation (2003, 2004, and 2006) - Based upon the results of the IAS and the IM
remediation, TtNUS conducted a RFI for SWMU 13. The IAS documented that residual PCB
contamination remained in the sail near Buildings 166 and 171 where the therminol boilers were operated
{Halliburton NUS, 1992). It is believed that oils containing PCBs were heated in the therminol beilers and
then transported to the melt buildings where the oil was used as a heat-transfer medium in the meiting of
explosive mixtures. In 1992, PCB contamination was detected near Buildings 166 and 171 (Halliburton
NUS, 1992). Some socils containing PCBs were removed during IM remediation of explosives-
contaminated soil at MFB, but PCBs were not the focus of the bioremediation (composting) of explosives-

contaminated soil that occurred between 1999 and 2002.

Drainage Trench Investigation (2008) - During the RF| a sediment sample was collected from the sump
located northwest of Building 171.  This sample {13SD57) contained a 36 mg/kg of Total PCBs
{Figure 2-2). Due to this sampie resuit a field investigation to determine the origin of the sediment within
the sump was conducted. During the field investigation sediment was discovered in the Building 171
trench drains that convey flow lo the sump where sample 13SD57 was colflected. These factors
warranted the collection of samples from the Building 171 drainage trenches. Therefore, the May 2008
Drainage Trench Investigation was conducted to determine the need to remediate the drainage
trenches/piping that conveys stormwater flow to the sump northwest of Building 171.  The investigation
included the collection of eight sediment samples, two soil samples, and associated quaiity assurance
quality control samples. These samples were analyzed for PCBs and explosives. The results of this
effort are included in this report. Table 2-1 summarizes the May 2008 sampling program, Table 2-2
presents the positive detections, Appendix A presenls the sample log sheets, analytical resuits, and data
validation letters for the sampling event, and Figure 2-4 identifies the locations and positive results for the
2008 sampling event. As indicated on Figure 2-4, PCB contamination is present within the drainage

structures that convey storm water flow to the sump located northwest of Building 171.

23 EXTENT OF CONTAMINATION

The explosives contaminated soils bioremediation 1M removed incidental and limited PCB contamination
in the soil at SWMU 13. Verification samples collected following the IM identified isolated areas where
PCB contamination remained in the subsurface soil. In addition, the soil and sediment sampling events
associated with the RF1 and Drainage Trench Investigation, conducted within the drainage channel
network surrounding SWMU 13, verified PCB contamination within the surface soil and within several

drainage channels and trench drains.
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For SWMU 13, a cleanup goal of 1 mg/kg for the protection of ecclogical receplors has been established
for the surface soil {ground surface to 2 feet bgs) and sediments regardiess of depth. Although this
cleanup goal wiil not remove ali of the SWMU 13 PCB contamination present in the soii and sediment, it
eliminates the unacceptable human heaith risk and reduces ecological risk such that average
concentrations wiill meet ecological requirements. This PCB cleanup goal has been used and found
acceptable by IDEM for similar cleanup operations at a nearby General Motors site and at cleanup
projects in the Lower Fox River, Winois, and Green Bay, Wisconsin. This PCB cleanup goal also
represents the TSCA High Occupancy Standard (1 mg/kg).

The TSCA Low Cccupancy Standard (25 mag/kg) will be used for subsurface soils (2 feet bgs and

deeper). The exient of soil and sediment contamination that requires removal under this 1M is identified in
Figures 2-2, 2-3, and 2-4.

030707/P 2-6 CTO 20



TABLE 2-1

SUMMARY OF MAY 2008 INVESTIGATION SAMPLING

SWMU 13
NSWC CRANE

CRANE, INDIANA

Sample Location | Sample Number | Date Sampled DeP(:: tl)r;tse)rval Explosi!\\r: zllytep CBs

135D69 13SD069Y 5/29/2008 NA X X
13SD70 1350070 5/25/2008 NA X X
1385071 1380071 5/29/2008 NA X X
13SD72 13SD072 5/29/2008 NA X X
138D73 1380073 5/29/2008 NA X X
135D74 1350074 5/29/2008 NA X X
135D75 135D075 5/29/2008 NA X X
13SD76 135D076 5/29/2008 NA X X
13SB108 13581080304 5/29/2008 3-4 X X

13581080506 5/29/2008 5-6 X X

NA - Sediment samples collected from the surface of the concrete trench dains
ft bgs - Feet below ground surface
PCBs - Polycherinated biphenyls

X - Indicates Parameters were analyz<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>