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EXECUTIVE SUMMARY

This report documents the Resource Conservation and Recovery Act (RCRA) Facility Investigation (RF)
for Solid Waste Management Unit (SWMU) 16, Cast High Explosives Fil’lB146 Incinerator, located at the
Naval Surface Warfare Center (NSWC), Crane, Indiana. Tetra Tech NUS, Inc. (TtNUS) prepared this
report for the Department of the Navy (Navy) Naval Facilities Engineering Field Division South
(NAVFACEFD South) under Contract Task Order (CTO) 0343, Comprehensive Long-Term Environmental
Action Navy (CLEAN]) Illl, Contract Number N62467-94-D-0888.

PURPOSE OF RFlI REPORT

The report summarizes RFI fieldwork {Rounds 1, 2, and 3) conducted from February 2003 through
January 2004, describes the nature and extent of contamination, presents a conceptual site model {CSM)
of contamination transport and attenuation, and the results of baseline human health and ecological risk
assessments., Recommendations for future actions are provided. The initial SWMU 16 RFI fieldwork
{Round 1} was conducted in accordance with the Approved Quality Assurance Project Plan (QAPP) for
Mine Fill A (SWMU 12), Mine Fill B (SWMU 13}, Cast High Explosives Fill/B146 Incinerator (SWMU 16),
and Pyrotechnic Test Area (SWMU 19) RFI (TINUS, 2003a).

SWMU 16 Round 1 fieldwork was conducted from February through May 2003. The results of the
Round 1 sampling indicated that further sampling would be required to delineate contamination; therefore,
an addendum to the approved QAPP (TtNUS, 2003a) was developed to conduct a second round of
sampling at SWMU 16 (QAPP Addendum No. 1) {TtNUS, 2003b).

The second round of SWMU 16 RFI fieldwork was conducted from October 2003 through January 2004
(Round 2}. The results of the Round 2 sampling indicated that still further sampling would be required to
delineate contamination. As a result, a second addendum to the QAPP [QAPP Addendum Nao. 2,
(TINUS, 2004)] was developed to conduct a third round of sampling, which was completed in the period
July through November 2004. '

Rounds 1, 2, and 3 RFI fieldwork and the development of the baseline human health and ecological risk
assessments were conducted in accordance with the approved QAPP (TtNUS, 2003a) and the approved
QAPP Addenda Nos. 1 and 2 (TtNUS, 2003b and 2004).
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SWMU 16 DESCRIPTION

SWMU 18, which is approximately 16 acres in size, is located in the north-central portion of NSWC Crane
within the Boggs and Turkey Creek Drainage Basin, which is one of the five drainage basins that carry
surface water off the installation and eventually drain into the East Fork of the White River and then to the
Wabash River to the southwest.

Most of SWMU 16 is covered with buildings and gravel parking lots, and most grassy areas are located
southeast of Building 146. Building 146, which has an area of approximately two-thirds acre, was an
explosives fill and pressure washout facility and included three oil-fired, rotary kiln incinerators with fuel
storage tanks. SMWU 16 is intermittently active and is used for renovation and rework and breakdown of
munitions and is sometimes used for ammunition demilitarization cperations. Although current operations
are known, it is likely that unknown operations once occurred at this site because of its age. Prior to
1978, outfalls from sumps located north, east, and west of Building 146 discharged to swales that
ultimately transported explosives to Boggs Creek via Turkey Creek. These sumps are now welded shut.

The Cast High Explosives Fill/B146 Incinerator consisted of the existing Building 146, an explosive fill and
pressure washout facility, and the former oil-fired, rotary kiln incinerators system, which included three
incinerators and fuel oil storage tanks. During incinerator operation, incinerator ash and slag residue
were stored in waste piles adjacent to the incinerator. The incinerators were closed in the early 1990s,

and the waste ash piles were removed along with some obviously contaminated soil.

Site operations also included cast loading [melt pouring of 2.4 86-trinitrotoluene (TNT),
hexahydro-1,3,5-trinitro-1,3,5-triazine (RDX}, and high blast explosive (HBX)] explosives into projectiles,
demilitarization and incineration of ammunitions (small caliber ammunition, shotgun shells, fuses,
delonators, boosters, tracers, flare candles, and smoke flares), and high-pressure washout. Steamout of
Army ammunition and rockets containing TNT and Composition B was reportedly conducted between
1954 and 1956 (Halliburton NUS, 1992).

In 1995, a voluntary interim measure (VIM} was conducted at SWMU 16. The objectives of the interim
measure were to sample, remove, and dispose of sludge contaminated with lead and trichloroethylene
(TCE) from the east and west sumps, respectively; remove three aboveground storage tanks and
associated fuel oil-contaminated soils; clean the sumps; excavate and remove the slag/ash piles; sample
the remaining soils; backfill the excavations; and restore the site. During the 1995 interim measure, it

was discovered that high levels of TCE were entering the east and west sumps through the inlet piping.
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From 1996 to 1998, additional VIMs were conducted at SWMU 16. The objective of the 1996 to 1998
interim measures were to sample and treat the water that had drained into the east and west sumps
because this water had elevated levels of TCE; conduct additional soil sampling; repair broken sewer
lines; reroute Building 146 roof drains away from the sumps; grout Building 146 floor drains; install sump
pumps and new piping from the sumps to the sanitary sewers; and dispose of polychlorinated biphenyl
{PCB)-contaminated scil. PCB contamination was discovered during rerouting of some drain lines when
trenches were dug through the asphalt cover. The soil/asphalt mixture sample results showed low

concentrations of PCBs.

PHASE Il RFI PROGRAM

The most recert investigation (conducted in 2003 and 2004), which is the subject of this report, was a
Phase Ill RFL. RFI fieldwork was conducted from February through May 2003 (Round 1), October 2003
through January 2004 (Round 2), and July through Novermber 2004 (Round 3). The environmental media
sampled included groundwater, surface and subsurface soil, surface water, seeps, and sediment. The

objectives of this investigation were to:

« Establish the nature and extent of contamination.

» Develop information necessary to evaluate human health risks through a baseline risk assessment.

» Develop information necessary to estimate risks to the environment through a screening level
ecological risk assessment (SERA).

FIELD AND ANALYTICAL PROGRAM

During Round 1, the analytical program included explosives, herbicides, metals, volatile organic
compounds (VOCs), semivolatile organic compounds {SVOCs), and polycyclic aromatic hydrocarbons
{PAHs). The surface water samples were analyzed for various combinations of energetic compounds,
total and dissolved metals, miscellaneous parameters, VOCs, water quality parameters (e.g., temperature
and pH), and miscellaneous inorganic parameters. After Round 1 sampling, the analyte Jist was limited to
metals and VOCs because, for chemicais in other analytical fractions, few detections were observed.
The subsequent sampling rounds (Rounds 2 and 3} were designed to delineate the extent of VOCs
underlying Building 146 and along the drain line 1o the sump and the extent of metals contamination in

soil and in the area where the ash piles existed.
Six new monitoring wells were installed and sampled as part of the Round 1 fieldwork., Results from

Round 1 groundwater sampling indicated that additional monitoring wells were required to fully delineate

groundwater contamination; therefore, Round 2 included the addition of 12 new monitoring wells. Upon
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completion of the Round 2 sampling, it was concluded that further delineation of groundwater
contamination was required; therefore, three new monitoring wells were installed and sampled as part of
the Round 3 fieldwork.

During each of the RFl Rounds 1 through 3, samples were collected from various wells, primarily to
determine the extent of VOC and explosives contamination. Depending on the sampling round,
groundwater samples were analyzed for various combinations of energetic compounds, herbicides, total
and dissolved metals, miscellaneous inorganic parameters, SVOCs, VOCs, and water quality parameters.
The analyte list was shortened over time to reflect what were believed to be the true site-related

contaminants.

CONCEPTUAL SITE MODEL

Past operations at SWMU 16 have resulted in the release of explosives residue {(primarily RDX and HMX)
and chlorinated VOCs to surface and subsurface soiis surrounding Building 146 and the three sumps
located north, east, and west of Building 146. Current releases of contaminanis are limited or nonexistent
at SWMU 16, because operations have changed and/or control measures have been instituted to

eliminate releases.

The upper zone of groundwater has been contaminated with explosives (primarily RDX, and to a lesser
extent HMX and TNT degradation products) and chlorinated VOCs [primarily TCE and
1,1,2-trichloroethane (1,1,2-TCA)}, and their degradation products). Nearly all of the groundwater in the
uppermost bedrock is flowing laterally toward the upper slopes of the ridge. Some of this groundwater
seeps into the gullies on the side of the ridge, and some of the contaminated groundwater may be taken
up by trees and other vegetation and transpired. Thus, natural phytoremediation may be playing a part in
controlling and reducing the rate of contaminants reaching the base of the ridge and entering the tributary
stream. Chlorinated solvents (TCE) in groundwater are degrading as evidenced by the presence of
degradation products. Some of the explosives contaminants {mainly RDX and HMX), TCE, and
cis-1,2-dicchlorothene (cis-1,2-DCE) are reaching the gullies on the northwestern side of the site, which is
a tributary of Turkey Creek. Low to moderate concentrations of RDX, HMX, and TCE have reached the
middle aquifer groundwater monitoring wells. The siltstone and shale layers bstween the upper and
middle water-bearing zones are a partially effective aquitard and prevent much of the shallow
groundwater and contaminants from reaching the intermediate groundwater system in the ridge. No
explosive compounds and minor concentrations of VOCs have been detected in the lower Pennsylvanian

water-beating zone and the valley bottom wells. The siltstone and shale layers between the middle and
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lower walter-bearing zones are an effective aquitard and prevent shallow groundwater and contaminants

from reaching the deeper groundwater system beneath the ridge.

Contaminants continue to leach from surface and near-surface soils and migrate downhiil in steep gullies
on the northwestern and southeastern sides of the ridge. Low to moderate concentrations of explosives
and VOCs were detected primarily in the gullies leading down the northwestern side of the ridge. Turkey
Creek is the recipient of all waters (surface or subsurface) that flow away from SWMU 16 and the ridge
containing SWMU 16. Metals and HMX contained in runoff water fram SWMU 16 are causing minor
impacts to Turkey Creek.

HUMAN HEALTH RISK ASSESSMENT

The human receptors evaluated for SWMU 16 were the construction worker, maintenance worker,
occupational worker, adolescent trespasser, adult recreational user, and future adull and child residents.
Human exposure pathways evaluated for SWMU 16 were surface soil, subsurface soil, groundwater,
surface water, and sediment. The human health risk assessment was developed in accordance with the
protocol described in the approved QAPP (TtNUS, 2003a).

ECOLOGICAL RISK

A screening ecological risk assessment (SERA) was performed for SWMU 16. The SERA was conducted
in accordance with the protocol discussed in the original QAPP with modifications made to reflect
discussion with the United States Environmental Protection Agency (U.S. EPA} (September 2004)
regarding comments on other ecological risk assessments for NSWC Crane SWMUs. The ecological

receptors evaluated in the screening assessment included:

« Those directly exposed to chemicals in surface water, sediment, and surface soil (i.e., plants,

invertebrates in soil and sediment, and aquatic organisms).

¢ Those indirectly exposed to chemicals via the food chain (i.e., through the ingestion of plants and
invertebrates).

The list of chemicals initially selected as ecological chemicals of potential concern (COPCs) were further
evaluated in Step 3a, the first step of the baseline environmental risk assessment (BERA). After a review
of alternate toxicity information (based on soil invertebrates and plants) for the initial COPCs was
conducted, maximum and average concentrations were compared to the alternate toxicity information, as

appropriate.
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CONCLUSIONS

The soils, groundwater, surface water, and sediment data collected during the RFI were adequate to
support the development of baseline human health and screening level ecological risk assessments for
SWMU 16. Upon evaluation of the data obtained during this investigation, the operational history, and the
development of the baseline human health and screening level ecological risk assessments for SWMU

16, the following conclusions were reached:

Human Health Risk Assessment

s For surface soil, subsurface soil, sediment, and surface water, the SWMU 16 incremental lifetime
cancer risks (ILCRs) for all human receptor exposure pathways were estimated to be within, or less
than, the range of 10°® to 10™ established by the U.S. EPA as acceptable; therefore, the human
health risk for surface soil, subsurface soil, sediment, and surface water is acceptable for all human

receptor exposure pathways.
» For groundwater:

- For the currentfuture occupational worker, the ILCRs from ingestion of groundwater were
estimated to exceed the range of 10° to 10™ established by the U.S. EPA for TCE and vinyl

chloride; therefore, the risk is unacceptable for the current/future occupational worker.

- For the future child recreational user, the ILCRs from ingestion of groundwater were estimated to
exceed the range of 10° to 10™ established by the U.S. EPA for TCE; therefore, the risk is
unacceptable for the future child recreational user.

- For the future lifelong recreational user, the ILCRs from ingestion of groundwater were estimated
to exceed the range of 10° to 10™ established by the U.S. EPA for TCE; therefore, the risk is

unacceptabie for the future lifelong recreational user.

- For the future child resident receptor and potable use of groundwater, the ILCRs were estimated
to exceed the range of 10° to 10 established by the U.S. EPA and/or the His were estimated to
exceeded unity (1.0) for carbon tetrachloride, tetrachloroethene, TCE, vinyl chloride, iron,
vanadium, 2-amino-4,6-dinitrotoluene, and 4-amino-2,6-dinitrotoluene; therefore, the risk is

unacceptable for the future child resident.
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- Based on the results of the human health risk assessment, cis-1,2-DCE, carbon tetrachloride,
tetrachloroethene, TCE, vinyl chloride, iron, vanadium, 2-amino-4,6-dinitrotoluene, and 4-amino-
2,8-dinitroto|uenerin groundwater wili be retained for further evaluation during a Corrective
Measures Study (CMS).

Ecological Risk Assessment

» For plants and invertebrates, ecological risk was determined to be unacceptable for direct contact by
terrestrial vegetation and ingestion of surface soil and food by scil invertebrates from exposure to

antimony, copper, lead, and zinc.

+ Additionally, for mammals and birds, ecological risk was determined to be unacceptable for incidental

surface soil ingestion and ingestion of food by insectivorous birds from exposure to lead and zinc.

+« Based on the resulis of the SERA, antimony, copper, lead, and zinc in surface soil are retained for

further evaluation during a CMS.
Table ES-1 contains a summary of SWMU 16 receptor-specific human risks and hazards, ecological

risks, critical pathways and chemicals of concern (COCs), and, where necessary, recommendations for
further actions.
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TABLE ES-1

SUMMARY OF RECEPTOR-SPECIFIC HUMAN RISKS, HAZARDS, ECOLOGICAL RISKS, AND RECOMMENDATIONS

SWMU 16 (CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA
PAGE 10OF 3
Recept Envi ! c e enic | overal Lead Overall Riek Critical Pathways &
o ece .or nwronrpenta arclr!ogemc Hazard Index " vera F ie |t‘:a athways Recommendations
opulation Media Riak (Human) Exposure {Ecological} Chemicels of Concern
(Human}
Current/Future Surface Soil 2E-06 0.02 N/A NFA
Maintenance Warker |Surtace Water - Gullies 2E-08 0.004 Ne unacceptable N/A NFA
Surface Water - Turkay Creek 1E-09 0.003 exposures to N/A N/A NFA
Sediment - Gullies 8E-07 0.05 lead. N/A ™~ NFA
Sediment - Turkey Creek 2E-06 0.06 N/A NFA
Current/Future Surface Soil 2E-05 0.2 N/A NFA
Occupational Worker Ne unacceptable Ingestion of groundwater
Groundwater 1E-03 5 exp?és::.as to NiA T”Cr#g:;?:;:gé;:::::;znde' Procesd to CMS
1,1,2-Trichloroethane
Current/Future Suriace Soil 2E-08 0.03 N/A NFA
Adolescent Surface Waler - Gullies 3E-07 0.04 No unacceplable N/A NFA
Trespasser Surtace Water - Turkey Creek 3E-08 0.02 exposures to N/A N/A NFA
Sadiment - Gullies 6E-07 0.10 lead. N/A NFA
Sadiment - Turkey Creek 1E-06 0.1 MN/A NFA
Future Construction | g rface/Subsurtace Soil 1E-06 3 No unacceptable N/A NFA
Worker Groundwater 5E-06 05 N to N/A _ NA NFA
Future Child Surface Soil 5E-08 0.2 N/A NFA
Recreational User Ingestion of groundwater
Trichloroethene,
Groundwater 3E-04 5 No unacceptable Tetrachlorosthene, and Procged to CMS
exposures to NIA Vinyl Chloride
Surface Water - Gullies QE-07 0.2 lead. N/A NFA
Surface Water - Turkey Creek 1E-07 0.1 N/A NFA
Sediment - Gullies 2E-068 0.6 N/A NFA
Sediment - Turkey Cresk 5E-06 0.6 N/A NFA
Future Adult Surface Soil 3E-06 0.02 N/A NFA
Recreational User Ingestion of groundwater
Trichlorosthene,
Groundwater 3E-04 1 No unacceptable Tetrachlorosthene, and Proceed to CMS
oXposures to N/A Vinyl Chloride
Surface Water - Gullies 3E-07 0.06 lead. N/A NFA
Surface Water - Turkey Creek 3E-08 0.04 N/A NFA
Sadiment - Gullies 1E-06 0.06 N/A NFA
Sediment - Turkey Creck 2E-06 0.06 N/A NFA




TABLE ES-1

SUMMARY OF RECEPTOR-SPECIFIC HUMAN RISKS, HAZARDS, ECOLOGICAL RISKS, AND RECOMMENDATIONS

SWMU 16 (CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA
PAGE 2 OF 3
Overall Overall
Receptf:r Enwronn.nental Carclqogenlc Hazard Index . Lead ; Overall ﬁlsk Cntu_:al Pethways & Recommendstions
Population Media Risk Exposure'! (Ecological) Chemicals of Concern
{Human)
(Human)
Future Lifelong Suriace Sail BE-06 NA N/A NFA
Recreational User ingestion of groundwater
Trichloroethene,
Groundwater 5E-04 NA No unacceptable Telracgltifgggteh:'u:é Vinyl Proceed to CMS
exp?es:fs ta NA 1,1,2-Trichloroethane
Surface Waler - Gullies 1E-06 NA N/A NFA
Surface Water - Turkey Creek 1E-07 NA N/A NFA
Sediment - Gullies 3E-06 NA N/A NFA
Saediment - Turkey Greek 7E-06 NA N/A NFA
Future Child Resident |Surface Soil 5E-05 2 N/A NFA
Potable use of groundwater
cis-1,2-Dichlorosthene,
Unacceptable 1,1,2-Trichloroethane,
risks if child Carbon Tetrachloride,
Groundwater 3E-03 57 resident is Tetrachloroethens, Proceed to CMS
exposed to lead N/A Trichloroethene, Vinyl Chloride,
in sediment from Iron, Vanadiurn,
the gullies more 2-Amino-4,6-Dinitrotolusne,
than one day a 4-Amino-2,6-Dinitrotoluene
Surface Water - Gullies 9E-07 0.2 woek. N/A NFA
Surface Water - Turkey Creek 1E-07 0.1 N/A NFA
Sediment - Gullies 2E-08 0.5 N/A NFA
Sediment - Turkey Creek 4E-06 0.5 N/A NFA
Future Adult Resident |Surface Soil 2E-05 0.2 N/A NFA
Potable use of groundwater
Carbon Tetrachloride,
1,1,2-Trichlorosthang,
Groundwater 4E-03 16 No unacceptable Trichloroethene, Proceed 1o CMS
exposures 1o N/& Tetrachlorosthene,
lead. Vinyl Chicride, Iron
Surface Water - Gullies 3E-07 0.06 N/A NFA
Surface Waler - Turkey Creek 3E-08 0.04 N/A NFA
Sediment - Gullies 9E-Q7 0.06 N/A NFA
Sediment - Turkey Creek 2E-06 0.06 N/A NFA




TABLE ES-1

SUMMARY OF RECEFPTOR-SPECIFIC HUMAN RISKS, HAZARDS, ECOLOGICAL RISKS, AND RECOMMENDATIONS

SWMU 16 (CAST HIGH EXFLOSIVES FILL/B146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA
PAGE 3 OF 3
Overall Overall
Receptor Environmental Carcinogenic Hazard Index Lead Overell Risk Critical Pathways & Recommendati
Populstion Medis Risk (Human) Exposure’” | (Ecological) Chemicals of Concern ommendafions
{Human)
Future Lifelong Surface Seil 7E-05 NA N/A NFA
Resident Potable use of groundwater
Trichlcroethene, Carbon
Tetrachloride,
Groundwater 7E-03 NA No unacceptable 1,1,2-Trichloroethane, Proceed to CMS
axposures to N/A Tetrachlorosthene,
lead. Vinyl Chioride
Surface Water - Gullies 1E-06 NA N/A NFA
Surface Water - Turkey Creek 1E-07 NA N/A NFA
Sediment - Gullies 3E-06 NA N/A NFA
Sediment - Turkey Creek 6E-06 NA N/A NFA
Direct contact by terrestrial
vegetation, and ingestion of soil
Terrestrial Plants and N and food by soil invertebrates
Invertebrates Surface Soil NA NA NA Unacceptable from exposure to some metals Proceed to CMS
{Antimony, Copper, Lead, and
Zinc).
Incidental soil ingestion and
. . : ingestion of food b
Mammals and Birds |Surface Scil/Surface Water NA NA NA Unacceptable insegtivorous birds fr?)m Proceed to CMS
exposure to Lead and Zinc
. . Sediment NA NA NA Acceptable N/A NFA
Aquatic Organisms 15 Waler - Turkey Gragk NA NA NA Acceptable N/A NFA

1 - The IEUBK model was used for evaluating child exposures and the Adult Lead Model was used for evaluating adult exposures. Refer to Section 7.0.

N/A = Not applicable

NFA = No further action
CMS = Corrective Measures Study
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1.0 INTRODUCTION

This Resource Conservation and Recovery Act (RCRA) Facility Investigation {RFI) Report for the Cast
High Explosives Fill/B146 Incinerator was prepared for the Naval Surface Warfare Center (NSWC) Crane
facility, located in Crane, Indiana, through the Naval Facilities Engineering Field Division South {(NAVFAC
EFD SQUTH) under Contract Task Order (CTQ) 0343 for the Comprehensive Long-Term Environmental
Action Navy (CLEAN) lll, Contract Number N62467-94-D-0888. The Cast High Explosives Fill/B146
Incinerator is also known as Solid Waste Management Unit (SWMU) 16,

The Cast High Explosives Fill/B146 Incinerator consisted of Building 146 and three oil-fired, rotary kiln
incinerators with fuel storage tanks. B146 is still in existence; it was previously used as an explosive fill
and pressure washout facility. The incinerators and fuel storage tanks have been removed. During
operation, incinerator ash was stored in waste piles adjacent to the incinerator. These ash piles have
also been removed. In previous investigations, exterior sumps receiving roof drain waters and process
waters were found to contain trichloroethene (TCE). These sumps discharged into ditches. After this
discovery, a remedial action was conducted in which an air stripper was used to remove volatile organic
compounds (VOCs) from liquids within the sumps and the roof drain waters were rerouted to a separate
line discharging into a ditch. After TCE concentrations in the sump were reduced to acceptable levels,
the sump drains were rerouted to the sanitary sewer system.,

1.1 PURPOSE

The purpose of this RFI Report is to describe the site investigation activities conducted at SWMU 16 and
to present the results and interpretation thereof for the Cast High Explosives Fill/B146 Incinerator. This
investigation provides information regarding concentrations of organic and inorganic chemicals measured
in surface soils, subsurface soils, sediment, surface water, and groundwater at SWMU 16. In addition,
human health and ecological risks associated with SWMU 16 were evaluated by way of a baseline human
health risk assessment (HHRA} and a screening-level ecological risk assessment {SERA). The risk
assessments were perfarmed using the data collected during the most recent investigations in 2003 and
2004. However, previous investigation results are presented, as appropriate, to provide perspective on
current data.
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1.2 SITE BACKGROUND
1.2.1 Site Location and Description

NSWC Crane is located in a rural, sparsely populated region of south-central Indiana, approximately
75 miles southwest of Indianapclis, 60 miles northwest of Louisville, Kentucky, and immediately east of
Burns City and Crane Village, Indiana. A site location map of the NSWC Crane facility is provided as
Figure 1-1. NSWC Crane encompasses approximately 62,463 acres or approximately 98 square miles of

the northern portion of Martin County and smaller portions of Greene, Daviess, and Lawrence Counties.

SWMU 16 is located in the north-central portion of NSWC Crane within the Boggs and Turkey Creek
Drainage Basin, which is one of the five drainage basins that carry surface water off the installation and
eventually drain into the East Fork of the White River and then to the Wabash River to the southwest.
The location of SWMU 16 within the drainage basins of NSWC Crane is shown in Figure 1-2.

1.2.2 Site History

SWMU 16 is approximately 16 acres in size. Building 146 (Figure 1-3) is the largest building at
SWMU 16, approximately 2/3 acre in size. It was an explosives fill and pressure washout facility. Most of
SWMU 16 is covered with buildings and gravel parking lots, and most grassy areas are located southeast
of Building 146. Although current operations are known, it is likely that unknown operations once
occurred at this site because the site is so old. Qutfalls from sumps once discharged to swales within the
area. The outfalls have since been welded shut. Sewer lines to sumps have been rerouted to industrial
sources. Down spouts have also been rerguted. There is only one sewer system at Crane and it is a

sanitary sewer system.

Building 146 was an explosives fill and pressure washout facility with two large and one prototype, oil-fed
rotary kiln incinerators. Three nearby aboveground storage tanks supplied No. 2 fuel oil for the kilns. The
storage tanks in the eastern and western bays each had an approximate capacity of 2,000 gallons, and
the central storage tank feeding the prototype kiln had a 300- to 500-gallon capacity. Munitions entered
the kilns at one end and were exposed to flame combustion, which resulted in the destruction of the
energetics (propellants, explosives, pyrotechnics) contained within the munitions to demilitarize them
through burning or detonation. Ash and slag residues from the incinerators were piled on the ground.
The incinerators were closed in the early 1990s. A decision was made to remove the waste ash piles,

and the piles were removed along with some obviously contaminated soil.
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Site operations also included cast loading [melt pouring of 2,4,6-trinitrotoluene (TNT), hexahydro-1,3,5-
trinitro-1,3,5-triazine (RDX), and high blast explosive {HBX) explosives into projectiles], demilitarization
and incineration of ammunitions (small caliber ammunition, shotgun shells, fuses, detonators, boosters,
tracers, flare candies, and smoke flares); and demilitarization and high-pressure washout. Steamout of
army ammunition and rockets containing TNT and Composition B was reportedly conducted between
1954 and 1956 (Hallburton NUS, 1992). Prior to 1978, the generated wastewater was discharged
through a storm drain to a ditch, with ultimate transport to Boggs Creek via Turkey Creek. After 1978,

wastewaters generated at Building 146 were transported to the Rockeye Treatment Facility for treatment.

Two sumps located on the eastern and western sides of B146 received discharges from floor drains in
B146. These sumps were designed to drain through clay (terra cotta) tile pipes into ditches in the woods.
Terra cotta drains are known for leakage potential and may have resulted in the release of contaminants
to the subsurface soil. Both sumps were expected t¢ contain explosive-contaminated studge. However,
it was found that the sumps contained significant quantities of TCE, with the west sump having the
maximum concentrations. The east sump was piped to the west sump and an air stripper was installed to
remediate TCE contamination during 1995 and 1996. The clay tile discharge lines were plugged when
the stripper was installed. Shortly after the air stripper was installed, it was found that stormwater draining
from the roof of B146 was flowing into the sumps and causing them to overflow. The roof drains were
rerouted to separate discharge lines that discharged into ditches. The air stripper was operated until TCE
levels were low enough to allow direct discharge of the sumps int¢ the sanitary sewer system. The
discharge from the sumps was rerouted to the sanitary sewer system. After the TCE concentrations were
low enough to be transferred to the sanitary sewer without treatment by the air stripper, permanent

pumps were installed. The TCE source was never found.

Major contaminants from Building 146 Icading and washout activities were TNT, RDX, HBX,
Composition A, Composition B, and ammonium picrate. HBX is a mixture of RDX, TNT, aluminum, and
wax. Composition A contains RDX and beeswax. Composition B is composed of RDX, TNT, and wax.
The primary metals of concern associated with the incinerator operations are the heavy metals lead,
barium, cadmium, chromium, and mercury. Potential combustion of fuels containing polychiorinated
biphenyls {PCBs) and contamination from PCB oxidation products has also been reported (Halliburton
NUS, 1992). Polycyclic aromatic hydrocarbons {(PAHs) and undetonated explosives have also been
detected in ash from the Ammunition Peculiar Equipment {APE-1236) incinerators. The incinerator
emissions testing data provide additional information concerning the potential particulate and gaseous
releases, particularly those occurring prior to baghouse installation (Halliburton NUS, 1992). Initially,
incinerator ash was piled near Building 146; later, ash and residue from burning and baghouse dust were

collected and transferred to the storage facility. Ash from Building 146 operations has been reported to
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be RCRA hazardous waste (Halliburton NUS, 1992). TCE has been detected at high concentrations at

the settling basins.

SMWU 16 is intermittently active and is used for renovation and rework and breakdown of munitions. It is
sometimes used for ammunition demilitarization operations. Nearby facilities include case filling, case
preparation, lunch and locker, and sewage pumping station buildings to the north and fuse and detonator
magazines 1o the south. Magazine and storage buildings are situated east of Building 146, and
magazines for fuses, detonators, and high explosives lie east of the SWMU. Both Building 145 (the case
filling plant} and Building 148 (the small arms repacking building) housed significant quantities of
explosives and smokeless powder,

Potential historical contaminant migration pathways at Building 146 include air, surface water, and
groundwater. Air should no longer be a migration pathway of significance because the fumaces and ash
piles have been removed. Release of contaminants from surface soil or sediments to surface water and
groundwater is still a possibility. Groundwater may be contaminated, especially because of the high
concentrations of TCE found near the settling basins. Contaminants likely to be present at this SWMU
are explosives, SYOCs, VOCs, dioxins, and metals.

1.3 PREVIOUS INVESTIGATIONS

A 1972 water sample from Building 146 was reported (Halliburton NUS, 1992) to contain detectable levels
of HMX and RDX, but the concentrations were not provided. In 1979, water samples were collected {from
the same areas as the sediment samples) near settling basins or sumps where Building 146 floor drains
discharge. None of the water samples contained detectable levels of HMX. The TNT concentration was
0.11 mg/L and RDX was 0.03 mg/L. No measurable concentrations or related detrimental effects were
found in Turkey Creek, the ultimate receptor of the Building 146 discharge. Sediment samples collected
from drainage ways in the north ditch where the Building 146 drains discharge (Department of the Army,
1980) contained TNT [109 to 383 milligram per kilogram (mg/kg)], RDX {31 to 44 mg/kg), and HMX (1.0 to
10.2 mg/kg).

Quantities of chemicals potentially released at SWMU 16 are unknown. Analytical data for two ash pile
samples collected in 1982 shows that the ash from the rotary kiln turnaces was a RCRA hazardous
waste. Barium, cadmium, and lead exceeded the Extraction Procedure (EP) Toxicity limits {Halliburton
'NUS, 1992). Four monitoring wells were installed near Building 146 in July 1983. Soil and groundwater
samples were collected and analyzed for metals and selected organic constituents. Based on a

comparison of concentrations with average United States soil metal concentrations, the soils around
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Building 146 contained elevated concentrations of lead (9.3 to 58 mg/kg) and zinc (19 to 280 mg/kg).
Groundwater samples around Building 146 exceeded drinking water regulations for lead [0.5 fo
0.2 milligram per liter {mg/L}], chromium (0.038 to 0.16 mg/L), nickel (0.16 to 0.55 mg/L), cadmium
{0.006 mg/L), mercury (0.0007 to 0.0036 mg/L), and TCE, the only organic chemical detected (2.7 to

27 mg/L). TCE was not detected in soil borings coltected from 0 to 5 feet at the same locations.

Surface soil and sediment samples were collected around Building 146 in 1982 and 1985. The 1982
samples exceeded EP Toxicity Limits for cadmium (1.0 mg/L) and lead (5.0 mg/L}. These samples
contained trace levels of explosives (RDX = 0.013 mg/kg and HMX = -0.022 mg/kg} and high oil and
grease content. One of the 1985 samples exceeded the EP Toxicity Limit for lead. None of the 1885
samples contained detectable levels of explosives. However, the detection limits were relatively high
(TNT = 3.6 mg/kg, RDX = 5 mg/kg, and HMX = 7.2 mg/kg}.

Soil samples were collected from the Building 146 incinerator bays as part of closure activities. Between
October and December 1983, 133 soil samples were collected from 34 locations from depths between
0 and 2 feet bgs. The samples were analyzed for metals and PCBs. In March 1990, an additional 16
samples were collected from four locations to represent background conditions. The Indiana Department
of Envircnmental Management (IDEM) determined that quality assurance/quality controt (QA/QC) data for
the PCB parameters were inadequate, and six locations were resampled from 0 to 2 feet below ground
surface (bgs) (IDEM, 1990). The analytical results for samples collected from below the incinerator bays
indicated that concentrations of arsenic, cadmium, chromium, selenium, and silver exceeded background
levels. Only the concentrations of selenium and silver were considered significant (Halliburton NUS,
1993), but concentrations were not provided. The PCB analytical data indicated that detectable levels of

PCBs were not present in Building 146 sampling locations.

Voluntary interim measures were conducted at SWMU 16 in 1995, The objectives of the interim
measures were to sample, remove and dispose of sludge contaminated with lead and TCE, respectively,
from the east and west sumps; remove three aboveground storage tanks and associated diesel
contaminated soils; clean the sumps; excavate and remove the slag/ash piles; sample the remaining
soils; backfill; and restore the site. During the interim measures in 1995, it was discovered that high

levels of TCE were entering the east and west sumps through the inlet piping.

Additional voluntary interim measures were conducted at SWMU 16 from 1996 to 1998. |t was
determined that the effluent required treatment prior to discharge. The objective of the 1996 to 1998
interim measures was to sample and treat water that had drained into the east and west sumps

containing elevated levels of TCE; conduct additional soil sampling; repair broken sewer piping sections;
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reroute roof drains on Buiiding 146 away from the sumps and grout floor drains; install sump pumps and
new piping from the sumps to the sanitary sewers; and dispose of PCB contaminated soil. During some
rerouting of drain lines, trenches were dug through the asphalt cover and into the soil. Samples were

collected from the soil/asphalt mixture, and low concentrations of PCBs were detected in the samples.

14 REPORT ORGANIZATION

This report was prepared in the following format, standard for an RFI Repont. Section 1.0 of the report is
the introduction, including the purpose, site background, site description, site history, previous
investigations, and report organization, Section 2.0 describes the study area field sampling activities and
procedures associated with the data collection. Section 3.0 discusses data presentation and data quality
review. Section 4.0 describes the physical characteristics of SWMU 16. Section 5.0 presents an
evaluation of the nature and extent of contamination detected at SWMU 16 in this field investigation.
Section 6.0 presents a discussion on the fate and transport of the contaminants and the conceptual site
model. Sections 7.0 identifies the chemicals of concern (COCs) and presents the results of the HHRA.

8.0 -presents the results of the SERA. The information included in each appendix is summarized below:

* Appendix A - Field Investigation Photos and/or Survey Locations
= Appendix B - Boring Logs, Well Construction Logs, etc

+ Appendix C - Field Log Sheets

¢ Appendix D - Field Documentation (fog books)

s Appendix E - Slug Tests

» Appendix F - Health and Safety Forms

s Appendix G - Laboratory Data

» Appendix H - Data Quality Review

* Appendix | - HHRA Calculations

* Appendix J - Supporting Materials for the SERA
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2.0 FIELD INVESTIGATION

This section presents sampling activities, procedures, and documentation utilized during Rounds 1, 2, and
3 field operations performed in 2003 and 2004 for NSWC Crane SWMU 16.

2.1 OVERVIEW

RFI field activities were conducted from February through May 2003 (Round 1), Octaber 2003 through
January 2604 {Round 2}, and July through November 2004 (Round 3}. All work performed for Round 1
was conducted in accordance with the procedures and methodologies described in the U.S. EPA-
approved Quality Assurance Project Plan (QAPP) {TINUS, 2003a). All work performed for Round 2 was
done in accordance with the procedures and methodologies described in the Addendum No. 1 to the
approved QAPP (TINUS, 2003b). All work performed for Round 3 was conducted in accordance with the
procedures and methodologies described in the Addendum No. 2 to the approved QAPP (TtNUS, 2004).
Standard Operating Procedures {SOPs) that governed the field work are included in Appendix H of the
approved QAPP (TtNUS, 2003a), Appendix E of the Addendum No. 1 to the approved QAPP (TtNUS,
2003b), and Appendix C of the Addendum No. 2 to the approved QAPP (TtNUS, 2004). Photographs and
surveyed sample locations of SWMU 16, copies of all field forms, records, field logbooks, and health and
safety documentation associated with Rounds 1, 2, and 3 field investigations are provided in Appendices
A through F of this document (Volumes |l through V),

2.2 MOBILIZATION / DEMOBILIZATION

Following approval of the QAPP (TtNUS, 2003a), the Addendum No. 1 to the approved QAPP (TtNUS,
2003b), and the Addendum No. 2 to the approved QAPP (TtNUS, 2004), TtNUS began mobilization
activities for Rounds 1.‘2, and 3, respectively, All field team members reviewed the approved QAPP
{(Round 1) and the Addendums No. 1 and No. 2 to the approved QAPP (Rounds 2 and 3, respectively),
associated appendices, and the Health and Safety Plans (HASPs) prior to the stant of project activities. In
addition, the Field Operations Leader (FOL) held field team orientation meetings prior to the start of each
shift to ensure that personnel were familiar with the scope of the field activities. Health and Safety

documentation is contained in Appendix F.
Prior to the initiation of fieldwork for each round, the FOL arrived at the site and-began on-site mobilization

activities. These activities included coordination with base personnel and utility clearance of all proposed
boring locations through the NSWC Crane Publics Works Office. The equipment required for the field
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activities was shipped to the site. At the conclusion of each round of field activities, the FOL oversaw the
decontamination and demaobilization of all equipment.

23 SUBSURFACE INVESTIGATION METHODOLOGIES AND PROCEDURES

2.3.1 Drilling

All borings were installed in accordance with SOP CTC166-04 and logged in accordance with SOPs
CTO166-07 and CTC166-11. Boering logs can be found in Appendix B.1 Drilling methods used during
each Hound, along with boring date, boring depth, and depth intervals for soil sampling can be seen in
Table 2-1

Round 1

Forty-one (41) borings for soil sampling and six borings for monitoring well installation were drilled using
direct-push technology {DPT), hand auger, Rotosonic, and hollow-stern auger {HSA) methods {see Table
2-1).

Round 2

Nine (9) borings for soil sampling and 12 borings for monitoring we!'l installation were drilled using hand
auger, Rotosonic, and HSA methods (see Table 2-1).

Round 3

Thirty-eight {38) borings for soil sampling and three borings for monitoring well installation. were drilied
using DPT and HSA/Air Rotary methods (see Table 2-1).

2.3.1.1 Direct-Push Technology Borings

The Direct-Push Technology {DPT) method involves pushing sampling tools hydraulically and/or
mechanically downward into the ground to the desired depth. Socil samples were collected from borings
for chemical analyses and for litholegic logging. All samples obtained from the boreholes were screened
with a photoionization detector (PID) immediately upon opening. All PID readings were recorded on the

boring logs. Soil sampie collection information is provided in Section 2.5.1.
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DPT was used to complete 36 soil borings at SWMU 16 during Round 1 and 38 borings during Round 3.
Figure 2-1 shows lhe locations of all soil borings completed as part of the RFl at SWMU 16. DPT soil
borings at SWMU 16 were advanced to a total depth of 10 feet, to the water table, or to refusal. Actual
sample depths for SWMU 16 soil samples are listed in Table 2-1. DPT was not used during Round 2 field
activities at SWMU 16.

2.3.1.2  Rock Drilling

Two types of drilling techniques were used to drill through rock, collect rock cores, and to install wells in
the bedrock. Rotoscnic drilling was used for the majority of well drilling sites. The other technique used
was conventional diamond coring. For Rotosonic drilling, the drill bit was attached to the base of the
4-inch inside diameter (ID), 4.5-inch outside diameter (OD), 10-foot-long core barrel. The core barrel was
connected to a drill pipe of the same ID. When the core barrel reached the desired depth, a larger 6-inch
OD drill pipe was centered on the core barrel and advanced to the same depth to act as a temporary outer
casing. Core runs were limited to 5 feet to maximize sample recovery. The inner core barrel and drill pipe
were retrieved and the core was extruded from the inner core barre! using vibration and/or hydraulic
pressure. Each sampled interval was extruded into a clear plastic sleeve. This technique facilitated
tithologic classification, environmental sample collection, and vapor monitoring using a PID. Al PID
readings were recorded on the boring logs. This process was repeated to the termination point of each
well boring. The remaining drill cuttings not retained for analytical or classification purposes were
disposed in accordance with the approved QAPP (TtNUS, 2003a) and Addendums No. 1 and No. 2 to the
approved QAPP {TtNUS, 2003b, 2004). See Section 2.14 for more information regarding the handling of
investigation-derived waste (IDW}, The final hole diameter produced by Rotosonic drilling was
approximately 6 inches in diameter. As a result, these holes were sufficiently large in diameter to install a

monitoring well without additional reaming.

In borings where continuous sampling was not required, a 4-inch ID displacement bit was attached to the
base of the Rotosonic core barrel. This technique used both vibration and water to ream through the
overburden and bedrock.

Controlled amounts of water were added where necessary to remove cuttings from the borehole. Any
excess water generated during this process was collected in a container and transported to and disposed
at an NSWC Crane-approved sanitary sewer. The Rotosonic drilling rig was also used for collection of soil
samples as listed in Table 2-1 for both Rounds 1 and 2. Soil sample collection information is provided in
Section 2.5.1.
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A conventional drilling rig with diarnond coring capabilities was used during Round 3 to drill monitoring well
16MWT21. Once the 2-inch diameter core was collected from the boring, the entire length of the boring
was reamed to 5.5-inches in diameter, the hole was cleaned out with pressurized air, and a 2-inch

diameler monitoring well was installed.

Continuous rock cores were callected from three (Round 1), five (Round 2), and one (Round 3) bedrock
well borings at SMWU 16 for lithologic description purposes. Select cores that were retained were placed
into labeled core boxes, photographed, and turned over to the NSWC Crane Environmental Protection
Department (EPD) for stcrage. Appendix B contains rock driliing logs. All boring depths at SWMU 16 are
listed in Table 2-1 for Rounds 1, 2, and 3.

23.9.3 Hollow-Stem Augering

Hoilow-Stem Augering (HAS) included the use of 4.25 ID HSAs, with split-spoon samplers to obtain soil
samples. Split-spoon samplers had a minimum ID of 2 inches and were 2 feet long. The split-spoon
sampler was driven to the required depth with a rig-mounted hammer weighing 140 pounds and falling
30 inches. All soil samples obtained from boreholes drilled using the HSA method, were screened with a
PID immediately upon opening. All PID readings were recorded on the boring logs (Appendix B.1). Drill
cuttings were disposed in accordance with the approved QAPP (TINUS, 2003a) and Addendums No. 1
and No. 2 to the approved QAPP (TtTNUS, 2003b, 2004). See Section 2.14 for mote information
regarding the handling of IDW.

Nine monitoring well borings were drilled at SWMU 16 using the HSA method during Round 2. All three
monitoring wells were installed utilizing the HSA method during Round 3.

2314 Hand Augering

The hand augering system consisted of a stainless steel bucket auger {6-12 inches long and 3-% inches in
diameter) and a 4-foot-long stainless steel extension rod with a cross handle. Hand augering was typically
used at locations not accessible by other drilling rethods or at isclated locations where its use was more
practical such as locations requiring boring tc depths not exceeding 5 feet bgs. The borings were augered
to the desired depth or until refusal was encountered. Soil sample collection information is provided in
Section 2.5.1. All samples cbtained from the boreholes were screened with a PID immediately upon

retrieval from the borehole. All PID readings were recorded on the boring logs.
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Hand augering was used to collect nine scil berings during Round 2 and five soil borings during Round 3.

No hand augering was required at SWMU 16 during Round 1.

2.3.2 Borehole and Sample Logging

A TtNUS geologist maintained a log for each boring in accordance with SOP CTO166-07 (Borehole and
Soil Sample Logging) and SOP CTQ166-11 (Drilling and Geologic Logging of Boreholes in Rock). The
boring logs for each Round can be found in Appendix B.1, and at a minimum, contain the following

information:

+  Wellidentification {where applicable)

¢ Boring identification

» Name of geologist logging the boring

« Name of drilling contractor

+ Sample number and type

« Sample depth

+« Sample recovery and sample interval

s Soil density or cohesiveness

* Soil color

+ Unified Soil Classification System (USCS} material descriptions

» Rock type and description, recovery, and rock quality designation {RQD)

» | ocation of boring

» Drilling and/or well construction problems or deviations from the project-specific approved QAPP or
the Addendums No. 1 and No. 2 to the approved QAPP.

» Date(s) of drilling

» Screening instrument readings
In addition, depths of changes in lithology, sample moisture observations, depth to water, organic vapor
meter PID readings, drilling methods, and total depth of each borehole were included on each log, as well

as any other pertinent observations.

2.3.3 Borehole Abandonment

All DPT soil borings at SWMU 16 were backfilled with bentonite chips and hydrated in accordance with the
manufacturer's specifications. The ground surface at all boring locations was restored to its original

condition.
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24 MONITORING WELL INSTALLATION AND DEVELOPMENT

241 Well Installation

Monitoring wells were installed during Rounds 1, 2, and 3 of the RFI field operations at SWMU 16 in
accordance with SOP CT(0166-12. Table 2-2 provides monitoring well construction details.

After each boring was drilled to the desired depth, a 2-inch-diameter polyvinyl chloride (PVC) Schedule 40
well sereen and riser pipe was lowered into the boring through the steel isolation casing. Well screens
ranged in length from 5 to 20 feet depending on well depth. Screens had a slot size of 0.20 inch. After
the screen and the riser pipe were in place, the annulus of the boring was backfilled with clean sitica sand
from the bottom of the boring to 1 to 2 feet above the top of the well screen. A 2-fpot bentonite seal was
then installed either in pellet {shallow wells) or slurry form (deep wells}), and the pellets allowed to hydrate
in accordance with the manufacturer's recommendations. The remainder of the annulus of the borehole
{from the bentonite seal to the ground surface) was filled with cement-bentonite grout to approximately
1 foot bgs.

The depth of the backfill materials was continuously monitored during the installation of the monitoring
wells using a weighted steel tape measure to ensure that the sand pack or bentenite did not bridge during
the installation process.

Indiana State Well Installation Requirements in 310 Indiana Administrative Code {lAC) 16 were followed
for all well installation activities. Well construction logs for Rounds 1, 2, and 3 were completed for each
well and are presented in Appendix B.1. Refer to Section 2.3.1 for the drilling methods. Monitoring well
construction information and water-level measurements are presented in Table 2-2 for each Round.

Figures presented in Appendix B-1 show well construction details. Figure 2-2 presents all well locations.

2.4.2 Monitoring Well Protection

After each monitoring well was installed and the annulus grouted to the land surface, a 4-inch-square,
steel protective casing with a locking cap was cemented in place over the riser pipe. All caps were keyed
alike and keys turned over to the NSWC Crane EPD. This stick-up-type protective casing extended
approximately 3 feet above ground surface and 2 feet bgs. A drain hole was drilled into the protective
casing approximately 6 inches above the ground surface. Pea gravel was used to fill the space between
the outer protective casing and the riser pipe. A 4-foot-square and 6-inch-thick concrete apron was
constructed around the protective casing, and two to four yellow painied, safety barrier posts (nominal
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4-inch-diameter, 5-foot-long steel pipes buried 2 feet deep and filled with concrete) were cemented around
the outside of the concrete apron. Stainless steel well plates indicating well 1D, depth, date, etc. were
installed on the outside of each protective well casing. To maintain well security, a locking cap was placed

on each well.

243 Monitoring Well Repair and Development

Five existing wells installed by United States Army Corps of Engineers (USACE), Waterways Experiment
Station (ACE WES) were sampled during this RFI investigation at SWMU 16. Prior to the initiation of
groundwater sampling during Round 1, these wells were inspected and any noted deficiencies were

corrected. Inspection reports are included in Appendix C.6 of this document,

Well Development

All newly installed monitoring wells were developed by surging and pumping methods no sooner than
24 hours after installation to remove fine material from around the well screen and the sand pack that
surrounds the well screen. The period of development for each well was approximately 1 hour. if the well
was pumped dry, TINUS personnel typically waited 20 to 30 minutes, noted the rate of recharge, and then
pumped the well dry at least three times in an effort to maximize the amount of fine material removed.
Development continued and was considered complete when one of the following was achieved: the purge
water was clear to the unaided eye, five well volumes were removed, or the well was pumped dry three

times.

Wells were developed by up to three surging and purging techniques (a surge block with Whale® pump, a
bailer, or a check valve method). The surge block/Whale® pump method consisted of inserting a 2-inch
surge block into the well and surging over the length of the saturated screen for a minimum of 5 minutes.
Immediately after surging, the Whale® pump was lowered into the well and was pumped in accordance
with SOP CTO166-10. The bailer method consisted of purging the well aver the length of the saturated
screen and removing water and fines. The check valve method involved attaching a decontaminated foot
valve to new dedicated %-inch polyethylene tubing, extending the tubing to the bottom of the well, and
both surging and purging by moving the tubing in an up and down motion. On the downward stroke, the
ball in the foot valve lifts and the tubing fills with water, and on the upward stroke, the ball is set and
surged groundwater is forced out of the tubing and into a purge bucket. Section 2.14 describes the

disposal of all IDW including development fluids.
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Water-quality parameters [pH, specific conductivity, temperature, dissolved oxygen (DO}, oxidation-
reduction potential (ORP), and turbidity), pumping rates, volumes of groundwater removed, recharge
rates, and water levels were recorded on monitoring well development records. Monitoring weil

development records for Rounds 1, 2 and 3 can be tound in Appendix C.7 of this document.

2.5 SAMPLING OPERATIONS

This section discusses the methodology for all soil, surface water, sediment, and groundwater sampling
activities and aquifer 1esting performed at SWMU 16. Table 2-3 provides a summary of all proposed vs.
actual samples collected during each Round, as well as a list of the analyses. Table 2-4 provides the

reasoning why a proposed sample was not collected or why additional samples were colliected.

251 Soil Sampling

During Round 1 of the RFI, 66 sail samples were collected from 41 soil borings. During Round 2, 18 soil
samples were collected from 9 soil borings. During Round 3, 106 soil samples were collected from 43 soil
borings. Twenty-one (21) of the soil samples collected during Round 3 were located within Building 146
after coring out a 6-inch concrete plug from the buifding floor. Seil samples were collected in accordance
with SOP CTO166-08. See Figure 2-2 for all soil boring locations. Soil sample log sheets for Rounds 1,
2, and 3 are included in Appendix C.1 of this document.

2511 Surface Soil Sampling

The surface soil samples were collected from the ground surface to a maximum depth of 2 feet bgs or
until refusal was reached using DPT or Rotosonic methods and/or hand augering. Upon retrieval, all
samples were monitored for the presence of VOCs using a PID. The results of this screening were
recorded on the boring logs and/or soil sample log sheets (found in Appendix B and Appendix C,
respectively, of this document). Samples for VOC analyses were collected first from the 0.5- to 1.0- or
2.0-foot bgs interval that had the highest PID reading. Samples 1o be analyzed for VOCs were collected
using 5-gram EnCore™ samplers. Sample aliquots for the other analyses were collected from the
remaining soil core within the 0- to 2-foot depth interval and placed in the appropriate containers tollowing

homogenization.
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Round 1

All 39 proposed surface soil samples were collected at SWMU 16. Thirty-four (34) of the surface soil
samples were collected from the ground surface to a depth of 2 feet bgs using the DPT method, and five

samples were collected using Rotosonic drilling.

Round 2

Nine surface soil samples were collected at SWMU 16 during Round 2. One surface soil sample was
collected from each of the nine soil borings from the ground surface to a depth of 1 foot bgs by hand

auger.

Round 3

Thirty-five surface soil samples were collected at SWMU 16 utilizing DPT and hand augering during
Round 3. All samples were collected at a depth of O to 2 feet bgs. Sample locations 165B79 through

165B84 were labeled as discretionary samples and were not collected.

2512 Subsurface Soil Sampling

Upon retrieval, all subsurface samples were monitored for the presence of VOCs using a PID. The results
of this screening were recorded on the boring logs and/or soil sample log sheets. Samples for VOC
analyses were collected first from the intervai that had the highest PID reading using 5-gram EnCore™
samplers. The remaining soil core material was then homogenized, and soil to be analyzed for other
parameters was placed into the required containers. Subsurface sample intervals for SWMU 16 are listed
in Table 2-1 for Rounds 1, 2, and 3.

Round 1

Twenty-seven (27) of the proposed 43 subsurface soil samples were collected at SWMU 16. Subsurface
soil samples were collected at various depths between 2 to 8 feet bgs using DPT or Rotosonic drilling.

Round 2

All four proposed subsurface samples were collected at SWMU 16 during Round 2. Samples were

collected between 1 to 5 fest bgs using hand augering.
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Round 3

Seventy-one (71) subsurface soil samples were collected at SWMU 16 during Round 3, including 19
samples collected inside Building 146. Subsurface samples were collected between 2 to 10 feet bgs

using OPT and hand augering.

252 Surface Water/Seep Sampling

Surface water samples were collected from intermittent streams, drainage ditches, surface runoff
locations, and sumps throughout SWMU 18. Seep samples were also proposed for Round 2. Sample
locations were marked with a labeled, wooden survey stake. Fluorescent flagging was tied to the stake
and to a nearby tree (if available} to facilitate relocation of the sample location for surveying purposes. All
Round 1 surface water samples that could be coflected were collected in accordance with the approved
QAPP (TtNUS, 2003a). All Bound 2 surtace water samples were collected in accordance with Addendum
No. 1 to the approved QAPP (TINUS, 2003b). All Round 3 surface water samples were collected in
accordance with Addendum No. 2 to the approved QAPP (TtNUS, 2004). All pertinent field data, including
water quality parameters, sampling method, and location were recorded on a surface water sample log

sheet (see Appendix C.3). See Figure 2-3 for ali surface water and seep sampling locations.

Round 1

Only three of the proposed seven surface water samples were collected at SWMU 16 during Round 1.
Each sample was collected from a summp. Locations 16SW03, 04, 05, and 06 were not collected due to
lack of water.

Round 2

Eleven (11) surface water samples were collected at SWMU 16 during Round 2. This included sampling
the three locations previously sampled during Round 1 (16SW01, 02, and 07). Three locations {(16SW16,
18, and 22) were not collected due to lack of water. Five seep samples were also proposed for collection

during Round 2; however, due to dry conditions none of the five were collected.

Round 3

All 20 proposed surface water sample locations at SWMU 16 were collected during Round 3. Eighteen
(18) of the 20 locations were initially found to be dry during the sampling period in early October 2004.
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However, after significant rainfalls over a two week period, the locations were revisited in November 2004

and all proposed samples were collected.

253 Sediment Sampling

Sediment samples were collected from intermittent streams, drainage ditches, and surface runoff
locations at SWMU 16 during the three rounds of sampling. The samples were collected in depositional
areas that contained predominantly fine {clay and silt) particles present in the streambeds or
drainageways. All sediment samples were collected at a depth of 0 to 4 inches bgs. All Round 1
sediment samples were collected in accordance with the approved QAPP (TtNUS, 2003a). All Round 2
sediment samples were collected in accordance with Addendum No. 1 to the approved QAPP (TtNUS,
2003b). All Round 3 sediment samples were collected in accordance with Addendum No. 2 to the
approved QAPP (TtNUS, 2004). All locations were marked with a labeled, wooden survey stake.
Fluorescent flagging was tied o the stake and to a nearby tree (if available) to facilitate relocation of the
sample location for surveying purposes. All pertinent field data, including sampling method, depth,
description, and location were recorded on sediment sample log sheets (see Appendix C.2). See

Figure 2-3 for all sediment sampling locations.

Round 1

Nine (9) of the 11 proposed sediment samples were collected at SWMU 16 during Round 1. Samples

were not collected from sediment locations 165001 and 16SD07 because no sediment was present.

Round 2

During Round 2, all 11 new proposed sediment sampling locations at SWMU 16 were sampled.

Round 3

Twenty (20) sediment samples were collected during Round 3 at SWMU 16. Twelve (12) of these
locations had been previously sampled during either Round 1 or Round 2. Many of the sample locations

were dry, however, the sediment samples were collected at an area where the finest particles were found.
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254 Groundwater Purging and Sampling

Purging and stabilization of wells prior to sampling was accomplished using low-flow techniques in
accordance with SOP CTO166-16 and SOP CTO166-15. Sampling was accomplished in accordance with
SOP CTO166-05.

Wells were purged prior to sampling using a peristaltic pump or bladder pump, depending on the static
water level, well depth, and recharge information obtained during well development. In general, bladder
pumps were used to sample wells with a static water level greater than 28 feet bgs, and pefistaltic pumps
were used to sample wells having a static water level less than 28 feet bgs. Based on historical data and
the proposal of future quarerly monitoring, 12 monitoring wells were outtitted with dedicated bladder

pumps and tubing during Round 3.

Groundwater quality parameters including pH, specific conductance, temperature, DO, and ORP were
measdred during purging at 5- to 10-minute intervals using a YSI Model 600 series multi-parameter water-
quality meter and flow-through ceil. Longer intervals were used for slower pumping wells. Turbidity
readings were measured using a LaMotte 2020 turbidity meter. Water levels and pumping rates were also
measured during purging at 5- to 10-minute intervals. Purging continued until a minimum of one well
volume was removed and the above parameters stabilized or after 4 hours of purge time, in accordance
with SOP CTO166-16, and SCP CTO166-15. Copies of the monitoring well low-flow purge data sheets
and groundwater sample log sheets for Rounds 1, 2, and 3 are provided in Appendix C.4 of this

document.

To the extent possible, the pumping rates were adjusted to prevent drawdown from exceeding 0.3 fool
below static level during purging. Well purging continued untii all parameters stabilized and the minimum
purge volume (stabilized well volume plus the extraction tubing volume) was removed. If the water quality
parameters did not stabilize within 4 hours of purging, sampling was initiated and this information was
recorded on the low-flow purge data sheet.

Monitoring wells were sampled with the same pump (peristaltic or bladder) and tubing used during well
purging. Immediately following the purging process and before sampling, the temperature, pH, specific
conductance, DO, ORP, and turbidity were measured and recorded on the groundwater sample 10g sheet
(included in Appendix C.4).

Sample containers were filled by allowing the pump discharge to flow gently down the inside of the

container with minimal turbulence. These samples were immediately sealed in 40-millititer (mL} vials so
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that no headspace existed. Samples for semivolatile organic compounds (SVOCs), explosives, explosive
picrates, total metals, total mercury, ammonia, nitrate, dissolved metals, and dissolved mercury were
collected next and in the order given {when applicable). Samples with turbidity values greater than
10 nephelometric turbidity units (NTUs) were field filtered for dissolved metals analyses prior to sample
preservation using a 0.45 micrometer {(um) in-line filter. All pertinent field data, including sampling
method, purge information, pump intake depth, and well location were recorded on the low-flow purge
data sheet and the groundwater sample log sheets (See Appendix C.4). See Figure 2-2 for all

groundwater sampling locations.

During Round 2, several wells were also sampled for natural attenuation field parameters including DO,

alkalinity, carbon dioxide, ferrous iron, hydrogen sulfide, sulfide, nitrite, and manganese.

In 1983, ACE WES had installed monitoring wells at SWMU 186, and five of those wells (16GW01 through
16GWO0S5), have been incorporated into the TtNUS monitoring aclivities for Rounds 1, 2, and 3.

Round 1

Eleven {11) monitoring wells were sampled during Round 1 at SWMU 16, which includes the five existing
ACE WES wells and six newly installed wells (16MWT01 — 16MWT06). Well location 16GW02 was
initially sampled for a wide range of parameters, and then re-sampled during the same round for SVGCs
and mercury due to low surrogate recovery and holding time. Well location 16GWT(6 was not proposed
for installation in the original QAPP (TtNUS, 2003a), but was installed during Round 1 to compensate for
low-yielding monitoring well 16MWTO1. This location was also initially sampled for a wide range of

parameters, and then re-sampled during the same round for SVOCs due to low surrogate recovery.

Round 2

During Round 2, 12 new monitoring wells (1BMWTO07 — 16MWT18) were installed at SWMU 16, and a
total of 21 groundwater samples were collected. Well location 16MWTO07 was not sampled due to being
dry, and well 16MWT14 was abandoned.

Round 3

Three new monitoring wells (16MWT19 — 16MWT21) were installed at SWMU 16 during Round 3. A total
of 23 samples were collected. Well location 16MWTO07 was not sampled due to being dry, and wells
16MWTO08 and 16MWT16 were both low yielding wells. Dedicated bladder pumps and associated tubing
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were installed in monitoring wells WES-14-02-83, WES-14-03-83, WES-14-04-83, 16MWTO04, 08, 09, 10,
11,12,13, 15, and 17.

2.6 FIELD SAMPLE DOCUMENTATION

Sample documentation consisted of the completion of boring logs, matrix-specific sample log sheets,
sample bottle tags, chain-of-custody records, field task modification request (FTMA) forms, equipment
calibration log sheets, field logbooks, and health and safety documentation. Field documentation was
completed as per SOP CTO 166-03. The sample log sheets contain information such as sample location
and sample |D, container requirements and analyses to be performed, sample type, time, date, and
method of sample collection. Any unusual circumstances encountered during sample collection were
noted on the form. Sampte log sheets can be found in Appendix C of this document. Chain-of-custody
records (see Appendix C.4) were used to track each sample from collection to receipt and analysis at the
laboratory. FTMRs (see Appendix C.8) were used to document deviations from the approved QAPP and
the Addendum No. 1 and the Addendum No. 2 to the approved QAPP. Equipment calibration log sheets
are discussed in Sectlion 2.9.1 and can be found in Appendix C.9 of this document. Upon completion of
sample analyses, sample bottle tags were torwarded by laboratory personnel to the NSWC Crane EPD for

storage.

2.7 SAMPLE HANDLING, PACKAGING, AND SHIPPING

Sample handling activities included the tield-related considerations concerning the selection of sample
containers, preservatives, allowable holding times, sample custody, and maintaining samples at the
appropriate storage temperature. Sampling containers were sealed in Ziploc® plastic bags, and glass
containers were wrapped in plastic bubble wrap to minimize the possibility of breakage during transport.
The sample containers were then placed in a cooler lined with a large plastic garbage bag. The cooler
was packed with a cushioning material (bubble wrap) to prevent container breakage. Samples were
cooled immediately after collection with ice placed over the sample containers. A temperaiure blank was
placed in each cooler prior to shipment. The plastic garbage bag was sealed with a knot, and the chain-
of-custody form was sealed in a Ziploc™ bag and taped to the inside of the cooler lid. A signed and dated
custody seal was applied to each end of the cooler and then covered with strapping tape to provide a
tamper-evident seal. A Federal Express® airbill was applied to the shipping cooler. TtNUS maintained
custody of the samples until they were relinquished to Federal Express®. The Federal Express® tracking
number {airbill number) was recorded on the chain-of-custody form, and the sender's copy of the airbill
was maintained for shipment tracking, if needed. All samples were shipped to the laboratories for
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overnight delivery and were received within sample holding times. Sample bottle tags were removed from

each sample bottle by laboratory personnel and forwarded to the NSWC EPD.

2.8

QUALITY CONTROL SAMPLES

QA/QC samples were collected and generated during sampling activities to monitor both field and

laboratory procedures. These procedures are detailed in the approved QAPP. QA/QC samples included

field duplicates, equipment rinsate blanks, trip blanks, source water blanks, and temperature blanks. Field

duplicate results are tabulated in Appendix F (Analytical Database)} of this document. These types of

QA/QC samples are briefly described below:

*

Field Duplicates - Field duplicates consisted of two samples collected either independently at a
sampling location at approximately the same time in the case of sail or sediment VOC samples,
groundwater, and surface water or as a single sample split into two portions in the case of non-VOC
soil and sediment samples. Field duplicates were collected at the rate of 1 in 10 during Round 1 and
Round 2, and 1 in 20 during Round 3 per medium and were used to assess the overall precision of
the sampling and analysis program.

Equipment Rinsate Blanks - Equipment rinsate blanks were obtained under representative field

conditions by collecting the rinse water generated by running analyte-free water through or over
sample collection equipment after decontamination and before use. However, when pre-cleaned,
dedicated, or disposable sampling equipment was used (no decontamination was required), one
equipment rinsate blank was collected as a batch blank. Additionally, bladder pump equipment
rinsate blanks were collected at a rate of one equipment rinsate blank for every five samples {See the
FTMR form in Appendix C.B). Equipment rinsate blanks were analyzed for the same chemical

constituents as the associated envircnmental samples.

Trip blanks - Trip blanks were used to determine whether contamination of the VOC samples had
occurred during transit or storage. Trip blanks consisted of anaiyte-free water taken from the
laboratory to the site and returned to the laboratory. One trip blank was submitted to the laboratory in

each cooler that contained samples for VOC analyses and was analyzed for VOCs only.

Source water blanks - Source water blanks were obtained by sampling the analyte-free water and
potable water source(s) used for decontamination of sampling equipment. Source water blanks were
used to determine whether analyte-free water or potable water {used for steam cleaning, etc.)

contributed to sample contamination.
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» Temperature blanks - Temperature blanks were used to determine if samples were adequately cooled

during shipment. Temperature blanks consisted of analyle-tree water poured into a clean sample
container at the site or supplied by the fixed-based laboratory. One temperature blank was submitted

to the laboratory in each cooler, and the temperature was checked upon receipt at the laboratory.

29 FIELD INSTRUMENT MEASUREMENTS

Field measurements taken and recorded during field sampling operations included water temperature, pH,
specific conductance, ORP, DO, turbidity, and groundwater level measurements. Ambient air
measurements included monitoring of organic vapors in the breathing zone during intrusive field
investigation activities and monitoring of organic vapors emanating from site sources such as soil samples
and well casings. Several instruments were used during field activities to obtain these measurements

including the following:

« PID
= YSI Model 6 series, multi-parameter water-quality meter
» LaMotte 2020 turbidity meter

* M-scope water-level indicator

2.9.1 Equipment Calibration

Instruments used in the field were calibrated daily prior to use according to manufacturers' requirements

and in accordance with applicable SOPs. Equipment calibration logs can be found in Appendix C.9.

29.2 Field Investigation Preventive Maintenance Procedures/Schedule

The field instruments for this project included the PID, YS! water-quality meter, LaMotte 2020 turbidity
meter, and water-level indicator. The specific preventive maintenance procedures followed for field

equipment were those recommended by the equipment manufacturers.

An appropriate maintenance check was performed daily on each piece of equipment. If damaged or
defective parts were identified during the maintenance check, and it was determined that the damage
could have an impact on the instrument's performance, the instrument was removed from service until the
defective parts were repaired or replaced. Critical spare parts were kept on site to reduce downtime.
Spare parts included batteries, a DO-probe membrane kit (membranes and a bottle of solution), and air
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paricle filters for the PID. Back-up instruments and equipment were available on site or were shipped

within 1 day via overnight courier to avoid delays in the field schedule.

2.10 SURVEYING

All monitoring well, sail boring, surface water/sediment, staft gauge, seep, and sump sampling locations
were surveyed. The top of the riser pipe (where the uncapped well riser is marked), the top of the
protective casing, and the ground surface elevation at each monitoring well location were surveyed to
within 0.01-foot vertical accuracy. For all other locations, the ground surface elevation was surveyed to
the nearest 0.10-fool. Stall gauge reference point elevations were also surveyed to the nearest 0.01 foot.
Vertical elevations were referenced to the 1988 North American Verical Datum {NAVDS88). Existing
survey monuments at NSWC Crane were used as reference points. Horizontal locations of samples,
borings, wells, and sump pumps were surveyed to Indiana State Plane coordinates to the nearest
0.10 foot and referenced to the 1927 North American Datum {(NAD27). All surveying was performed by a
surveyor professionally licensed in the State of Indiana. Copies of the survey data can be found in
Appendix D.3.

2.1 DECONTAMINATION

The nondedicated, nondisposable equipment involved in field sampling activities was decontaminated
before beginning work, during drilling and sampling activities, and at the completion of the RFI activities in
accordance with SOP CTO166-16. This equipment included drilling rigs, down-hole tools, augers, and soil

and water sampling equipment.

2.1141 Major Equipment

All down-hole equipment, including down-hole drilling tools, were steam cleaned with high-pressure hot

water prior to beginning work, between borings, and at the conclusion of each shift of drilling.

Well riser pipe and screens were supplied at the site in certified clean packaging. All decontamination

activities took place at a predetermined area within NSWC Crane.

2.11.2 Sampling Equipment

All nondedicated (reusable) equipment used for coliecting samples was decontaminated both before field

sampling, between sample collections, and at the end of each sampling event. This equipment included
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slainfess-steel trowels, stainless-steel mixing bowls, bladder pumps, etc. The following decontamination

steps were taken:

» Potable water and phosphate-free detergent wash (scrub if necessary)
» Potable water rinse

s Deionized (DI) water rinse

«  Airdry (if possible)

* Worap in aluminum foil (if not to be used immediately)

An isopropanol rinse was not necessary because no oily residue was evident on the sampling equipment.

Field analytical equipment such as pH, conductivity, and temperature probes were rinsed first with analyte-
free water then with the sample prior to making measurements. Water level measurement devices were

rinsed with DI water,

2.12 WATER- LEVEL MEASUREMENTS AND AQUIFER TESTING
2.12.14 Groundwater Level Measurements

Water-level measurements were obtained from each monitoring well prior to development and purging. In
addition, complete synoptic rounds of water levels were taken including all the wells at the end of each
round of field activities. Each round of synoptic water-level measurements was obtained within a 4-hour
time period. Measurements were taken with an electrical water-level indicator {M-scope), using the top of
the riser pipe as the reference point to determine water depth for monitoring wells and using a surveyed
mark for staff gauge measurements. All measurements were taken in accordance with the specific SOP
contained in the Appendix of each respective QAPP. A mark was placed at the top of the riser pipe to
ensure that measurements were taken from a consistent reference point. Water-level measurements and
staff gauge measurements were recorded to the nearest 0.01 foot on groundwater level measurement
forms, which are provided in Appendix C of this document. Table 2-2 contains water level/elevation data

for each round.

2122 Staff Gauge Installation and Estimation of Stream Flow

Staff gauges were installed at the culverts of drainage ditches and intermittent streams where flowing

water was observed. Marks were placed on these permanent structures denoting the point where
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measurements would be taken and the staff gauge number. Refer to Figure 2-3 for staff gauge locations
at SWMU 16.

Stream flow estimates were made based on visual observations and can be found in Appendix C. Due to
shallow depths, dense grassy cover, and/or natural features interfering with adequate unrestricted
stream/drainage ditch runs, stream flow measurement SOP CTQ166-20 could not be followed at all

sampling locations.

2123 Aquifer Testing

Slug tests were performed at SWMU 16 to determine the hydraulic characteristics of the formation in the
immediate vicinity of the wells, During slug testing, the change in water level in the wells was induced by
withdrawing (rising head} or introducing (falling head) a solid PVC slug with a volume equivalent to
approximately 2 to 3 feet of displacement in a 2-inch well. In some instances, cne or two bailers (one
bhailer induces approximately 1.5 feet of displacement in a 2-inch well) were used to withdraw water to
initiate the water level change. Monitoring wells with a water level below the top of the well screen were
tested only using the rising head method and in most cases using a bailer to induce the water level

change. Monitoring wells with 3 feet or less of standing water were not slug tested.

Prior to performing each slug test, the static water level in the monitoring well was measured using an
electronic water-level indicator. Water levels were recorded with a pressure transducer at linear and
logarithmic intervals of time via a programmed electronic data logger as the head returned to the original
static water level. The time and the rate of change required for the water level to return to the original
static water level are functions of the transmissivity and hydraulic conductivity of the aquifer. The resulting
drawdown data from the slug tests were evaluated using the Hvorslev Method (Fetier, 1998). The
geometric mean is the best measure of central tendency; therefore, the average hydraulic conductivity for

the site is best presented as the geometric mean of the test results.
Slug tests were performed in monitoring wells 16MWTO02, 16MWTO04, 16MWTO05, 16MWTO09, 16MWT10,

16MWT15, 16MWT17, and 16MWT21 at SWMU 16 during the three rounds of investigation. Slug test
data evaluation results are discussed in Section 4.6. ‘
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INSTALLATION DATES AND DEPTHS OF MONITORING WELLS AND SOIL BORINGS,

AND DEPTHS OF SOIL SAMPLES COLLECTED

SWMU 16 - CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR

NSWC CRANE
CRANE, INDIANA
PAGE 2 OF 4
- Depth Interval(s) of
Boring or Well No. ch>tal [t))epth D""m%) Date Drilled Soil Samples
(feet bgs) Method (feet bgs)
SWMU 16 - Round 1 {cont'd)
165B32 4 RS 9-Apr-03 0-2,2-4
165B33 4 RS 9-Apr-03 0-22-4
16SB34 3 RS 9-Apr-03 0-2,2-3
165B35 2 DPT 28-Mar-03 0-2
165B36 3 RS 9-Apr-03 0-2,2-3
16SB37 2 DPT 28-Mar-03 g-2
16SB38 3 DPT 28-Mar-03 0-2,2-3
165839 3 DPT 28-Mar-03 0-2,2-3
1685B40 8 DPT 28-Mar-03 5-6,6-8
165B41 7 DPT 27-Mar-03 3-5,5-7
SWMU 16 - Round 2
16MWTO7 25.5 HSA 11-Nov-03 NS
16MWTO8 99 RS 9-Nov-03 NS
16MWTO09 25 HSA 8-Nov-03 NS
16MWT10 25 HSA 3-Nov-03 NS
16MWT11 98 HSA 11-Nov-03 NS
16MWT12 26.5 HSA 7-Nov-03 NS
16MWT13 19 HSA 11-Nov-03 NS
16MWT 14 25 HSA 7-Nov-03 NS
16MWT15 92 RS 9-Nov-03 NS
16MWT16 40 HSA 9-Nov-03 NS
16MWT17 24 HSA 8-Nov-03 NS
16MWT18 105 RS 18-Jan-04 NS
165542 2 HA 5-Dec-03 0-1,1-2
165843 2 HA 5-Dec-03 0-1,1-2
165544 2 HA 5-Dec-03 0-1,1-2
165545 2 HA 5-Dec-03 0-1,1-2
185546 2 HA 5-Dec-03 0-1,1-2
165847 5 HA 5-Dec-03 0-1,1-5
165SB48 3 HA 5-De¢-03 0-1,1-3
165B49 5 HA 5-Dec-03 0-1,1-5
165B50 3 HA 5-Dec-03 0-1,1-3
SWMU 16 - Round 3
16MWT19 15.5 HSA 28-Jul-04 NS
16MWT20 16 HSA 28-Jul-04 NS
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INSTALLAT!ON DATES AND DEPTHS OF MONITORING WELLS AND SOIL BORINGS,

AND DEPTHS OF SOIL SAMPLES COLLECTED

SWMU 16 - CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR

NSWC CRANE
CRANE, INDIANA
PAGE 3 OF 4
- Depth Interval(s) of
Boring or Well No. chrtal Depth D”"m%) Date Drilled Soil Samples
(feet bgs) Method (feet bgs)
16SB52 5 DPT 12-Aug-04 1-2,2-5
165B53 5 DPT 12-Aug-04 1-2,2-5
16SB54 5 DPT 13-Aug-04 i-2,2-5
16SB55 7 DPT 12-Aug-04 1-2,2-6,6-7
16SB56 B DPT 12-Aug-04 1-2,2-6,6-8
16SB57 6 DPT 13-Aug-04 1-2,2-6
165SB58 7 DPT 13-Aug-04 1-2,2-6,6-7
165B59 8 DPT 13-Aug-04 1-2,2-6,6-8
165860 9 DPT 11-Aug-04 1-2,2-6,6-9
165861 7 DPT 11-Aug-04 1-2,2-6,6-7
16SB62 7 DPT 13-Aug-04 1-2,2-6,6-7
165B63 8 DPT 11-Aug-04 1-2,2-6,6-8
165B64 10 DPT 11-Aug-04 1-2,2-6,6-10
18SB65 8 DPT 11-Aug-04 1-2,2-6,6-8
16SB66 8 DPT 12-Aug-04 1-2,2-6,6-8
163867 9 DPT 12-Aug-04 1-2,2-6,6-9
165868 9 DPT 12-Aug-04 1-2,2-6,6-9
165B69 7 DPT 12-Aug-04 1-2,2-6,6-7
16SB70 7 OPT 12-Aug-04 1-2,2-6,6-7
16SB71 6 DPT 12-Aug-04 1-2,2-6
16SB72 7 DPT 12-Aug-04 1-2,2-6,6-7
1638873 4 DPT 12-Aug-04 1-2,2-4
165874 5] DPT 17-Aug-04 1-2,2-6
168B75 3 DPT 12-Aug-04 1-2,2-3
168B786 7 DPT 12-Aug-04 1-2,2-6,6-7
168877 14 DPT 12-Aug-04 1-2,2-6,6-10
165B78 9 DPT 12-Aug-04 1-2,2-6,6-9
165B79
16SB80
lgggg; Discretionary Samples (Not Collected)
165B83
165884
165885 4 HA 14-Aug-04 0-2,2-4
165B86 4 HA 14-Aug-04 0-2,2-4
163SB87 4 HA 14-Aug-04 0-2,2-4
165888 4 HA 14-Aug-04 0-2,2-4
165889 4 HA 14-Aug-04 0-2,2-4
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INSTALLATION DATES AND DEPTHS OF MONITORING WELLS AND SOIL BORINGS,

AND DEPTHS OF SOIL SAMPLES COLLECTED

SWMU 16 - CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR

NSWC CRANE
CRANE, INDIANA
PAGE4 OF 4
- Depth Interval(s) of
Boring or Well No. T‘;ta't?fpth D""'r;?,, Date Drilled Soil Samples
{(feet bgs) Metho (feet bgs)

165B90 8 DPT 16-Aug-04 4-6,6-8
16SB91 9 DPT 16-Aug-04 4-6,6-9
165892 8 DPT 16-Aug-04 4-6,6-8
155B93 B DY 18-Aug-04 4-%,6-8
165894 8 DPT 16-Aug-04 7-8
16SB95 7 DPT 16-Aug-04 4-6,6-7
165B96 8 DPT 16-Aug-04 4-6,6-8
16SB97 7 DPT 16-Aug-04 4-6,6-7
165898 6 DPT 16-Aug-04 1-2,2-6,6-7
16SB99 8 DPT 16-Aug-04 1-2,2-6,6-8

Notes:

(1) HA =Hand Auger, DPT = Direct Push Technology, RS = Rotosonic, HSA = Hollow Stem Auger.

NA = Nol applicable
NS = No sample

bgs = below ground surface
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MONITORING WELL CONSTRUCTION INFORMATION AND WATER LEVEL MEASUREMENTS
SWMU 16 - CAST HIGH EXPLOSIVES FiL L/BUILDING 146 INCINERATOR
NSWC CRANE
CRANE, INDIANA

PAGE10OF 2
—
Screened Interval
well \nstafiation Northing Easting GIOUI.I(] Top of F.tiser Tl:\la:u Watf-er- May 5, 2003 May 30, 2003 January 24, 2004 February 4, 2005
Number Date {NADS3) (Napsg) | Flevoton | Elevation 1 Depth Top Bottom Top Bottorn B;Z:;g
Depth to Water Depth 1o Water Depth to Water Depth to Water
Water Elevaton Water Elevalon Water Elevalon Water Flevaton
(feet) {teet) (feet amsi) | (feef amsl} {leet bgs) {leet brp} | (feetbrp) | (feet amsl}| (feet amst) {feel brp) | (feet amsl) {feet brp) | (feel amsl) (feet brp) | (leet amsl) {feet brp} | (feet amsi)
16MWTO1 4/8/2003 13211%3.49 3032861.29 76202 764.50 24.00 14.00 24.00 748.02 738.02 Puz 2519 732.31 22.70 741.80 1912 745.38 15.88 748.62
16MWT02 4/11/2003 1321146.42 303255916 757.60 760.36 18.00 8.00 18.00 749.60 739.60 Puz 6.55 753.81 12.18 748.18 10.94 749,42 12 B1 74775
16MWT03 4/10/2003 1320946.97 3032644.29 761.95 T64.41 35.00 25.00 35.00 736.95 726.65 Pmz 27.20 FETVA 28.07 736.34 28.34 736,07 28.88 735.53
16MWTO4 4/9/2003 1321003.28 3032946.47 763.88 766.14 25.00 15.00 25.00 743.88 738.88 Puz 8.05 758.09 13.14 753.00 13.11 753.03 14.29 751.85
16MWTO5 4/9/2003 132074179 3032812.77 764.50 766.88 40.00 29.00 39.00 735.50 725,50 Pmz 2977 73711 30.39 736.49 31,44 735.44 32.1 73477
16MWTOG 4/24/2003 1321199.52 3032883.37 76177 764.44 2500 15.00 25.00 746.77 736.77 Puz 2233 742.11 15.92 748.52 17.41 747.03 17.79 746.65
16MWTO07 1$11/2003 | 1321176.83 3033001.57 760.54 762.87 25.50 15.00 25.00 745.54 73554 Puz NA NA NA NA Dry < 735.54 Dry < 735.54
16MWT08 11/9/2003 1321179.45 3033000.24 759.87 761.56 95.00 85.00 95.00 674.57 66457 Piz NA NA NA NA 97.03 664.53 96.60 £64.96
1MW T0S 11/8/2003 1321068.49 3033041.44 762.43 764.28 25.00 15.00 25.00 747.43 737.43 Puz NA NA NA NA 13.88 750.40 15.25 749.03
16MWT10 - 11/9/2003 1320936.05 3033074.74 761,93 764.43 25.00 14.00 24.00 747 .93 737.93 Puz NA NA NA NA 22.05 742.38 22.30 742.13
16MWTt1 11/11/2003 1320934.64 3033062.79 763.23 765.24 98.00 86.00 98.00 677.23 667.23 Plz NA NA NA NA 96.30 G68.94 96.41 568.83
16MWT12 11/7/2003 1320728.14 3033074.92 75323 755.45 26.50 16.00 26.00 737.23 727.23 Pmz NA NA NA NA, 20.13 735,32 20.94 73451
16MWT13 11/11/2003 1321125.78 3032562.41 757.62 758.57 12.00 8.00 18.00 745.62 73%.82 Puz NA NA NA NA 10.25 74932 11.36 748.21
16MWT t4 1177/2003 abxd. abd. 764.98 abd. 25.00 15.00 25.00 749.98 738.98 Puz NA NA NA NA Dry, abd. < 739.98 abd. abd.
1BMWT 15 11/9/2003 132112081 3032563.53 7587.73 759.69 92.00 81.00 91.00 676.73 666.73 Plz NA NA MNA NA 53.23 706.46 5499 70470
16MWTI16 11/9/2003 1321059.41 3032814.52 764,98 764.74 40.00 26.00 36.00 738.98 728.98 Pmz NA, NA NA NA 32.93 731.81 34.40 . 730.34
16MWT17 11/8/2003 132123588 3032675.07 764,78 766.53 24.00 14.00 24.00 750.79 740.79 Puz NA NA NA NA 1535 751.18 15.78 750.75
16MWT 18 1/18/2004 1321068.96 3032807.84 764.99 764,44 105.00 94.00 104.00 670.99 660.99 Piz NA NA NA NA 96.65 667.79 85.75 658.69
16MWT19 | 7/28/2004 | 132017228 | 303384662 | 60673 609.31 16.00 500 15.00 601.73 591.73 d‘e'g:)'z:s NA NA NA NA NA NA 3.25 '606.06
16MWT20 | 7/28/200¢ | 132053268 | 303103068 |  607.43 609.92 $6.00 500 15.00 602.43 592.43 d‘g’;g‘:ﬁs NA NA NA NA NA NA 3.66 606.27
T6MWT21 9/8/2004 r;T 320581.35 3032960.08 760.78 763.05 96.00 80.00 895.00 680.76 665.78 Piz NA NA NA NA NA NA 6546 697.59
WES-14-01-83 1983 1320638.35 30G32713.38 763.87 766.67 50.70 35.80 45.30 728.07 718.57 Pmz 31.00 735687 31.00 735.67 31.84 734.73 32.33 734.34
WES-14-02-83 1983 1321319.00 3032647.27 763.89 766.54 25.80 11.35 20.39 752.34 743.30 Puz 14.23 752.31 14.56 751.98 j;’%ﬁ 751.18 15.94 750.60
WES-14-03-83 1983 1320816.00 3033018.50 761.51 763.93 35.40 20.88 29.99 740.63 731.52 Puz 18.80 745.13 19.83 74410 20.00 743.93 20.45 743.48
WES-14.0483 1983 13205872.35 3032960.96 760.42 762.99 46.00 31.38 40.47 729.04 719.95 Pmz 26.80 736.19 27.27 735.72 28.29 734.60 28.70 734.29
WES-14-05-83 1983 1320584.05 3032850.32 766.60 769.40 50.70 35.80 45.25 730.80 721.35 Pmz 32,59 736.81 33.05 736.35 34.18 73522 34.88 734.52




TABLE 2-2

MONITORING WELL CONSTRUCTION INFORMATION AND WATER LEVEL MEASUREMENTS

SWMU 16 - CAST HIGH EXPLOSIVES FILL/BUWLDING 146 INCINERATOR

NSWC CRANE
CRANE, INDIANA
PAGE 2 OF 2
Screened Interval
. . R Ground Top of Riser Total r ’— Water- May 5, 2002 May 30, 2003 January 24, 2004 February 4, 2005
Well Inslalfation Northing Easting Elevation Elevatio Depth™ Bearin
Number Date {NAD83) (NADB3) " eP To Bottom To Bottom Zcmeg
P P Depth to Water Depth to Waler Depth ta Water Depth to Water
Water Elevaton Water Elevalon Water Elevaton Water Elevaton
(feet) {feet) {feet amsl) | (feet amsl)) (teet bgs) {feetbrp} | (feet brp) | (feet amsl}; (feet amsl) (feet brp) | (feet amsl) (feet brp) | {feet amsl) (feet brp} | {feet amsl) (feetbrp) | (feet amsl)
STAFF GAUGES -

165G 10/16/04 1321342, 3032495.83 750.58 NA NA NA NA NA NA Puz NA NA NA NA NM NM dry NA
165GG2 10/16/04 1321121.91 3032465.01 734.32 NA NA NA NA NA NA Puz NA NA NA NA NM NM 5.29 729.03
165G03 10/16/04 1320712.52 3032705.12 761.79 NA NA NA NA NA NA Puz NA NA NA NA NM NM 5.03 756.76
165G04 10/16/04 1320748.57 3033005.16 762.44 NA NA NA NA NA NA Puz NA NA NA NA NM NM 2.15 760.29
165G05 10/16/04 1320889.16 3032979.28 763.21 NA NA NA NA NA NA Puz NA NA NA NA NM NM dry NA
165G06 10/16/04 1320930.80 3034364 .52 603.53 NA NA NA NA NA NA Plz NA NA NA NA NM NM 351 600.02
165607 10/16/04 1320765.76 3034582.61 601.53 NA NA NA NA NA NA Plz NA NA NA NA NM NM 5.99 595.54
165G08 10/16/04 131899238 3033277.47 590.00 NA NA NA NA NA NA Plz NA NA NA NA NM NM 416 585.84
165G08 10/16/04 1318679.54 3033368.61 583.26 NA NA NA NA NA NA Plz NA NA NA NA NM NM 6.34 576.92
Notes:

1 = Total depth of boring; total depth of well may be less.

amsl = Above mean sea level (NAVDESS).

abd. = well was grouted shut and abandoned

bgs = Below ground surface.

brp = Below reference point (fop of riser for monitoring wells).
NA = not applicable

NM = not measured

NADB3 = North American Datum of 1983

NAVDB88 = North American Vertical Datum ol 1988
Puz = Upper Pennsylvanian water-bearing zone
Pmz = Middle Pennsylvanian water-bearing zone
Plz = Lower Pennsylvanian water-bearing zone
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(53R Ll (A

SWMU 16 Surface Water

(Round 2)

16SW0102

165W0202

165W0702

16SW1201

>x|c|c|c

16SW1201-F

16SW1301

>
>

16SW1301-F

16SW1401

16SW1401-F

16SW1501

b B B R B P B
WX G
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SWMU 16 - CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR

ROUNDS 1,2, AND 3

NSWC CRANE
CRANE, INDIANA
PAGE 8 OF 10

SUMMARY OF ENVIRONMENTAL SAMPLES AND LABORATORY ANALYSIS

Sample
Number

Analytical Fraction

ALC

AVS/SEM

CEC
DIOX

HEREB

NH3
SvocC

PAH

PCB

PH

PIC

TOC

Sulfide/

Chioride
MEE

TOC

MNA

SIM’

16SW1501-F

16SW1601

»|C| [EXP

x|C| [NTIA

=xlo} [VOC

165W1701

16SW1701-F

16SW1801

>
pod

16SW1B01-F

165W1801

16SW2001

*|O
x{O

165W2001-F

16SW2101

> >0 >

16SW2101-F

x| ¢ < | O | x| | < C|x<|HG

w x|l Ol ||| =< | Ol |METALS

165W2201

X

e
o

U

o

Q|clo|o

o

wlwle|O

SW TOTALS

QSO |O

Qo|o|o
o|o|o|o
@|re|olm

oo

—)
xR

[=]a] =] (=
Wi Ot
j=] =] =] =)
-
e

Qlo|o|o

[=] [or) L] [}

o|o|o|e

lojo|c

QIo|jo|o

(=] [=] [=] [

(=] =] L] L)

ojo|o|o

Q|olo|o

Q|=|olo|O

SWMU 16 Surface Water

(Round 3)

165W0301

16SW0301-F

165W0401

165W0401-F

16SW0501

16SWO501-F

165SW0601

16SW0601-F

16SwWas1

165W0801-F

163W0301

16SW0301-F

16SW10014

16SW1001-F

16SW1101

16SW1101-F

16SW1202

16SW1202-F

16SW1302

16SW1302-F

16SW1601

165W1601-F

165W 1501

16SW1901-F

165W2301

165W2301-F

165W2401

165W2401-F

16SW2501

16SW2501-F

16SW2a601

165W2601-F

16SW2701

165W2701-F

165W2801

E Ao d b B B o b e R B B e B B Bod Pt B Bt B B d b Bl Pl g b B Pod ol

P AR P PP d b P E b b B b B b B B b Bt B P b P B B B Bl g B B




TABLE 2-3

SUMMARY OF ENVIRONMENTAL SAMPLES AND LABORATORY ANALYSIS
SWMU 16 - CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR

ROUNDS 1, 2, AND 3
NSWC CRANE

CRANE, INDIANA

PAGE 9 OF 10

Sample
Number

Analytical Fraction

ALC

AVS/SEM
CEC

DIGX

EXP

HERB

NH3

NTIA
SVOoC

PH

PIC

TOC

Chloride

Sulfide/
MEE

TOC

MNA
S

16SW2801-F

165W2801

x| |vOC
PAH
PCB

16SW2801-F

16SW3001

>

16SW3001-F

X

U

0]

SW TOTALS

QO |TO

[=][-=1[=] [+]
[=] =] =] [=]

(=] =] =] l=

L L= [=] BN

[=][=]f=]) =]

Slo|e|Bl=|>={x|=|=xHG

Blo|o|&|x!x|=x|x|=<|METALS

(=] =] =]} e

f ) =) ] B
QIO|o|IC
w|o|o|w
o|oola
(=] fuv} L] o]

olo|c|e

o|ojolo

Q|o|ofjo

o|Io|o|o

QIo|oio

Q|o|o|o

(=] [=] P L]

ooo|o

SWMU 18 Sediment

(Round 1}

1650010004

165D020004

165D030004

163D040004

1650050004

1650060004

2P| |

b o B e

ey B B B B

1650070004

165D0B0004

1650090004

1650100004

16SD110004

X

U

0

SO TOTALS

[=1]{=]{=] =]

WOo|ofw
wW|oo|w

[=1[=] =] [=}

N |o]w|x{X]XE|O x| x| X x| x|O

wlojo|w|xx]|»]|>x

w|m|o]wlx x| x|O]x|x]x{x|>x]|O

w|rojofo] x| x] =] x| O x| x| x| x|x]|D

Q{o|o|o

(10N [=10=1824 324 o4 Eoa felhad 2 bod g g e

[=][=] [=] (=]
=1 [=l[=1=]
OO XXX x
(=] k=] L=t =]

G| o|O|w

w|oc|o|w|x]| x>

W Oo|Olw

(=] [=] [~ ] [ o]

ojlolo|lo

o|lo|o|c

[ =21} lw] L]

o|lola|o

SWMU 16 Sediment

{Round 2

16SD120004

165D 130004

1650140004

165D150004

1650160004

1650170004

16SD180004

16SD190004

1650200004

1650210004

Bt B e o P 4 b B

b Pt B Bld bod e Bod By B B

F| P3| I | 2| 2 2| X

1650220004

b B o o b bd b Bod b

X

-
-

u

0

[=FEend for ] fue

ol|lo|o|o
olo|c|e

cl|loje|o

[=]{=)la]la]

— —
ole|lP|e

o|o|o|o

olC|o|o
j=] =] =] (=}
oo
(=] Lan] {wr] (e}
olojoc|o

Qlo|o|o

(=] [od L =] (=)

ojojo|o

(=] =] (o] o]

(=] [=] L] [}

o|o|lo|o

QOO

e (=2 E=T g

SDTOTALS

—
-t

SWMU 16 Sediment

Round 3)

16500302

16500402

16800502

16SD0G02

165D0g02

16800902

16501002

16501102

A A i i o b o d

P B Pt B Rad Pad P P




TABLE 2-3

SUMMARY OF ENVIRONMENTAL SAMPLES AND LABORATORY ANALYSIS
SWMU 16 - CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR

ROUNDS 1, 2, AND 3
NSWC CRANE
CRANE, INDIANA
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Analytical Fraction

Sample
Number

ALC

AVS/SEM

CEC

DIOX
EXP

HERB

NH3
NTIA
SVOC
vOC
PAH
PCB

PH

PIC

TOC

Chloride

Sulfide/
MEE

TOC

MNA

SIM

16501202

16501302

16501602

16SD1902

165D2302

16502401

16502501

165D2601

165D2701

16502801

16SD2901

163D3001

X

U

0

SD TOTALS

(=] [=] [=] [=]

[=1[=] [=] [=)

(=) i=] o] o]

Q|o|o|a

(=] [=] [ o] [a]

(=4 [=] (=] [=]

Bl ojo|B]=|x=|x|x|x|=>||=|=|>=|><|METALS

Mlolo|B]x x| x|l x|5<|x] || x]|>|><|HG
&fo|of s x|xixix

QOO0
oloc|o|o
Q{Oo|o|C
o|lojo|o
Q|o|o|o
[=] [=] [=) L]

(=] [=] (=] [=)

[=][=] (=] [=]

ojo{o|o

[=]{=] =] =]

Q|o|ojo

(=1 [=] =] L~}

o|c|lo|o

SWMU 16 Seep (Round 2)

165P0tO1

165P0201

16SP0301

165P0401

16SP0501

X

U

0

SP TOTALS

(=] =] [e] L]

[=d f=] ] (=)

o|ec|o|o

[r=] Land L] Fobe]

ol|o|ojo|O|o|o|o|o

Qoo|e

[=][5:1[=][=1Ie][e][a][e][s]
o|njo|e|O|o|o]|o]|o
aln|o | |00
=1t =1[=] [s]le][s][e][e]

[=] [=} =] [=]
Q|o|o|o
(=] Le] Lw] [ ]
Qoo
Q|o|e|e

Q|lojlo|o

olo|o|e

oljla|o|o

Ql|lo|o|c

ojo|o|o

o|o|Cclo

(=2 [=] [ =] Le]

(1) Samples collected inside Building 146

X = Analyzed.
U = Unscheduled.

O = Omitted (See Table 2-X for reason).

TOC - Total organic carbon.

AVS - Acid volatile sulfide.

CEC - Cation exchange capacity.

DIOX - Digxins.
EXP - Explosives.

HERB - Herbicides.
AVS/SEM - Acid volatile/simultanecusly extracted metals.

ALC - 1,4-dioxane, acetonitrile, isobutyl alcohol, propionitrile as determined by Method BO15B8

HG - Mercury.

NH3 - Ammonia,

NTIA - Nitrite/nitrate.

SVOC - Semivolatile organic comounds.
VOUC - Volatile organic compounds.

PAH - Polynuclear aromatic hydrocarbon,
PCB - Polychlorinated biphenyl.

PIC - Picrates, {picric acid, picrimic acid).
SEM - Simultaneously extracled metals.

Metals - U.S. EPA Contract Laboratory Program Target Analyte List Metals
Water samples with a -F designation were filtered in the field prior to preparation




TABLE 2-4

REASONING BEHIND OMITTED AND UNSCHEDULED SAMPLING
SWMU 16 -CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR
ROUNDS 1, 2, AND 3
NSWC CRANE
CRANE, INDIANA
PAGE 1 OF 4

Analytical Fraction

W

Sample 17 ~
Number 3§&§%§£§§8§89§%58§8§ REASON
iz |uty wlZlz|gl>|a|&]|T 3 E|=)0 | ®
= i eel Ll
SWMU 16 Ground Water (Round 1
[16GW0202 Ufu U Re-sample due to hoiding time exceedence
16GWTO601 5] vijuvfifujuluju]jululu U Well installed to replace 16MWTQ1
18GWT0602 u Re-sample due to holding time exceedence
SWMU 16 Ground Water {Round 2
16GWTO102 O 0|0 0 Q Well dried out
16GWTO701 O O] 0O ) o O |©O Weli dried out
16GWTOB( O O 10 Weil dried out
16GWT1101 O Q Well dried out
16GWT1201 U Substitute
16GWT1401 o] o3 Ke; O O © 10 Well adandoned
16GWT1501 [¢] Missed sample
16GWT1601 0 0 ]0 Well dried out
SWMU 16 Ground Water (Round 3
16GWTO702 0 O Dry well
16GWT0802 00 o] Wall dried out
186GWT1802 0] 0O Well dried out
SWHMU 16 Surface Soil (Round 3)
1685790102 0 Discretionary sample
1658800102 0 Discretionary sample
1655810102 8] Discretionary sample
1655820102 0] 0 Discretionary sample
1658830102 Q|0 Discretionary sample
16358840102 0|0 Discretionary sample




TABLE 24

REASONING BEHIND OMITTED AND UNSCHEDULED SAMPLING
SWMU 16 -CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR
ROUNDS 1, 2, AND 3

NSWC CRANE
CRANE, INDIANA
PAGE2 OF 4
Analytical Fraction
[ S T 1 I R
33:2:; o|%|a|B|e 2 w|2(8lo(z|m|o E’%;’- wlol|lL|o|= REASON
2|5 (E(Z(GIZ|E|S(S|E(8|2|5 32 |E8(5(0(
= LS

SWMU 16 Subsurface Soil (Round 1

16SBO3XXXX OlOJC]O Q|0 C|OC|0O Refusal
16SBO4XXXX Q10O 0O C|O0|01010O Refusal
165BO5XXXX 010|C|0O 0] @] C Refusal
16SBOBX XXX OQlOo|0O]|0 ) O 0] Refusal
185B0O7XXXX 010]C| 0O O Q O O|0l 0O Refusal
16SBOBXXXX lo|0O] 0O O O O Refusal
16SBO9XXXX 0101010 Q C O Refusal
16SB10XXXX QlO|O]|O O Q O Refusal
16SB14XXXX O[O0 C @] C O Refusal
16SB15XXXX QlO[0O]| 0O O Q O Refusal
18SB18XXXX O[QJ0C]0O 0 0 o] Refusal
16SB20XXXX OQlOo|O|0O 0 0 0] Refusal
165821 XXXX O|0jJOJ0O O O Q Refusal
16SB31XXXX Qloc|O|O 0 0 0 o100 |0 Refusal
16SB35XXXX O[O0]|]C|O 0 O 0 Refusal
16SB37X XXX OjJjO| 0| C O Q O 0100 Refusal
SWMU 16 Subsurface Sail (Round 3)

16SB5106XX O Refusal
16SB5206XX O Refusal
16SB5306XX O Refusal
165B5406XX 0 Refusal
165SB57068XX O Refusal
16SB7106XX O Refusal
16SB7306XX 8] Hefusal




TABLE 2-4

REASONING BEHIND OMITTED AND UNSCHEDULED SAMPLING
SWMU 16 -CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR
ROUNDS 1, 2, AND 3

NSWC CRANE
CRANE, INDIANA
PAGE 3 OF 4
Analytical Fraction
Sample %) -~
Number 33&2"&'25805893:1‘558:82 REASON
I |5|w|¥|T|E|Z|Zz(g |5 |E|x|5Z|=|0|2|F|D
= no
165B7406XX 0 Refusal
16SB7506 XX 0 Refusal
165B780206 Q Discretionary Location {Not Sampled)
165B7906XX 0 Discretionary Location (Not Sampled)
1658800206 O Discretionary Location {Not Sampled)
16SB8006XX O Discretionary Location (Not Sampled)
16SB810206 O Discretionary Location (Not Sampled)
165B8106XX 8] Discretionary Location (Not Sampled)
1658820204 010 Discretionary Location (Not Sampled)
1658830204 0Ol 0 Discretionary Location (Not Sampled)
1658840204 Ol0 Discretionary Location (Not Sampled)
SWMU 16 Surface Water (Round 1)
165SW0101 U U More information requested
16SWO0201 U U Mare information requested
165W03 OO0 0] O 0 0 Q |Dry
165W04 Ol|O|O 0|0 Q O C |Dry
168W05 olo]o 0|0 0 O O [Dry
165W06 ClO}| 0O O[O O O O |Dry
165W0701 U U More information requested
SWMU 16 Surface Water (Round 2)
16SW0102 U Resample
165W0202 U Resample
16SWO702 U Resample
16SW1601 O 010 0 O Dry
16SW1901 O Q)]0 0 O Dry
165SW2201 O O |Dry




TABLE 24

REASONING BEHIND OMITTED AND UNSCHEDULED SAMPLING
SWMU 16 -CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR
ROUNDS 1, 2, AND 3
NSWC CRANE
CRANE, INDIANA
PAGE 4 OF 4

Analytical Fraction

Sample 7)) -
Number 35&%‘532583339§“358I8§ REASON
<|g|u|R|T|lu|Z|2Z|z|(>|e|(c|>]|5Z|(=2|0|*F|®
= ®wo
SWMU 16 Sediment (Round 1
18SD010004 O 0]0 0 No sediment.
18650070004 0 0|0 0 No sediment.
SWMU 16 Seep (Round 2)
165P<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>