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1.0 PROJECT DESCRIPTION

This Resource Conservation and Recovery Act (RCRA) Facility investigation (RFI) Phase Il investigation
is being conducted in accordance with applicable RCRA Corrective >Action requirements, including the
need for RFls to be conducted at the Naval Surface Warfare Center (NSWC) Crane, Crane, Indiana.
Investigation requirements are specified in the NSWC Crane RCRA hazardous waste management
permit originally issued on December, 29 1989 and renewed on September 14, 1995 (U.S. EPA, 1995),
and approval letters issued by U.S. EPA Region 5 for two RFls conducted at the Ammunition Burning
Grounds (ABG), which is also known as solid waste management unit (SWMU) 03/10. The approval
letters were issued by U.S. EPA Region 5 for the final report titled RF! Phase Il Surface Water Release
Assessment Report for SWMU 03/10 Ammunition Burning Ground (U.S. EPA, 1999) and the final report
titted RCRA Facility Investigation Phase Il Ground Water Release Characterization Report, dated May
1994 (U.S. EPA 1999a). This investigation will provide data on select organic and inorganic chemical
concentrations in surface soils, subsurface soils, sediment, surface water and ground water at two Areas
of Concern (AOC) located within the ABG: the Jeep Trail and Little Sulphur Creek. The Jeep Trail is
inactive. While some samples will be taken within the ABG Treatment Unit boundaries, these samples
will be used to assess the impact of surface soil washout into Little Sulphur Creek. This investigation is

intended to address the potential risks associated with the ABG Jeep Trail and Little Sulphur Creek only.

Open burning treatment took place at two adjacent locations at the Jeep Trail. In one location, the Burn
Area, bomb easings containing explosiVe residues were open burned using black powder to remove any
explosive residues. In the second location (the Burn Pit), explosive-contaminated materials including
small munitions items and components, solvent contaminated rags and packaging material were burned
using wood dunnage in a pit. Ash was periodically removed from the pit and taken to the main ABG
treatment area for disposal. The pit was closed by removal of ash and backfilling with dirt. No other
removal action took place. Ground water monitoring and soil sampling have taken place at the Jeep Trail.
The monitoring data show that chlorinated solvents, explosives, and metals were detected in the ground
water and soils (Tetra Tech NUS, 1999).

“Little Sulphur Creek receives runoff from the main ABG treatment area and the Jeep Trail. Until the early

1990s, the main ABG treatment area and surrounding areas were kept free of vegetation. During
precipitation events, ABG surface soil eroded into Little Sulphur Creek. The Phase Ill Soils RFI
conducted by the U.S. Army Corp of Engineers (U.S. ACE) (U.S.ACE, September 1998) showed that the
soils contained explosives and metal contaminants. The Phase Il Ground Water RFl (U.S. ACE, 1994)

showed that explosives, solvents; and metals have contaminated the ground water underlying the main
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ABG treatment area. This ground water is in a karst system that discharges to Spring A, which then

drains into Little Sulphur Creek.

Additional details on historical site operations are provided in Section 1.3 6f this Quality Assurance
Project Plan (QAPP).

PROJECT PROBLEM STATEMENT

Because of known, operationally related chemical releases at the Jeep Trail and into Little Sulphur Creek
(explained below), human and ecological receptors could be exbosed to unacceptable health risks. The
health risks are expected to be confined primarily to aqueous and solid media because only minimal
airborne release pathways (e.g., occasional minor resuspension of dust or release of volatile chemicals)

are anticipated.

The degree of risk to a human or ecological receptor is determined based on the nature of contamination
and the frequency, duration, and nature of exposure to contaminants. Consequently, it is important to

understand where receptors could be exposed to the contaminants. This requires that the extent of

contamination be established. In this context, extent will be established relative to numerical risk-based

criteria. A risk evaluation must be conducted for human and ecological receptors in contaminated areas
to determine whether risks posed by exposure of those receptors to site contaminants are unacceptable.

Plausible land use scenarios must be considered when identifying the receptors that could be at risk.

11 'INTRODUCTION

NSWC Crane is an U.S. Navy installation located within U.S. Environmental Protection Agency (EPA),
Region 5. Tetra Tech NUS, Inc. (TINUS) has prepared this QAPP on behalf of the U.S. Navy Southern
Division Naval Facilities Engineering Command (SOUTHDIV) and NSWC Crane to comply with U.S. EPA
Region 5 requirements. Those requirements and guidance, described in Section 1.1.3, govern all
aspects of RCRA environmental investigations. In accordance with those requirements, project planning
followed the U.S. EPA Data Quality Objectives (DQO) process (U.S. EPA, 1999b). That process requires
explicit statements of the probiem to be solved', the spatial and temporal boundaries related to the
problem, the measurements to be made in solving the problem and, when applicable, quantitative
specifications of the tolerances for making decision errors. It culminates in a specification of decision

rules and in a sampling and analysis plan designed to solve the stated problem.
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This QAPP presents the project organizatidn, objectives, planned activities, and specific quality
assurance/quality control (QA/QC) procedures associated with sample collection and analysis for the
investigatibn. Specific protocols for sample collection, sample handling and storage, chain of custody,
chemical analyses, and data evaluation and assessment are described. These protocols are specified to
assure that the data generated during this investigation are of the expected quality necessary to support

project objectives.

This QAPP was prepared under Contract Number N62467—94-D-0888, Contract ‘'Task Order (CTO)
Number 0126.

1.1.1 Project Objectives and Decision Statement

Past sampling, although limited, identified the presence of seléct contaminants at concentrations greater
than proposed risk-based target levels (RBTLs) at the Jeep Trail and Little Sulphur Creek. RBTLs are
further discussed in Section 1.4.1.2. Previous sampling has not been adequate to delineate the extent of
contamination. This investigation is designed to further delineate the nature and extent of contamination
in. surface water, ground water, soil, and sediment. It is also designed to provide information to
implement a baseline human health risk assessment and a screening-level ecological risk assessment, |
" including Navy Step 3A (see Section 1.4.3). Because of these two general objectives, two decision
statemeﬁts have been developed for this project, each of which applies to multiple environmental media
- and each of which abplies to both the Jéep Trail and Little Sulphur Creek. The decision statements that

will facilitate attainment-of the project objectives are as follow:

From ground water, spring, surface water, soil, and sediment data, determine the nature and extent of
chemical contaminant concentrations that exceed applicable screening levels in each environmental
medium (surface soil, subsurface soil, sediment, ground water, surface water and spring water). If
concentrations exceeding screening levels are found, proceed to risk assessments; otherwise take no

further action.

Determine whether contamination associated with the Jeep Trail and Little Sulphur Creek poses an
unacceptable risk to human or ecological receptors through the use of a baseline human health risk
assessment and a screening-level ecological risk assessment. If human health risks are unacceptable,
consider implementing a Corrective Measures Study (CMS) to evaluate options for reducing the risk to
Vacceptable levels. - If ecological risks are unacceptable consider conducting a baseline ecological risk

assessment or a CMS to reduce risk to acceptable levels. If risks are acceptable, take no further action.
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11.2 Project Status/Phase

At least one round of sampling is expected for this investigation, with additional sampling rounds possible
to determine the extent of contamination. The need for additional sampling rounds will depend on
whether the extent of contamination is established within prescribed bounds during the first and
subsequent sampling rounds. The strategy for all sampling rounds is similar when establishing extent of
contamination. Chemical concentrations will be compared to appropriate RBTLs and background (or
upgradient/upstream) concentrations to identify chemicals of potential concern (COPCs). The spatial
regions in soils and ground water over which the COPC concentrations are greater than acceptable
human health risk levels will be bounded. Appropriate risk-based concentrations and background
(upstream/upgradient) concentrations are described in Sections 1.1.3 and 1.4.1, 1.4.2, and 1.4.3. Fof
surface water and sediment, establishing nature and extent of contamination will depend on the
availability of surface water and sedimeht, because water is ephemeral (in certain sections of Little

Sulphur Creek) and the drdinage channels are well scoured.
The data analyses and approach to reconciling data with project objectives are described in Section 12.4
and throughout this document. Section 4 presents the sampling plan design and rationale for the number

of soil, surface water, ground water, and sediment samples for this project.

1.1.3 " QAPP Preparation Guidelines and Requirements

This QAPP has been prepared in accordance with the “U.S. EPA Region 5 QAPP Policy” (U.S. EPA,
1998a), which includes instructions for preparing RCRA Subtitle C corrective action investigations
including RFIs. The “Example RCRA QAPP,” included in the policy (U.S. EPA, 1998a), was followed.
Also followed for establishing the QA/QC requirements specified in this QAPP was the Naval Facilities
Engineering Service Center (NFESC) guidance document entitled “Navy Installation Restoration
Laboratory Quality Assurance Guide” (NFESC, 1996). The NFESC guidance specifies criteria for
acceptable laboratory performance and monitoring of that performance. U.S. EPA human health risk-
based screening levels (RBSLs) and ecological data quality levels (EDQLs) were considered in
developing this QAPP, especially when selecting sampling and analytical methods to measure target
analyte concentrations in the media of interest. All OA/OC.procedures are structured in accordance with

applicable U.S. EPA Region 5 requirements, regulations, guidance, and technical standards.
Additional guidance regarding development of this QAPP was obtained through a formal “pre-QAPP”

meeting held on 13 July 2000 via conference call. Representatives from U.S. EPA Region 5, SOUTHDIV,
NSWC Crane, Indiana Department of Environmental Management (IDEM) and TtNUS participated in the
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pre-QAPP conference call to introduce and discuss technical issues associated with QAPP preparation.
The analyte lists were discussed, and the overall technical approach was agreed upon with minor
changes. U.S. EPA Region 5 provided writtenr comments via electronic mail on July 14, 2000. These

comments have been addressed in this document.

Comparability of soils inorganic chemical data between this-investivgation and the “Base-wide Background
Soil Investigation for NSWC Crane” (Tetra Tech NUS, 2000) is imporiant to interpreting the data and
making background comparisons. Therefore, Jeep Trail soil samples will be treated in a manner similar
to those collected for the background investigation. Data comparability is discussed further in other
sections of this QAPP. ' ' |

114 Organization of the QAPP

This QAPP follows the U.S. EPA Region 5 model QAPP format with minor exceptions (U.S. EPA, 1998a).
An effort has been made to ensure that the flow of information from one section to another is logical,
while adhering to U.S. EPA Region 5 requirements. The Table of Contents provides an overview of the
document organization. Tables and figures are placed at the end of each section in which they are first

referenced.

1.2 SITE/FACILITY DESCRIPTION

This section is a presentation of background information, general site characteristics of the NSWC Crane
facility, and physical site characteristics specific to the ABG and the AOCs, which are the focus of this
investigation (Jeep Trail and Little Sulphur Creek). Information is also provided on the ABG Treatment
Area. Part of this investigation will involve determining the potential impact of runoff of surface soils and
sediments into Little Su!phur'Creek. The ABG Treatment Area is not considered as a separate AOC in
this investigation, but some samples will be taken from within its boundaries. A decision has already
been made to remediate contaminated soils and ground water at the ABG (EPA 1999¢e). Remediation at
the Jeep Trail or Little Sulphur Creek may also be required if unacceptable risk to receptors is associated
with these AOCs. A corrective measures study (CMS) will be conducted to address remediation of
unacceptable risk to receptors as necessary. The CMS will address corrective measures for all three
AOCs. This section contains information on topics including site location, facility size and borders, natural
and manmade features, climatology, topography, local hydrology and hydrogeology, surrounding land

use, and ecological communities and habitats.
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1.21 Location and Description

NSWC Crane is located in"a rural, sparsely populated region of south-central Indiana, approximately
75 miles southwest of Indianapolis, 60 miles northwest of Louisville, Kentucky, and immediately east of
Burns City and Crane Village, Indiana. A 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.

The ABG study area is located in the eastern portion of the installation and consists of two AOCs: Little
Sulphur Creek and the Jeep Trail. These two AOCs all lie within the Sulphur Creek Complex Drainage
Basin, which is one of five drainage basins that c‘arry 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 (Figures 1-2
and 1-3).

Little Sulphur Creek is approximately 4.6 miles long from its northernmost headwaters to its intersection
with Sulphur Creek south of the installation (Figure 1-3). The creek consists of a north and a south fork
from the headwaters to approximately the center of the ABG Treatment Area (Figures 1-4 and 1-5). From
the ABG, a single channel meanders ‘south a distance of approximately 0.5 miles past the Jeep Trail
(located approximétely 100 feet east of the channel, see Figure 1-6), and continues another 0.6 miles
until reaching the southern installation boundary. (Figure 1-6 shows the Jeep Trail as "Jeep Trail-25.")
Several tributaries discharge into Little Sulphur Creek, including the Johnson Hollow tributary, which .

intersects with Little Sulphur Creek at the southern NSWC Crane boundary.

1.2.2 Land Use Classification

The economic base of communities surrounding NSWC Crane is in transition from agriculture, mining,
and quarrying to manufacturing and service industries. The patterns of settlement, population statistics,
and median income are similar throughout the region (TtNUS, 2000). Because most of the region is

covered by vegetation, the area is classified as rural (TtNUS, 2000).

There is no state or local planning within the vicinity of NSWC Crane. The only zoning and land use
regulations are in the municipalities in the region. None of the municipalities are close enough to impact
NSWC Crane. None of the areas adjacent to NSWC Crane are zoned, and zoning is not a_nticipated in
the near future. No known land use or community actions are being considered or proposed at this time
(TtNUS, 2000).
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1.2.3 Climatoloqy and Meteorology

NSWC Crane is located in a warm, temperate climatic zone. In general, the summers are warm and
humid, and winters are mild with occasional short cold periods. The temperaturev ranges from an average
maximum July temperature of 89°F to an average minimum January temperature of 26°F. Precipitation is
fairly evenly distributed throughout the calendar year, with t'he maximum precipitation occurring during the
spring and early summer. The average annual precipitation at the facility is 44 inches, consisting of
42 inches of rain and 15 inches of snow. The average humidity ranges from 40 to 90 percent in summer
and 60 to 90 percent in winter. Long-term climatological records for the area indicate that the monthly
prevailing wind direction is from the southwest from April thfough December, and is from the northwest
~during January through March (National Oceanic and Atmospheric Administration [NOAA], 1988). The
annual prevailing wind direction for the region is from the southwest, and the annual average wind speed for
the area is about 9.6 miles per hour. Figure 1-7 is a wind rose summarizing the wind direction and mean

wind speed distribution for the-Indianapolis International Airport over a 5-year pefiod (1985-1989).

124 Physiography, Topography and Ground Cover

NSWC Crane is located in the unglaciated area-of the Crawford Uplands Physiographic Province. This
province is a rugged, highly vegetated, dissected plateau bounded by the Mitchell Plain Physiographic
Province to the east and the Wabash Lowland Physiographic Province to the west (Murphy and Wade,
1995). The Mitchell Plain is a low dissected limestone plateau characterized by sinkholes and karst
topographic features. The boundary between the Crawford Upland and the Mitchell Plain is marked by
the highly irregular,; eastern-facing Chester Escarpment. Springs, caverns, caves, and other solution
weathéring features can be fo_und.along this escarpment and on the eastern edge of the NSWC Crane
facility. The boundary between the Crawford Upland and the Wabash Lowland near the western
boundary of NSWC Crane is gradual (Murphy and Wade, 1995). The terrain is predominantly rolling with
moderately incised stream valleys throughout, and occasional flat areas in the central and northern portions
of NSWC Crane. The elevations across NSWC Crane range from about 500 feet above mean sea level
(amsl) to about 850 feet amsl. Topographic relief in the Crawford Upland generally ranges from 100 to
350 feet. Greater relief exists in the eastern part of NSWC Crane near the Chester Escarpment (Murphy
and Wade, 1995). 4

The ABG Study Area is characterized by rugged relief, with ground surface elevations approaching 800
feet amsl in the headwaters of Little Sulphur Creek. Along the Jeep Trail, ground surface elevations are
approximately 500 feet amsl; and ground surface elevations are approximately 480 feet ams| where Little

Sulphur Creek exits the southern border of the installation.
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The ABG treatment area is essentially devoid of vegetation, to minimize the potential for fires during open
burning treatments. However, areas along Little Sulphur Creek have been seeded with grass to minimize
erosion of soil into Little Sulphur Creek. The Jeep Trail is located in a grave!;covered area on the west
side of the gravel access road (termed “Jeep Trail”) where the road widens in excess of 50 feet. The
Jeep Trail and remainder of the Little Sulphur Creek valley are surrounded by wooded areas along the
hillsides to the east and west, with miscellaneous natural ground vegetatibn under the canopy and along
the creek banks.

1.2.5 .  Geology and Stratigraphy

The unconsolidated overburden deposits at NWSC Crane generally range from O feet to 65 feet thick
(Nohrstedt et al., 1998). These deposits generally consist of two types: Quaternary- and Pleistocene-age
alluvial and colluvial deposits near the floodplains of streams, and unconsolidated residual soil and loess
on sides and tops of ridges. The U.S. Departmént of Agriculture (USDA) has classified soils of Martin
County (McElrath, 1988). Residual soils on or near the tops of ridges are generally classified as
Zanesville or Wellston silt loams. These residual soils are characterized as well-drained to moderately-
drained. They have a brown organic silt loam at the surface (typically about 8 inches thick), which is
underlain by 42 to 48 inches of mottled tan, gray, and yellow clay with varying pefcentages of sand and

silt. Occasionally, a clay hardpan occurs between 25 and 32 inches below ground surface (bgs).

Bedrock underlying the Crane facility consists of sedimentary rdcks from the Lower Pennsylvanian-age
Mansfield Formation (Raccoon Creek Group) and the Upper Mississippian-age Stephensport and West
Baden Groups (Figure 1-8). The Manstield Formation (uppermost bedrock) consists of alternating beds
of shales (e.g., black shale and carbonaceous shale), sandstone, mudstone, siltstone, and thin
discontinuous coal units and is typically about 110 feet thick or more (USACE, 1991). The Stephensport
Group in‘cludes a number of sandstone and limestone formations, including the Big Clifty Sandstone and
the Beech Creek Limestone. The Stephensport Group is generally 120 to 190 feet thick. The underlying
West Baden Group also consists of limestone, shale, and sandstone units, and is generally 70 to 150 feet
thick.

The Mansfield Formation of the Pennsylvanian Raccoon Creek Group occupies the higher elevations

surrounding the ABG treatment area (Figure 1-9). Within the Little Sulphur Creek valley floor, which

covers a portion of the ABG treatment area and the Jeep Trail, is up to approximately 15 ft of alluvial
(stream-deposited) and colluvial (slope debris) soils overlying bedrock. The Big Clifty sandstone, and the

lower Beech Creek limestone formation underly the alluvium / colluvium at the ABG treatment area and
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along the valley slopes adjacent to the Jeep Trail Site, respectively. Immediately beneath the Jeep Trail
site, the Beech creek limestone is eroded away and the alluvium / colluvium is in direct contact with the

underlying Elwren Shale. Figure 1-10 is a geologic profile of the Jeep Trail Site

1.2.6 Hydroloqy and Hydrogeoloqy

The surféce drainage at NSWC Crane has formed a dense, dendritic pattern thfoughout the installation.
‘Most of the major streams flow in a general southward or southwestward direction. Seven primary creeks
in five drainage basins carry surface water off the installation, where they eventually drain into the East
Fork of the White River and then to the Wabash River to the southwest. Figure 1-2 shows the basins and
drainages of NSWC Crane. The ABG study area lies within the Sulphur Creek Drainage Basin, which
discharges into the east fork of the White River, ultimately discharging into the Wabash River. The

Sulphur Creek basin drains roughly 30 percent of NWSC Crane.

Ground water in the unglaciated southwestern portion of Indiana is generally contained in fractures and
joint openings of limestone and sandstone aquifers. Aquifers are generally isolated from one another
.vertically by less permeable shale and siltstone units. Ground water enters the aquifers as infiltration
through outcrops, and flows by gravity down the dip of the strata or locally in directions controlled by the

potentiometric gradients.

- Four geologic formations important to the hydrogeological investigation of the ABG study area comprise
three aquifers, the Golconda-Haney limestone (the upper aquifer), the Big Clifty sandstone/Beech Creek
limestone (the middle aquifer), and the Beaver Bend limestone (the lower aquifer). The Golconda-Haney
and Big Clifty/Beech Creek aquifers are interconnected, forming the uppermost aquifer. The middle
équifer is the most significant aquifer of interest, as it immediately underlies the -AOCs in this

investigation.

Three shale formations beneath the ABG study area are important aquiclﬁdes (deterrents to vertical
movement of ground water and contaminants). The Indiana Springs shale, the 20-feet-thick upper
member of the Big Clifty Formation, underlies the Golconda-Haney limestone in the western half of the
ABG study area, but has been removed by erosion in the eastern half. The Elwren shale is 20 feet thick
and occurs at the base of the Beech Creek limestone. The Sample Formation is a 40- to 45-feet-thick

black shale below the Elwren.

As previously discussed, a total of three aquifers are of interest in the ABG study area, consisting

* primarily of sandstone and limestone. These aquifers are separated by shale aquicludes. The upper

060005/P 1-9 CTO 0126



NSWC Crane
Draft QAPP
Revision: 1

Date: April 2001
Section: 1
Page 10 of 120

aquifer, which includes the Golconda/Haney limestone, is exposed in outcrops on the hillsides
surrounding the ABG study area, at an elevation above any known treatment activities in the' ABG study
area. Therefore, the potential for contamination in this aquifer from the ABG study area is believed to be
low. The Golconda/Haney limestone is underlain by the Indian Springs shale aquiciude. Gfound water
from the Golconda/Haney flows into the ABG by seepage eastward along the top of rock, prevented from
vertical infiltration by the underlying Indian Springs shale. Hunt (1988) showed that ground water seepihg
from the Golconda/Haney within the ABG eventually infiltrates the Big Clifty/Beech Creek (middle) aquifer,
which would be expected since the Indian Springs shale has been eroded in the eastern portion of the
ABG study area. There was no evidence that possible contaminants entering the Golconda/Haney aquifer

would exit the ABG other than through the middle aquifer system.

The Big Clifty sandstone is 40 feet thick and is hydraulically connected to the Beech Creek limestone,
which are 18 to 22 feet thick at the ABG treatment Unit. The Beech Creek limestone contains joints and
bedding planes, which havé been widened by solution of the limestone by ground water moving through
the formation. Some of the solution zones have been enlarged by collépse of Big Clifty sandstone and
Beech Creek limestone into the solution voids. The Big Clifty sandstone and Beech Creek limestone are
considered one aquifer (the middle aquifer). In addition, the Big Clifty sandstone and Beech Creek.
limestone are eroded away in some areas beneath the Jeep Trail where the alluvium/colluvium is in direct

~ contact with the Elwren Shale.

The Beaver Bend limestone is 10 to 12 feet thick and comprises the lower aquifer. The Beaver Bend is
considered to be isolated hydraulically from the higher aquifers in the ABG_ study Area. The Beaver Bend

is reported to be artesian, and flows in a southerly direction.

Shallow ground water flow patterns are expected to mimic topography; highest ground water elevations
are typically found along ridge crests, and ground water flow is toward the major stream or. tributary
valleys. Recharge to the shallow ground water system occurs over most of the uplands and sideslopes.
Ground water moves downward and then laterally, where it discharges to the deeper stream valleys as

springs, seeps, and baseflow.

The shallow grou‘nd water exists where the alluvium/colluvium is thick iﬁ the valley floors of the ABG study
area, and is encountered at depths less than 10 feet beneath the ground surface. Ground water is not
found in unqonsolidated material where the alluvium/colluvium thins along the hills surrounding the ABG
Study Area, but is found in the underlying bedrock formations. Although the shallow ground water flow
direction is expected to mimic topography flowing from the hillsides toward the valley floor, it would be

expected that ground water, once in the limestone and sandstone, would migrate down dip, and along
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bedding planes, joints, and solution channels; until reaching a less permeable shale layer. The ground
- water would then flow laterally along the dip of the shale until reaching joints, allowing the ground water to
migrate downward into the next bedrock unit. Regional ground water flow direction in the middle aquifer,
which is the primary bedrock aquifer of interest in the study area, is reported to be in the direction of the
Little Sulphur Creek Valley (see Figure 1-11). A potentiometric surface contour map has been developed
for the Jeep Trail Site (Figure 1-12), which shows radial ground water flow away from the site in a east,

south, and west direction.

The interaction between the surface waters of Little Sulphur Creek and the ground water also affect fhe
hydrogeologic regime of the ABG study area. As evidenced during a site visit conducted in May 2000,
Little Sulphur Creek surface water flows through the ABG treatment area, while continually seeping into
the underlying leaking Big Clifty sandstone and Beech Creek limestone formations. Ultimately, surface
water flow diminishes, leaving a dry creek bed further downstream of the ABG Treatment Unit and
continues downstream, along and beyond the Jeep Trail. The surface water infiltrates into, and becomes
ground water, which continues to flow along the preferential pathways previously identified. Surface
water flow returné to Little Sulphur Creek further downstream of the Jeep Trail site in the form of springs

caused by ground water discharge.

The Beach Creek (middle) aquifer is comprised of a karst system. Several studies, including a
quantitative dye tracer test (Baedke, 1998) have been conducted to evaluate ground water flow in the
karst system.' The dye was injected into well 03-C02P2, located at the ABG treatment area, and springs
throughout the Little S-ulphur Creek valley were monitored for the presence of dye and for discharge in
selected springs. The study concluded that the karst system discharged into one outlet, the spring A and
A’ complex, with little or no dye observed in the other éprings. This study indicates that ground water flow
from the ABG treatment area at the injection point is confined to this major conduit system that
discharges to the Spring A - A’ ‘outlet: It would also be expected that a karst system beneath the Jeep

Trail would also discharge to one of the spring outlets in the Little Sulphur Creek Valley.

Thé natural geochemical composition of the grouhd water in the three aquifers of interest at the ABG
' study area has been characterized. Information on the geochemical characterization of the ABG aquifers
was o‘btai'ned in studies conducted by the University of Indiana at the ABG (Baedke, 1998). The (upper)
Golcany-Haney aquifer ground water chemical character is Ca?* HCOj5. The prevalent "natural” chemical
character of the (middle) Beech Creek aquifer ground water is Ca®* + Mg?* HCOjy, which is expected
from a carbonate terrain. The determination of chemical character of the Beech-Creek aquifer is

complicated by a plume of Mg+ and SO,% from past practices and the presence of Na*, K*, and CI in
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wells near roads where salting occurs in the winter. The prevalent chemical character of ground water in

the (lower) Beaver Bend aquifer is Nat HCO5. The chemistry of ground water from the Beaver Bend
aquifer is distinctly different from the other aquifers. This difference in chemistry demonstrates that the

Beaver Bend aquifer is not interconnected with the Beech Creek aquifer system.

1.3 FACILITY HISTORY AND BACKGROUND

This section provides an overview of the site operations, and summarizes past environmental
investigations at the ABG, including the two AOCs, which are the subject of this QAPP and the ABG

treatment area. An evaluation of historical data gathered from past investigations is also provided.

1.3.1 Facility Operational History

NSWC Crane provides materiel, technical, and logistical support to the Navy for equipment, weapons
systems, and expendable and non-expendable ordnance items. Early in 1940, Congress passed the first
supplemental National Defense Appropriétion Act. This act provided $5 million for new inland ammunition
production facilities, $3 million of which were earmarked to build a Navy ammunition depot at Burns City
on the site of the White River Project. Factors weighing in favor of the Burns City site were a remote
location that was free of congested areas, hilly terrain ideal for magazine construction and camouflage,
Lake Greenwood which could supply water for the facility, and the distance from the eastern seaboard,

thus minimizing the danger of enemy attack.

The facility was commissioned on 1 December 1941 as-the Naval >Amrnunition Depot (NAD), Burns City.
Its initial mission was to prepare, load, renovate, receive, store, and issue all types of ammﬁnition
including pyrotechnics and illuminating projectiles, and act as a principal supply source at a most critical
time—the early days of World War Il In May 1943, the depot was renamed the Naval Ammunition Depot,
Craneg, in honor of Commodore William Montgomery Crane, the Navy's first chief of the Bureau of
Ordnance. The name changed again in 1975 to the Naval Weapons Support Center (NWSC) to reflect
the facility’'s growing involvement in high-technology weapons systems. In 1977, the _Secrefary of
Defense combined all conventional ammunition acquisition under the responsibility of a single service.
The arhmunition production and storage function was given to the Army, and the Crane Army Ammunition
Activity (CAAA) was established as a Crane tenant to accomplish this task for Naval ammunition. In
1992, based on changing missions and alignment, the facility name was changed to the Naval Surface
Warfare Center (NSWC) Crane.
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The Army has assumed ordnance production, storage, and related responsibilities under the single-
service management directive. All environmental activities on the installation, including permitting
activities, remain the responsibility of the Navy. Although ordnance production and storage still resides
on base, Crane serves a modern and sophisticated Navy as a reéognized leader in diverse and highly
technical product lines, such as microwave devices, acoustic sensors, small arms, microelectronics
technology, and more. The Army currently exists as a tenant activity on the base, as do other major
branches of the Department of Defense, includbing the Coast Guard and the Defense Reutilization and
Marketing Operations (DRMO).

1.3.2 Ammunition Burning Grounds Operational History

The ABG has been used for treatment since the 1940s. The burning ground is used extensively for
destroying unwanted materials contaminated with explosives, bulk explosives and propellant, rocket
motors, pyrotechnic candles, flares, organic solvents, detonators, and fuse materials. Several separate

burning areas are located within the site proper.

The largest quantities of materials were treated at the main treatment area from 1956 to 1960, when
15,000 pounds per day of smokeless powder was flashed. In the same period, about 46,000 pounds per
day of high explosives were burned. The area is also used for flashing the residue from bombs and
projectiles after they have been subjected to melt-out or drill-out operations for the removal of the bulk of

the explosive (Murphy, 1992).

Prior to construction and use of steel pans (lined and unlined) for open burning operations, explosives
and propellants and explosive/propellant contaminated materials were spread and ignited on pads or in
pits at the main treatment area of the ABG. These burn pads and pits were reportedly in the area now

occupied by the clay-lined steel burn pans shown as the Main Burn Pad Grid in Figure 1-13.

Three unlined surface impoundments were used to remove liquids from otherwise c'ombustible sludges
resulting from the blendingb and loading of munitions. In 1982, each impoundment was modified to
include a Iiher and leachate collection system. Each of the impoundrﬁents was approximately 40 feet in
diameter. The locations of the former impoundments aré shown as open circles (Areas 6) on Figure 1-11.
The two adjacent impoundments held TNT, RDX, and breakdown compounds in water from Rockeye and
other locations within NSWC Crane. A third impoundment held phosphorus compounds. The three
impoundrhents have been replaced by the dewatering units, shown as Areas 10 and 11 on Figure 1-13.

The impoundments are now empty and scheduled for closure.
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Two empty underground storage tanks (USTs) were used to store runoff and leachate from the three
Area 6 impoundments. One tank was located immediately east of the phosphorus impoundment. The
other tank (Area 6A) contained runoff from the two adjacent TNT and RDX impoundments. The tanks

were removed in 1994 and are currently undergoing closure pursuant to a RCRA closure plan.

The area labeled “Ash Pile” on Figure 1-13 is the site of a former stockpile of burn residue. The pile was
removed between July 1986 and February 1987 pursuant to a RCRA closure plan. The pile consisted of
approximately 12,290 pounds of burn residue. The function served by the former Ash Pile has been

replaced by the use of tarped ash roll-off boxes.

Prior to approximately 1985, pink water sludge was placed and burned in an unlined pit in the location of
the Pink Water Tanks (see Area 13 on Figure 1-13). This flashing process was relocated to the burn
pads in approximately 1985. The pink color of the water and sludge is caused by the presence of
explosives and related chemicals.

The former primer burn box (see Area 11 on Figure 1-13) was used for thermal treatment of ammunition
components (for example, small impact-sensitive primers) and pyrotechnic munitions. The burn box has
been decommissioned, and these activities are now performed at the Primer Pit (Area 12 on Figure 1-13)
and the Incendiary Cage (Area 13 on Figure 1-13).

Current operations at the ABG include:

» Solid bulk propellant and explosives are open burned in 18 clay-lined steel pans at the ABG.

e The primer pit operation involves treatment of small explosive components such as hand grenade-

fuses and cartridge primers.

» Solvents contaminated with propellants, explosives, and pyrotechnics (PEP) are burned in one

unlined steel pan at the ABG.

e Waste scrap pyrotechnics whiph have been desensitized in No. 2 fuel oil are burned in a second

unlined steel pan at the ABG.

e Athird pan is used for the burning of scrap black powder desensitized with water.
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o Two sets of four pans each are used at Area 6 (see Figure 1-13) for the treatment of a waste mixture

containing red phosphorus and No. 2 fuel oil.

e The incendiary cage at the ABG is set up primarily to allow the open burning of pyrotechnic devices

and components.

o The flashing and thermal treatment of suspect explosive-contaminated materials is carried. out at

three concrete-lined burn pads at the ABG.
e Explosive- and pyrotechnic-contaminated sludges from production operations are treated at thee
sludge burning pans. RDX-contaminated sludge and phosphorus-contaminated sludge are currently

burned at this unit.

1.3.3 Jeep Trail Operational History

From the mid-seventies through 1983, the Jeep Trail Area was used to burn-out bombs and flash powder.
The treatment of materials was accomplished at two separate regions of the Jeep Trail Area, known as
the Burn Area and the Burn Pit. At the Burn Area, bomb casings which had the bulk explosives removed
were filled with initiating powder, tilted on-end towards a hillside to the east of the Jeep Trail in the
direction of the adjapent hillside, and fléshed to complete the demilitarization process. Some munitions
" are thought to have been lashed to a hbrizontally-positioned utility pole (which may have been creosote-

treated) prior to flashing.

The Burn Pit was a trench approximately 100 feet long, 30 feet wide, and 10 to 12 feet in depth located
just south of the Burn Area. Flashing of powder and burning of explosives-contaminated materials are
reported to have taken place in this pit. The contaminated material may have included cardboard, paper,
wood and metal packaging which may have come into contact with explosives, solvents-contaminated
rags, or any other material that may have been explosives contaminated. Some of the wooden
packaging material may have contained pentachlorophenol. Small munition items and combonents were
also reportedly treated. The area has not been used for any operations since 1983. In 1983, the burn pit

was filled with clean fill material.
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1.3.4 Evaluation of Historical Data

As outlined previously, multiple environmental investigations and surveys have been conducted at the
ABG treatment Area, Little Sulphur Creek, and the Jeep'TraiI. These past investigations are summarized
in Table 1-1.

A multiphased Release Characterization Study (RCS) was conducted by the U.S. ACE in 1990 and 1993
to identify the nature, degree and extent of hazardous constituents in the soils, surface water, sediments,
springs, and ground water at the ABG. In 1995-1997, in preparation for the CCRA, additional soil,
surface water, sediment, springs and ground water samples were taken to supplement the 1990 and
1993 samples.

Much of the historical data (pre-1995)‘ were collected through programs, which did not require
independent data validation. Thus, most of these data had never undergone validation to the extent
necessary for use in a risk assessment. USEPA reviewed select data packages from these historical
databases in 1997 and concluded that much of the 1990 and 1993 data could not be used for risk
assessment purposes due to a lack of QC package information. All of the 1995-1997 data were found to

be acceptable for use in risk assessments, since they were independently validated.
The following sections describe the available historical data for each medium.

1.3.4.1 Soil

In 1990, 12 soil borings were made at the ABG (nohe at the Jeep Trail Area), with samples taken from the
following depth intervals at each boring: 3-6 inches, 12-18 inches, 18-24 inches, 36-42 inches,'and 6
inches above bedrock. According to the U.S. EPA technical memorandum (U.S. EPA, 1997), only the
explosives data were deemed acceptable for use in risk assessments for this sampling event. Tables 1-2
and 1-3 presents a summary of the explosives data, showing that 2-AmDNT, 4-AmDNT, TNT, tetryl, DNB,
TNB, RDX and HMX were found in the highest concentrations at the ABG. The data are presented in
Appendix A. '

In 1993, an additional 33 surface soil grab samples were taken, along with another 32 soil borings, as
part of the Part Il RCS. Samples were taken from depths of 1-30 inches, 30-60 inches, 60-90 inches,
and/or at refusal. These samples were not analyzed for explosives. All other analytical data from these

samples were found to be unacceptable for use in risk assessment by the U.S. EPA (U.S. EPA, 1997).
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It was noted in the original review of the historical data in 1993 that none of the soil samples previously
.collected at ABG by U.S. ACE were analyzed for chlorinated dioxins and furans, and that no soil samples
had been collected from the Jeep Trail. In 1995, three surface soil samples from around the burn pans
and pads were collected and analyzed for PCDD/PCDF, and five surface soil sémples were collected
from the Jeep Trail and analyzed for explosives, inorganics, and semivolatile organics. All of these data
were detefmined to be acceptable for use in risk assessments by the U.S. EPA (U.S. EPA, 1997). A

summary of these data is found in Tables 1-2 and 1-3. The data are presented in Append'ix A

Based on the data validation findings on the historical data for this medium, another ‘round of
supplemental surface and subsurface soil samples was taken in 1997. Twenty-one (21) surface soil and
five subsurface soil samples were collected at a subset of the previous sampling locations. All of these
samples were analyzed for inorganics; seven were analyzed for semivolatile and volatite organics and

pesticides. These data are summarized in Tables 1-2 and 1-3.

1.3.4.2 Surface Water/Sediment

Surface water and sediment sampling in Little Sulphur Creek was also conducted near the ABG as part of
the RF! that was prepared by U.S. ACE (Murphy, 1992). Eleven locations were selected by U.S. ACE for
two sampling events: three upstream (background) samples, three on-SWMU locations, and five locations
situated progressively downstream of the ABG (and-ultimately downstream of the Jeep Trail). Based on
the U.S. EPA technical memorandum on data validation (U.S. EPA, 1997), only the explosives data
collected for these samples was determined to be acceptable for risk assessments. Three explosives
(2,4-DNT, HMX and RDX) were detected in the downstream surface water samples. The greatest
frequency of surface water detections, as well as the greatest parameter concentrations, occurfed in two
samples directly downstream of the Jeep Trail Area. A summary of the data is presented in Table 1-4.

The data are presented in Appendix A.

Based on the original review conducted in the historical data, several new sampling locations along Little
Sulphur Creek were recommended for sampling, specifically to address potential impacts near the Jeep
Trail Area. Two downstream samples near the Jeep Trail Area and three additional upstream samples
were collected in 1995, and analyzed for inorganics, volatile and semivolatile organics, explosives and

pesticides. The data are summarized in Table 1-4. The data are presented in Appendix A.
.After the samples were collected in 1995 four additional samples were collected in 1997 to fill data gaps

resulting as a consequence of the 1997 U.S. EPA Technical memorandum. All four samples were

analyzed. for inorganics, three for pesticides, and two for volatile and semivolatile organics. All sediment
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samples were also analyzed for explosives. Table 1-4 also summarizes these data. The data are

presented in Appendix A.

1.3.43 Springs

In 1990, as part of the U.S. ACE RFI, seven springs were sampled for water quality parameters (see
Figure 1-4). One of these springs (Spring A) was sampled a seventh time. According to the U.S. EPA
(U.S. EPA, 1997), only the explosives analyses from these samples were found to be acceptable for risk

assessments.

Since the 1990 RFI, Springs A, B and C have been sampled four additional times: twice in 1993, once in

1994, and once in 1995. Only the 1994 data were found to be acceptable for risk assessments.

Parameters analyzed for in this sampling event included inorganics, explosives, volatile and semivolatile

organics, and pesticides. Table 1-5 presents a summary of the analytical data. The data aré presented

in Appendix A.

In 1995, additional sampling was conducted to fill data gaps for the - CCRA. Spring A was selected for
sampling for inorganics, volatile and semivolatile organics, and explosives. Springs B and C were
selected for sampling for metals, cyanide, semivolatile organics and explosives. Two off-facility springs
(Springs 8 and 10) were selected for sampling for inorganics, explosives, volatile and semivolatile
organics, and pesticides/PCBs. A summary of these data is presented in Table 1-5. The data are

presented in Appendix A.

No additional supplemental sampling of springs was necessary as a consequence of the 1997 USEPA

Technical memorandum.

1.3.4.4 . Ground Water

A total of 98 monitoring wells exist at the ABG. Sampling has been performed on a sporadic basis at 71
of these wells since 1987. The four main aquifers and/or geologic units at ABG are (from the deepest to

the shallowest):

¢ Beaver Bend limestone
» Big Clifty sandstone/Beech Creek limestone
¢ Golconda limestone

e Alluvium:
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Following is a discussion of the sampling and analyses performed for each aquifer at the ABG.

1.3.4.4.1 Beaver Bend

The Beaver Bend aquifer is the deepest ground water unit that is currently monitored at the ABG. Five
wells exist for this aquifer. Sampling of these wells has occurred over an 8 year period. Based on U.S.
EPA’s data review (U.S. EPA, 1997), the only valid historical sampling and analysis data for the Beaver
Bend wells are those from 1993 at three wells (03C03, 03C08A, and 03C09). The 03CO1 well was
sampled again in 1997 as a result of these findings. Data for the acceptable analyses are preseﬁted in
Tables 1-6 and 1-7. | |

Quarterly sampling has also been performed at one Beaver Bend weli at the ABG as part of the ABG
Ground Water Monitoring Program. This program began in the fall of 1998, and to date, four quarters of
data have been collected for the ABG wells. The samples have been analyzed for inorganics, volatile
organics, and explosives. A summary of these data is aiso provided in Tables 1-6 and 1-7. The data are
presented in Appendix A. '

1.3.4.4.2 Beech Creek/Big Clifty

The majority of the wells at the ABG are screened in the Beech Creek/Big Clifty Ground Water unit.
Sixty-two (62) wells make up the monitoring network for the Beech Creek aquifer. While sampling and
analysis of these wells has occurred frequently since 1987 as part of various investigations, only the data

from one event in 1993 (23 wells) were found fo be acceptable for risk assessment use prior to 1995.

Based on the original data review for the .CCRA, sixteen wells were sampled'to supplement the original
data (including 15 wells in the vicinity of the Jeep Trail Area). Also, based on the data validation findings,
five additional wells for the Beech Creek aquifer were resampled in 1997. Data from all acceptable

analyses are summarized in Tables 1-6 and 1-7. The data are presented in Appendix A.

As part of the quarterly monitoring at selected ABG wells, fifteen Beech Creek monitoring wells have
been monitored quarterly since Fall 1998. The samples have been analyzed for inorganics, volatile
organics, and explosives. A summary of these data is also provided in Tables 1-6 and 1-7. The data are

presented in Appendix A.
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1.3.4.4.3 Golconda

The Golconda limestone occurs near the nohhern, southern and western edges of the ABG. This unit
has been removed by erosional brocesses in the céntral portions of ABG, and in the valleys of Little
Sulphur Creek and Johnson Hollow. Historical (pre-1995) data exist for all of the Golconda wells at ABG,
and for the three off-SWMU wells screened in this formation, but none of the pre-1995 data were found to

be acceptable for risk assessment use.

As a result of these data validation findings, three wells screened in the Golconda formation were
resampled in 1997. A summary of the findings is presented in Tables 1-6 and 1-7. The data are

presented in Appendix A.
No Golconda formation wells at the ABG are included in the ABG Ground Water Monitoring Program.

1.3.4.4.4 Alluvium

Since 1992, only a few alluvial wells have been sampled. The acceptable historical database for these
wells (based on the U.S. EPA technical memorandum) includes the single well sample (03B02) obtained
in 1993. In 1997, two additional alluvial wells were sampled as a consequence of the U.S. EPA
memorandum. Tables 1-6 and 1-7 presents a summary of the data for these wells. The data are

presented in Appendix A.

Two alluvial wells are included in the ABG Ground Water Monitoring program. The samples have been
analyzed for inorganics, volatile organics, and explosives. A summary of these data is also provided in
Tables 1-6 and 1-7. Organic positive detections in ground water for the Jeep Trail Site are shown on
Figure 1-14 and will be used to support the ground water investigation rationale discussions in Section 4.

The data are presented in Appendix A.

1.3.5 Current Little Sulghur Creek Site Status

Runoff from the ABG soils is a concern for Little Sulphur Creek. Prior operational practices no longer in
use (i.e., thermal treatment of explosives directly on the ground) have resulted in contamination of the
surface soils with metals and explosives. These contaminants may migrate to Little Sulphur Creek during

large-scale rain events. Additionally, contaminated ground water may recharge the creek via the springs.
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136 Current Jeep Trail Site Status

The Jeep Trail is no longer an operational area at the ABG. The Burn Pit has been backfilled with clean
material. However, historical practices may have resulted in contamination of the soil and ground water
in the Jeep Trail area with explosives and metals as indicated by historical data. Infiltration of rainfall into
the grour_id water through contaminated soils may result in further contamination of the ground water (and

subsequently Little Sulphur Creek by leaching contamination from the soil).

14 INTENDED DATA USES

This section provides a detailed description of the project target parameters and intended data uses. .

1.4.1 Project Target Parameters and Rationale for Selection

Key target parameters for the Jeep Trail and Little Sulphur Creek for each media were selected based on

historical activities, types of contaminants that may have been released as a result of the activity

conducted, and available historical monitoring data.

Jeep Trail

Open burning treatment took place at two adjacent locations at the Jeep Trail. Ground water monitoring

- and soil sampling have taken place at the Jeep Trail. The monitoring data show that chlorinated solvents,

explosives, and metals were detected in the ground water and soils (Tetra Tech NUS, 1999). Future
ground water contamination could occur as the result of releases of contaminants from both the Jeep

Trail Burn Area and Burn Pit soils.

Jeep Trail Burn Area - Soils

In one location, the Burn' Area, bomb caéings containing explosive residues were open burned using
black powder to remove any explosive residues. The bomb casings may have been placed on creosote
treated poles. Following are the parameters selected for analysis in soils at the Jeep Trail Burn Area and

the rationales for selection of the parameters.

e« SVOCs —~ Creosotes from the poles may have been released into the soils.

.

- Explosives — Untreated explosives may have been released. Explosives have been found in data

from past ground water monitoring activities at the Jeep Trail.
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¢ Nitrate/Nitrite — Residues of explosives treatment include nitrate and nitrite.

e Depositional environment and Grain Size — Provide information for potential use in corrective
Measures Study and for comparison to background concentrations (for naturally-occurring

inorganics).

Jeep Trail Burn Pit - Soils

In the second location (the Burn Pit), explosive-contaminated materials including small munitions items
and components, solvent contaminated rags and packaging material were burned using wood dunna‘ge in
a pit. Ash was- periodically removedv from the pit and taken to the main ABG treatment area for disposal.
The pit was closed by removal of ash and backfilling with dirt. Following are the parameters selected for

analysis in soils at the Jeep Trail Burn Pit and the rationales for selection of the parameters.

e SVOCs — SVOCs may have been present in the materials treated or formed during open burning

treatment.

e VOCs - Untreated solvents may have been released from solvent-contaminated rags before
treatment. Data from past ground water monitoring activities at the Jeep Trail shows the presence of

chlorinated solvents in ground water.

» Explosives — Explosives contained in small munitions items may have been released during open
burning treatment. Data from past ground water monitoring activities at the Jeep Trail shows the
presence of explosives in ground water.

e Dioxins/Furans — Burning of chlorinated solvents may have resulted in the formation of dioxins.

* Metals — Materials treated contained metals, which may have been released during the course of
treatment. Data from past ground water monitoring activities at the Jeep Trail shows the presence of

metals in ground water.

* Nitrate/Nitrite — Residues of explosives treatment include nitrate and nitrite.
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e Depositional environment and grain size — Provide information for potential use in corrective
Measures Study and for comparison to background concentrations (for naturally-occurring
inorganics).

e Perchlorate — Small munitions items may have contained perchlorate.

Jeep Trail - Ground Water

Following are the parameters selected for analysis in ground water at the Jeep Trail and the rationales for

selection of the parameters.

. SVOCs — SVOCs may be released into ground water from soils at the Burn Area and Burn Pit

e VOCs - Untreated solvents may be released into ground water from soils at the Burn Pit. Data from
past ground water monitoring activities at the Jeep Trail shows the presence of chlorinated solvents in

ground water.

e Explosives — Explosives may be released form soils at the Burn Pits. Data from past ground water

monitoring activities at the Jeep Trail has shown the presence of explosives in ground water.
» Dioxins/Furans — Dioxins/Furans may be released into ground water from soils at the Burn Pit.

e Metals — Metals may be released into ground water from soils at the Burn Pit. Data from past ground

water monitoring activities at the Jeep Trail has shown the the presence of metals in ground water.

e Nitrate/Nitrite — Nitrates/Nitrites may be released into the ground water from soils at the Burn Area
and Burn Pit.

o Perchlorate — Perchlorate may be released into ground water from soils at the Burn Pit.
e General Water Quality Parameters (Dissolved Oxygen, Oxidation Reduction Potential (ORP), pH,

Specific Conductance, Temperature, Turbidity, and Water Level) — Information on general water

quality parameters is necessary to evaluate the overall quality of ground water at the Jeep Trail.
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Jeep Trail - Little Sulphur Creek Surface Water and Sediment

Contaminants deposited onto suﬁacé soils at the Jeep Trail may migrate as the result of overland flow

into Little Sulphur Creek, which is adjacent to the Jeep Trail. These contaminants may be present in

surface water and sediments. Follow'ing are the parameters selected for analysis in surface waters

and/or sediment in the portion of Little Sulphur Creek nearest the Jeep Trail.

SVOCs (surface water and sediments) — SVOCs may be released into surface waters and

accumulated in sediments.

VOCs - (surface water and sediments) - VOCs may be released into surface waters and

accumulated in sediments.

Explosives — (surface water and sedimvents) — Explosives may be released into surface waters and

accumulated in sediments.

Dioxins/Furans ~ (surface water and sediments) — Dioxins may be released into surface waters and

accumulated in sediments.

Metals — (surface water [total and dissolved] and sediments [total]) — Metals may be released into

surface waters and accumulated in sediments.

Nitrate/Nitrite — (surface water and sediments) — Nitrates may be released into surface waters and

accumulated in sediments.

Perchlorate — (surface water and sediments) — Perchlorates may be released into surface waters and

accumulated in sediments.

General Surface Water Quality Parameters (Dissolved Oxygen, Oxidation Reduction Potential (ORP),
pH, Specific Conductance, Temperature, Turbidity, and Flow Rate) — Information on general water
quality parameters is necessary to evaluate the overall quality of Little Sulphur Creek surface water

and provide information on contaminant masses (flow rate).
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Little Sulphur Creek Surface Water and Sediment (main ABG Treatment Area)

Little Sulphur Creek receives runoff from the main ABG treatment. Until the early 1990s, the main ABG
treatment arealand surrounding areas were kept free of vegetation. During precipitation events, ABG
surface soil eroded into Little Sulphur Creek. The Phase Ill Soils RFI conducted by the U.S. Army Corp of
Engineers (U.S. ACE) (U.S.ACE, September 1998) showed that the soils contained explosives and metal
contaminants. The Phase Il Ground Water RFI (U.S. ACE, 1994) showed that explosives, solvents, and
metals have contaminated the ground water underlying the main ABG treatment area. This ground water

is in a karst system that discharges to Spring A, which then drains into Little Sulphur Creek.

Contaminants deposited onto surface soils may have migrated as the result of overland flow into Little
Sulphur Creek from the main ABG treatment area . These contaminants may be present in surface water
and sediments. Following are the parameters selected for analysis in surface waters and/or sediment in
areas of Little Sulphur Creek adjacent to the main ABG treatment area and downstream of Spring A and

the rationales for selection of the parameters.

» Herbicides (surface water and sediments) - Herbicides used to control vegetation at the main ABG

treatment area may have been released into surface waters and accumulated in sediments.

s Pesticides/PCBs (surface water and sediments) - Pesticides/PCBs may have been released from the

main ABG treatment area into surface waters and accumulated in sediments.

e SVOCs (surface water and sediments) — SVOCs may be released from contaminated soils into

surface waters during storm events and accumulated in sediments.

o VOCs — (surface water and sediments) — VOCs may be released from contaminated soils into surface
waters and accumulated in sediments. Data from past ground water monitoring activities at the main

ABG treatment area shows the presence of VOCs in ground water.

o Explosives — (surface water and sediments) — Explosives may be released from contaminated soils
into surface waters and accumulated in sediments. Data from past ground water monitoring activities

at the Jeep Trail shows the presence of explosives in ground water.

o Dioxins/Furans — (surface water and sediments) — Dioxins resulting from the open burning treatment
of chlorinated solvents' may have released from contaminated soils into surface waters and

accumulated in sediments.
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* Metals — (surface water [total and dissolved] and sediments [totél]) — Metals may be released into
surface waters and accumulated in sediments. Data from past ground water monitoring activities at

the main ABG treatment area shows the presence of metals in ground water.

» Nitrate/Nitrite — (surface water and sediments) — Nitrates may be released into surface waters and

accumulated in sediments.

» Total Organic Carbon (TOC) - (surface water and sediments) — TOC content provides information for

use in corroborating absence or presence of contamination and potential bioavailability.

» - Depositional environment and Grain Size (sediment) — Provide information for potential use in

corrective Measures Study and for comparison to background concentrations (for naturally-occurring

inorganics).

e Grain Size and, Bulk Density, % of Coverage, and Average Depth (sediment) — Provide information

for fate and transport.

e General Surface WaterAQuaIity Parameters (Dissolved Oxygen, Oxidation Reduction Potential (ORP),
' pH, Specific Conductance, Temperature, Turbidity, and Flow Rate) — Information on general water
quality parameters is necessary to evaluate the overall quality of Little Sulphur Creek surface water

and provide information on contaminant masses (flow rate).

Table 1-8 summarizes project target parameters for each medium (ground water, surface water, surface
soil, subsurface soil, and sediment) and the associated intended data uses for the Jeep trail. Table 1-9
provides the same information for Little Sulphur Creek. The specified data uses are linked to the decision
statements presented in Section 1.1.1. Data used to determine the nature and extent of contamination

will also be used to evaluate human health and ecological risk.

All field and laboratory target parameter resuits greater than or equal to method detection limits (MDLs)
will be reported. Target parameters not detected will be reported at the MDL. MDLs for field parameters
are based on method or test kit capabilities and specifications. Analytical results for analytes that are less
than applicable MDLs will be reported with a “U” flag. The “U’ flag signifies that the parameter was
analyzed for but was not detected at a concentration greater than or equal to the MDL. Analytical results

that are between the MDL and the reporting limit (RL) will be reported with a "J" Flag. Laboratory MDLs
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are based in part on best professional judgment and on statistical computations in accordance with 40
Code of Federal Regulations (CFR) Part 136, Appendix B. The CFR requires the MDL to be computed
as the standard deviation of replicate analysis, results multiplied by the appropriate Student’s t value.
Refer to Laucks SOP LTL-1011 for a mathematical computation of IDL/MDL. Sample-specific laboratory
MDLs will be computed for each sample to account for variations in the MDL that are caused by factors

such as sample moisture content, the size of the sample aliquot used in the analysis, and dilutions.

1411 Field Parameters

Several field measurements will be made for this investigation. As previously noted, Tables 1-8 and 1-9
summarize all project target parameters and the associated intended data uses. Table 1-10 indicates
which measurements will be made in the field for aqueous samples and presents MDLs, as applicable, for

the aqueous target parameters measured in the field.

1.4.1.2 Laboratory Parameters

Laboratory analyses will be used to estimate target analyte concentrations in ground water, surface

water, surface soil, subsurface soil, and sediment. Use of target analyte data for decisionmaking is

_ described in Sections 1.4.2, 1.4.3, 1.4.4, and 12.4.

“Part of the data use includes comparing metal concentrations in soil at the Jeep Trail to soil background

concentrations for naturally occurring metals. The background concentrations for soil types found at the

jeep trail will be obtained from the “NSWC Crane Base-Wide Background Soil Investigation”.

This report contains concentrations of naturally occurring metals in soil types found at the NSWC Crane
SWMUs including the ABG.

The data use also includes comparing the analytical data to risk-based target levels (RBTLs), which are

action levels derived from human health and ecological risk-based screening levels (RBSLs). The RBTL
is the lowest (i.e., most conservative) RBSL. Following is a list of sources for the RBSLs applicable to this

project:

Ground Water and Surface Water RBSLs

¢ Federal Maximum Contaminant Levels (MCLs)

e U.S. EPA Region 9 Preliminary Remediation Goals (PRGs) for Tap Water
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o |DEM Tier | Default Residential and Commercial/Industrial Ground Water Closure Levels
e U.S. EPA Region 5 Ecological Data Quality Levels (EDQLSs) for Surface Water
o Federal Ambient Water Quality Criteria (AWQC) for Freshwater

The same list of RBTLs will be applied to both ground water and surface water because ground water

discharges to surface water in Little Sulphur Creek.

Soil and Sediment RBSLs

.' U.S. EPA Generic Soil Screening Levels (SSLs) for Ingestion, Inhalation, and Migration to Ground
Water '

e U.S. EPA Region 9 PRGs for Residential and Industrial Land Use

» IDEM Tier | Default Residential and Commercial/industrial Soil Closure Levels

e U.S.EPA Region 5 ED.QLs for Soil (applicable to surface soil samples only)

e US.EPA Region 5 EDQLs for Sediment (applicable to sediment sarhples only)

Tabular presentations of the RBSLs are provided in Appendix B. Table 1-11 lists the laboratory
parameters, analytical méihods, laboratory detection and reporting limits, and RBTLs for water
(applicable to both ground and surface water), soil, and sediment. MDLs are generally less than RLs.
Measurement uncertainty is so great at concentrations less than the MDL that the presence of an analyte
cannot be asserted with reasonable confidence in that concentration range. Thus, results less than the
MDL represent analytes that are labeled as “non-detécts." As concentration increases, the relative
measurement uncertainty typically decreasés up to the RL. Analyte concentrations greater than RLs are
generally reported with a relatively high degree of accuracy (i.e., the reported value is within about 20 or
30 percent of the true value). .The uncertainty varies from analyte to analyte and is not typically quantified
for individual analytes. The uncertainty associated with results between the MDL and RL is comparatively
high, but also varies from analyte to analyte. This can cause problems when interpreting data, especially
when comparing two values. However, the decision to report to concentrations as low as MDLs was
made to provide the greatest chance for achieving the RBTLs in Table 1-11. Despite this relatively
aggressive reporting convention, several RBTLs in both agueous and solid media are still unattainable.
TtNUS has worked closely with the subcontracted analytical laboratories to select and optimize analytical
methods in an effort to attain, to the greatest extent possible, laboratory MDLs (or even RLs) that are less
than or equal to the RBTLs. Analytes for which the MDL is greater than the RBTL for either aqueous or

solid matrix are identified in Table 1-11 by shading.
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1.4.2 H‘uman Health Risk Assessment

A baseline human health risk assessment wil} be prepared to estimate risks to current or hypothetical
future receptors at the Jeep Trail and Little Sulphur Creek. The assessment of potential contamination in
Little Sulphur Creek will also consider the contribution of soil/sediment run-off from the ABG during a
storm event. (A risk assessment of contaminant concentrations in environmental media at the ABG was
presented in the CCRA [TiNUS, February 1999)).. .

This section presents an overview of the risk assessment methodology, including a conceptual site model
(CSM) that will be used to evaluate chemical concentrations in environmental media obtained from the
Phase lil RFI at the Jeep Trail and Little Sulphur Creek. The detailed risk assessment methodology is
_presented in Appendix B. The methodology considers risk assessment protocols established by U.S.
EPA Region 5 and the IDEM. The following components of a baseline risk assessment (BRA) are

addressed:-

+ Data Evaluation Protocol (including data usability assessment; COPC selection)
 * Exposure Assessment (including CSM) ' —
e Toxicity Assessment

+ Risk Characterization

¢ Uncertainty Analysis
Relevant human recebtors, exposure units (EUs), and decision rules are discussed.

1.4.21 Data Evaluation Protocol

Data evaluation, the first component of a baseline human health risk assessment, is a two-step, medium-
specific task involving the compilation and evaluation of analytical daté. The first step involves the
compilation of the analytical database and an evaluation of data usability for purposes of human health
risk assessment. (A “data usability” evaluation is recommended in the U.S. EPA Risk Assessment °
Guidelines for Superfund [RAGS] Part D.) The second step of the data evaluation is the selection of a
medium-specific list of COPCs, which will be used to quantitatively or qualitatively determine potential
human health risks for site media. COPCs are selected based on a comparison of site contaminant
concentrations to conservative toxicity screening values and background (or upstream/upgradient)
concentrations. The following standards, criteria, and risk-based concentrations (RBCs) will be used as

the basis of the toxicity screening values:
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Federal Safe Drinking Water Act (SDWA) MCLs for Public Drinking Water Supplies
U. S. EPA Region 9 PRGs for Tap Water and Soil

IDEM Tier | Default Closure Levels (soils/ground water) for Residential Land Use

[

L]

U. S. EPA SSLs for Soil Ingestion, Transfer from Soils to Air, and Migration from Soils to Ground water
These standards, criteria, and RBCs are referenced and defined in Appendix C.

1422 Exposure Assessment Protocol

The exposure assessment component of a baseline human health risk assessment defines and provides
a_means to evaluate, quantitatively or qualitatively, the type and magnitude of human exposure to
chemicals present at or migrating from a site. A foundation of the exposure assessment is the CSM,
which identifies site characteristics including potential contaminant sources, contaminant release
mechanisms, transport routes, receptors, and other appropriate information. - The CSM must consider
both current and future land use. (A detailed CSM discussion is presented in Appendix C). Estimated
chemical intakes developed during the exposure assessment are evaluated in the risk characterization to

produce.quantitative estimates of cancer and non-cancer risk.

Sources of Environmental Contamination

Based on historical site data, the following parameters are among the site-related chemical contaminants

known to be present or potentially present in environmental. media within the study area:

e Explosives (e.g., TNT and HMX) and their degr_adation products (e.g., 2-amino-4,6-dinitrotoluene)
¢ Metals (e.g., lead)
+ Chlorinated volatile organic chemicals (VOCs) including but not limited to 1,1,2,2-trichloroethane,

1,2-dichloroethene, trichloroethene, and vinyl chloride

Based on available historical information and a review of the existing ground water data for the site, a
release of hazardous constituents to environmental media has occurred as a result of historical site
operations at the ABG and the Jeep Trail. For example, TNT and 2,4-DNT concentrations in the surface
soils of the ABG and the Jeep Trail exceed 1,500 milligrams per kilogram (mg/kg) and 35 mg/kg,
respectively. TNT has also been detected in ground water underlying and downgradient of the ABG and
the J‘eep Trail. The existing historical ground water data for the ABG indicate the presence of several
halogenated VOCs at concentrations exceeding 100 to 1,000 micrograms per liter (pg/L). VOC

concentrations in monitoring wells at the Jeep Trail are typically less than 100 pg/L. Explosives such as
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2,4-DNT have been detected in the surface waters and sediments of Little Sulphur Creek. HMX has been
detected in the surface waters and sediments of Little Sulphur Creek at maximum concentrations of
45 pg/L and 10 mg/kg, respectively. These data indicate that VOCs, explosives, and other contaminants
have been disposed of within source areas within the study areé (i.e., the ABG, the Jeep Trail). In
addition, dioxins have potentially been generated during burning of material containing chlorinated

organic chemicals.

Potential Contaminant Migration Routes

Because the shallow water table aquifer may be in communication with the deeper Beech Creek aquifer,
the contaminants identified above either have or may have migrated to Little Sulphur Creek via
contaminant transport mechanisms such as infiltration, percolation and surtace water run-off. Depth to
ground water at the ABG and Jeep Trail is less than 10 feet bgs in the valley bottom and increases along
the valley slopes. Consequently, the shallower water depths may facilitate iransport of chemicals from
soils to ground water. Because the shallow water table aquifer is in communication with deeper aquifers

(e.g., Beech Creek aquifer) transport of contaminants has also occurred from one aquifer to another.

Given that surface and subsurface soil contamination has occurred as a result of waste disposal at the
ABG and the Jeep Trail, and that contaminants have migrated to ground water and Little Sulphur Creek,

plausible contaminant release and migration mechanisms include the following:

e Transport of surface soil contaminants to the subsurface soils and ground water (and from one

aquifer to another) via infiltration, percolation, and migration within the ground water aquifer(s).

e Recharge of ground water via surface waters. The study area in the vicinity and immediately
downgradient of the ABG is a ground water recharge area. Little Sulphur Creek is a “losing stream”
just below the ABG. '

 Discharge of ground water to surface water and sediments as noted at Spring C located downstream
of the source areas. Littie Sulphur Creek becomes a “gaining stream” downstream of the Jeep Trail in

the vicinity of Spring C which feeds Little Sulphur Creek.
e Overland run-off of surface waters and sediments from the ABG and the Jeep Trail toward and into

Little Sulphur Creek. (On-site surface soil contaminants at the Jeep Trail may also migrate to off-site

soils as a result of overland flow of surface waters.)
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+ Migration of contaminants in ground water (i.e., lateral migration) to potential receptor locations

downgradient of the ABG and Jeep Trail source areas and beyond the NSWC Crane boundary.

¢ Migration of fugitive dusts and VOCs from surface soils (and subsurface soils if

construction/excavation activities occur).

Potential Current and Future Receptors of Concern and Exposure Pathways

NSWC Crane is an active naval base and will remain active for the foreseeable future. The ABG is an
acti\}e and RCRA-permitted open burning ordinance treatment unit and there are no plans to close the
unit. In contrast, the Jeep Trail is no longer used as a treatment area and is likely to be used for military
(non-disposal) or recreational purposes in the future. However, for purposes of completeness, the
baseline risk assessment will consider receptor exposure under residential, industrial, and recreational
land use scenarios. Based on current and potential future land use, the following potential receptors may

be exposed to contaminated environmental media within the study area:

e Trespassers — A plausible receptor under current or future land use. Although access to the base is

controlled, once inside the base access to the study area is not limited by any physical constraints (this

is particularly true for the Jeep Trail). In addition, hunting activities are permitted at the base. .

Because the study area is relatively remote and surrounded by forested areas, hunters (particularly
adolescents) may trespass within the study area. This receptor may be exposed to potentiallvy
contaminated surface soil (0 to 2 feet bgs) (incidental ingestion, dermal contact), air (inhalation),
suﬁacé water (incidental ingestion, dermal contact), and sediments (incidental ingestion, dermal
contact) in the intermittent streams. However, because of the intermittent nature of surface water in
some portions of Little Sulphur Creek, exposure to surface water is likely to be very limited for those
portions (e.g., the section adjoining the Jeep Trail). Direct contact with ground water (except where
ground water has discharged to Little Sulphur Creek) or subsurface soils is not anticipated for this

receptor.

+ Maintenance Workers — A pIausane receptor under future land use. ThIS mcludes adult military or
civilian personnel assigned duties on an infrequent basis within the study area (e. g groundskeeping
activities, storm sewer/drainage maintenance). This receptor could be exposed to surface soils
(incidental ingestion, dermal contact), surface water (dermal contact), sediments (incidental ingestion,
dermal contact), and air (inhalation). Direct contact with ground water or subsurface soils is not
anticipated for this receptor. There are currently no maintenance workers assigned to the Jeep Trail or
to Little Sulphur Creek. .
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e Construction Workers — A plausible receptor under future land use. No construction activities are
currently planned for the study area. Additionally, the shallow depth to ground water in some sections
of the study area would likely preclude excavation and construction. Hewever, excavation and
construction is plausible in other sections of the study area. Consequently, this receptor could be
exposed to surfaceAand subsurface soils (to an estimated maximum depth of 10 feet bgs) (incidental
ingestion, dermal contact), ground water (dermal contact), and air (inhalation). Routine exposure to

surface water and sediments is not expected for the construction worker.

» Occupational Worker — A plausible receptor under future land use for the Jeep Trail. (It should be
noted that Base workers are currently assigned to the ABG.) This includes adult military or civitian
personnel assigned to routine daily work tasks. This receptor could be exposed to surface soil
(incidental ingestion, dermal contact), and air (inhalation). It is anticipated that this receptor would not
be exposed to subsurface soils, surface waters, or sediments. Conservatively, it will be assumed that
the occupational worker may be exposed to ground water (ingestion, dermal contact). This receptor is
expected to be exposed on a more frequent basis than the maintenance or construction worker is. (It
should be noted that bottled water is currently provided as a drinking water supply for Base workers at
the ABG.)

o Recreational Users — A plausible receptor under future land use. If NSWC Crane were to close, the
most likely scenario is that the property would be converted to a park. A recreational user may be
exposed to potentiélly contaminated surface soil (0 to 2 feet bgs) (incidental ingestion, dermal contact),
air (inhalation), and surféce water (incidental ingestion, dermal contact) and sediments (incidental
ingestion, dermal contact) in Little Sulphur Creek. Conservatively, it will be assumed that the
recreational user may be exposed to ground water (ingestion, dermal contact). It should be noted that
surface water in the vicinity of the Jeep Trail is intermittent and exposure is expected to be very
limited. Direct contact with subsurface soils is not anticipated for this receptor. NSWC Crane is not
expected to close because principal Base operations, the demilitarization of. munitions, are critical to

the support of the U.S. Naval fleet.

e On-Base Residents — An unlikely receptor under future land use. Although this scenario is highly
unlikely, a future residential scenario is typically evaluated in a risk assessment for decision making
purposes. For example, the need for deed restrictions at a site may be eliminated prior to site closure
if minimal risks are estimated for residential receptors. It is assumed that a hypothetical resident may

be exposed to surface soils (incidental ingestion, dermal contract), ground water (ingestion, dermal
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cohtact), surface water (ingestion, dermal contact), air (inhalation), and sediment (incidental ingestion,

dermal contact).

+ Off-Base Residents — Off-base residents do exist downgradient of the study area. It is assumed that
an off-base résident may be exposed to ground water (ingestion, dermal contact), surface water
(ingestion, dermal contact), air (inhalation), and sediment (incidentél ingestion, dermal contact). These
receptors have been previously defined in recent planning documents for NSWC Crane SWMUs 4, 5,
9, 10, and 01/12, and are similar to the following receptors evaluated in the CCRA [TtNUS, February
1999)):

» Base personnel and families (current land use)
e SWMU workers (current land use)

» Park employees (future land use)

e Park visitors (future land use)

e  On-SWMU residents (future land use)

o Off-facility residents (current land use)

Details regarding the' assumed receptor characteristics (e.g., intake rate, frequency, duration of exposure)
are defined in Appendix C, which presents the methodologies for human health risk assessment.

Calculation of Exposure Point Concentrations

The exposure point concentration (EPC), whichis calculated for COPCs only, is an estimate of the
chemical concentrations within an EU likely to be contacted over time by a receptor and is used to
estimate exposure intakes. The following paragraphs discuss the EUs to be evaluated and the guidelines

for calculating the EPC.

The Jeep Trail EU will include the two treatment sub-units (the “burn pit” and the “burn area”; each
treatment unit is approximately 100 feet by 30 feet separated by 30 feet) and the area immediately
beyond (i.e., within 10 feet of) the presumed extent -of contamination. The entire study area
(approximately 1 acre) will be considered the EU for soils. Surface soils will extend to a depth of 2 feet;
subsurface soil will be all soil from a depth of 2 feet to 10 feet or bedrock, whichever is shallower. A
1-acre EU area is considered a reasonable size based on the current and anticipated land use for the
study area (i.e., military/industrial) and the rural nature of the area surrounding the base (i.e., farmland).
The EPC_ will be the upper 95 percent confidence limit on arithmetic average of soil sample

concentrations in surface and subsurface soils. The inclusion (i.e., sampling) of the area immediately
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beyond the presumed perimeter of the unit facilitates the assessment of the extent of contamination, but
does not extend so far into expected uncontaminated regions that the average EU contaminant
concentrations are artificially reduced. Additional EUs may be defined if, based on the first soil sampling
event, significant soil contamination is noted beyond the presumed extent of the Jéep Trail study area.
For example, contaminated surface soils may exist between (i.e., downslope of) the source areas and the
creek as a result of surface water run-off. Additionally, the Jeep Trail EU may be subdivided to gain
perspective on risk estimates if significant contaminant “hot spots” exist within the EU (e.g., contamination

in the “burn area” or “burn pit” are distinctive).

As detailed below, the EPC for a receptor hypothetically using or otherwise exposed to ground water
underlying the Jeep Trail study area will be the arithmetic average of wells in the most highly
concentrated area of the plume potentially underlying the Jeep Trail study area. This approach is based
on accepted industry practice that takes into account the fact that chemical concentrations in the ground
water do fluctuate over time and the likelihood of installing a well in the most concentrated region of a
contaminated plume. The approach is suggested in U.S. EPA Region 4 Supplemental Guidance to
RAGS: Region 4 Bulletins, Human Health Risk Assessment (November 1995). The Navy will discuss

with EPA Region 5 the wells selected for computing ground water exposure point concentrations.

If it is determined that a ground water contaminant plume at the J.eep Trail is or may be moving beyond
the study area boundaries, EPCs for ground water at receptor locations beyond the Jeep Trail study area
may be determined via actual ground water monitoring data for wells at or near the facility boundary or by
using modeling techniqués. The locations will be selected, if necessary, based on the concentrations
detected within the Jeep Trail study area (i.e., the observed or potential contaminant loading to or within
the ground water aquifer), the aquifer characteristics (e.g., flow, direction), and the chemical and physical
nature of contaminants detected in the ground water. The Navy will discuss with EPA Region 5 the best
approach (modeling versus additional monitoring wells) to developing exposure point concentrations for
specific receptor locations if it is apparent (based on the results of the proposed sampling) that significant

contaminant migration is occurring.

Based 01;1 anticipated receptor activity, the entire proposed Little Sulphur Creek study area (i.e.,
upgradient of the ABG to the confluence with Johnson Hollow Creek) is the most plausible EU for surface
water and sediment exposure. Subdivision of the creek may be warranted in light of contaminant profiles
and receptor exposure scenarios but the degree of subdivision that is reasonable will not be known until
the data have been collected. The EU for surface waters and sediments will inciude sediments in flood
plains adjoining Little Sulphur Creek and Springs A, B, and C that feed Little Sulphur Creek. Additionally,

the Jeep Trail EU may be subdivided to gain perspective on risk estimates at various exposure
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points/sub-units along Little Sulphur Creek. Exposure points/sub-units evaluated may include the ABG,
the Jeep Trail, and Springs A, B, and C. An evaluation of these exposure points/sub-units may be
necessary to understand the relative contribution of risk from contaminant sources and because of the
variable nature of surface water in Little Sulphur Creek. For example, the surface water flow in Little
Sulphur Creek below the ABG, but above Spring C is intermittent and, cons_equently, can not be
evaluated as a reliable domestic water supply resource. In contrast, there is year-round ground water-to-
surface water flow at Springs A, B, and C. Additional EUs (below the confluence with Johnson Hollow)
may be defined if, based on the first surface water and sediment sampling event, significant surface water

and sediment contamination is suspected beyond the initially-defined Little Sulphur Creek study area.
The following guidelines will be used to calculate the EPCs:

o if a soil, surface water, or sediment data set for an EU contains fewer than 10 samples, the EPC for
the reasonable maximum exposure (RME) and central tendency exposure (CTE) case will be defined

as the maximum detected concentration.

» |f a soil, surface water, or sediment data set for an EU contains 10 or more samples, the 95 percent
upper confidence limit (UCL) on the arithmetic mean, which will be based on the distribution of the
‘data set, will be selected as the EPC for fhe RME and CTE case. Conventional statistical methods
(e.g., the Shapiro-Wilk W-Test, the t- and H-statistic based UCL calculation) will be used to determine
the distribution and UCL. The “best fit” distribution (normal or lognormal) will be assumed if the data
set distribution is undefined. However, the EPCs calculated assuming a lognormal distribution will be
reviewed and re-calculated (if necessary) as recom‘mended in a recent U.S. EPA reference to assure
that the H-statistic based UCL is not an over-prediction of the EPC (U.S. EPA, 1997b). If the
calculated 95 percent UCL exceeds the maximum detected concentration, the maximum concentration
will be used as the EPC. If enough data are available and a qualified statistician judges bootstrapping
to présent a more realistic estimation of risk, the bootstrapping technigue described in the U.S. EPA

1997 reference will be used.

e The EPC for a ground water receptor will be the arithmetic average of wells in the highly concentrated

area of the plume.
Sample and duplicate analytical results will be averaged for statistical use. One-half the sample-specific

detection limit (SDL), reported by the laboratory, will be used as a surrogate value for non-detect results

when calculating the exposure point concentration. it should be noted that EPCs for ground water may
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also be developed for specific receptor locations (e.g., the facility boundary), as necessary, using actual

ground water modeling data or ground water modeling techniques.

Chemical and Intake Estimation .

The methodologies and techniques used to estimate exposure intakes are presented in Appendix C of
this QAPP. Intakes for the identified potential receptor groups will be calculated using current U.S. EPA
risk assessmenvt guidance and presented in the risk assessment spreadsheets. Risk assessment results
~ will be presented using the U.S. EPA RAGS Part D tables format..

1423 Toxicity Assessment Protocol

The objective of a toxicity assessment is to identify the potential for human health hazards and adverse
effects in exposed populations. Quantitative estimates of the relationship between the magnitude and
type of exposures and the severity or probability of human health effects will be defined for the identified
COPCs. AQuantitative toxicity values (cancer slope factors [CSFs] and reference doses [RfDs])
determined during this component of the risk assessment will be integrated with outputs of the exposure
assessment to characterize the potential for adverse health effects for each recebtor group. The
literature sources for the oral and inhalation toxicity criteria are identified in Appendix C. Methodology
that will be used to calculate toxicity criteria for the dermal route of exposure is also presented in

Appendix C.

1.4.2.4 Risk Characterization Protocol

Potential risks (noncarcinogenic and carcinogenic) for human receptors resulting from the potential
exposures outlined in the exposure assessment are quantitatively determined during the risk
characterization component of the baseliﬁe human health risk assessment. Both RME and CTE
estimates will be generated. The quantitative estimates of risk are calculated in accordance with the risk
assessment methods outlined in U.S. EPA guidance-(U.S. EPA, 1989b). Lifetime cancer risks are
expressed in. the form of dimensionless probabilities, referred to as incremental cancer risks (ICRs),
based on CSFs. For example, an ICR of 1x 10°® indicates that an exposed receptor has a one-in-one-
million chance of developing cancer, in addition to the cancer risk from non-site-related contaminants.
Noncarcinogenic risk estimates are presented in the form of a Hazard Quotient (HQ) that is determined by
computing the ratio of an intake for a COPC with an appropriate published RfD for the COPC. (A Hazard
Index [HI] is generated by summing individual HQs for all COPCs). Carcinogenic and noncarcinogenic -

- risk estimates are calculated per the equations presented in Appendix C. -
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To interpret the quantitative risk estimates and to aid risk managers in determining the need for
remediation, quantitative risk estimates will be compared to typical EPA risk benchmarks. The U.S. EPA
has defined a “target cancer risk” range of 1x10 to, 1x10°® (i.e., ‘a one-in-ten-thousand to one-in-one-
million chance of developing cancer). HQs and Hls are typically evaluated and will be evaluated for this
project using a value of 1.0. Generally, adverse noncarcinogenic health effects are not anticipated if an

HQ or HI, developed on a target organ/effect-specific basis, does not exceed 1.0.

As a general guidéline, a “no further action” recommendation will be forwarded to the Navy, the State of
Indiana, and the EPA, if the cancer risk estimates and total Hls (developed on a target organ/target effect
basis) for receptbrs of concern do not exceed 1x10™ and 1.0, respectively. Otherwise, the need for
remedial action (including institutional controls) will be evaluated in the Corrective Measures Study
(CMS). However, as indicated in the U.S. EPA RAGS Part D, the upper boundary of the acceptable risk
range is not a discrete line at 1x10;4. “Risks slightly greater than 1x10™ may be considered to be
_acceptable (i.e., protective) if justified based on site-specific conditions, including any uncertainties about
the nature and extent of contamination and associated risks.” Consequently, a “no further action”
recommendatibh may forwarded even when the 1x 10 risk benchmark is exceeded. The following

factors will be considered in this determination:
+ The magnitude of the media-specific risk estimates.

» Significant uncertainties in the baseline human health risk assessment that would tend to overestimate
baseline risk assessment results. Uncertainties in the baseline human health risk assessment intake
estimates (and their impact on the risk estimates) may be évaluated using “probabilistic risk
assessment” techniques. Uncertainties associated with the toxicity criteria would be evaluated

qualitatively.

e Significant uncertainties in the EPC estimates that would tend to overestimate baseline risk

assessment results.

1.4.25 Human Health Risk Uncertainty Analysis

The baseline risk assessment will include an uncertainty analysis that qualitatively addresses major
sources of uncertainty in the data evaluation, exposure assessment, toxicity assessment, and risk
characterization. The major sources of uncertainty that will be discussed are presented in Appendix C.

As noted above, probabilistic risk assessment techniques may be used to provide risk managers with a
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more comprehensive understanding of the uncertainty attached to the quantitative risk assessment

results.

143 Ecological Risk Assessment

~ An environmental risk assessment for contaminants at the ABG and the Jeep Trail was presented in the
CCRA rrfNUS, February 1999]). The assessment included biota sampling 4(vegetation, mammals,
aquatic vertebrates and invertebrates), an identification of threatened and endangered wildlife and plant
species” which exist or may exist within the study area, population studies, and an evaluation of the

potential for adverse affects on ecological receptors. The conclusions of the assessment were as follows:

“The majority of ecological risk posed by COPECs (chemicals of potential ecological concern) at
the ABG/Jeep Trail, appear to be limited to the aquatic habitats at this SWMU. Elevated levels of
barium, lead and zinc in the sediments at the site may have slight adverse effects to wildlife;
however, population studies and tissue samples for fish and macroinvertebrates did not show any
evidence of adverse effects. -Elevated levels of various compounds .in the surface water may
have a potential adverse impact to wildlife at 'Ehis site; however, impacts as a result of these
COPECs would be very localized and unlikely to impact the viability of any one species at the site
given the availability of similar habitat in close proximity to these locations. Populations s‘tudies at
this SWMU support this conclusion as animal, fish, macroinvertebrate ‘and vegetation species are
diverse and ébundant, and are similar to what would be expected to occur in é non-impacted

area.”
The objectives of this follow-up assessment are to: -
e Update and augment the evaluation presented in the CCRA [TtNUS, February 1999]).

¢ Evaluate the potentlal effects of rainfall events (l e., flooding) on surface water/sedlment quahty (and,

consequently, ecological receptors) downstream of the ABG.

This section of the QAPP outlines the methodology that will be followed for completing a screening-level
ecological risk assessment (SERA) for the Jeep Trail and Little Sulphur Creek. The goal of the SERA is to
provide an initial screening of the analytical data (existing and new) to determine which contaminants may
need to be further evaluated as part of a baseline ecological risk assessment (BERA), if any. A phased
approach to the SERA will be used at the site. The approach relies first on environmental chemistry data

and field observations for the preliminary assessments. Biological sampling or testing is not proposed for
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this investigation. However, because some previous ecological sampling has been conducted at or near
the site, the previoué results will be used to supplement the data collected as part of this investigation. In
addition, any recommendations for biological sampling or population studies will consider the biological
sampling and environmental field work already conducted within the study area and Navy-sponsored

biological sampling (i.e., insect tissue study) anticipated to occur Summer 2001.

This SERA will consist of the first two of eight steps required in the U.S. EPA guidance (U.S. EPA, 1997a
and 1998b) and Step 3A of the Navy Policy for Conducting Ecological Risk Assessments. Figure 1-15
presents the Navy's Ecological Risk Assessment Tiered Approach (U.S. Navy, 1999). The first two steps
are the screening-level assessment. Step 3A is the first step of the BERA and consists of refining the list
of COPCs that were retained following the SERA, as discussed in Section 1.4.3.3. Steps 3B through 7
will be conducted if additional evaluations or investigations are necessary. Finally, Step 8, Risk
Management, will be incorporated throughout the ecological risk assessment (ERA) process in

cooperation with Region 5 Regulators.

The first phase in the ERA process is the screening-level risk assessment. In this phase, conservative
exposure estimates are made for grouped or individual ecological receptors, and these exposures are
compared to screening levels and threshold toxicity values. The SERA includes the following

considerations, which are described in subsequent subsections of this QAPP:

¢ Screening-level problem formulation
e Screening-level ecological effects evaluation
e Screening-level exposure estimate

- o Screening-level risk calculation

1.4.3.1 Screening-Level Problem Formulation

Screening-level problem formulation includes identification of potential receptor groups, COPCs, and the
mechanisms for fate and transport, and toxicity. The complete exposure pathways that exist on a site are
determined at this point to facilitate receptor selection. As part of receptor identification, site habitats and

potential ecological receptors are described.
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Environmental Setting

‘Sectioh 1.2 of this QAPP presents the environmental setting at the 'site. Based on the habitat at the site,
it is likely that a variety of mammals (small and large) and birds are present at the site, as well as fish and

benthic macroinvertebrates.

Exposure Pathways

Based on the historical site operations, surface and shallow sub-surface soil at the ABG and the Jeep
Trail are the primary source of contaminants. (As noted previously, the ABG has been thoroughly
characterized in previous RFls; the Jéep Trail and Little Sulphur Creek will be characterized in this RFI.
The ABG and the Jeep Trail adjoin Little Sulphur Creek.) The contaminants at the ABG (and possibly the
Jeep Trail) have migrated from soil to ground water. In addition, contaminants from the sites can enter
surface water bodies via overland runoff and erosion, or through ground water discharge. A potential for
overland runoff and soil erosion was noted at the ABG during the April 2000 site visit by TtINUS and Navy
personnel. Finally, contaminants can enter the air via the emission of volatile chemicals or through wind

erosion and dust re-suspension. The following paragraphs discuss each of these exposure pathways.

Ground Water

Currently, several discharge points for ground water potentially contamiﬁated with site-related
contaminants Have been identified (e.g., Springs ‘A, B, and C). As noted previously, Little Sulphur Creek
is a “losing stream” in the vicinity of and just downgradient of the ABG. lt reverts to a “gaining stream” in
the vicinity of Spring C. Although ecological receptors are not directly exposed to ground water (prior to it
discharging from a spring or as surface water), contaminants in ground water will be evaluated as surface

water contaminants once the ground water discharges to Little Sulphur Creek.

Sprinqs/SL}rface Water

Contaminants in the ground water do discharge to surface water. Contaminants in the soil may also enter
the Little Sulphur Creek via overland flow. Based on the surrounding habitat, and the presence of
mammals and birds, it is probable that these species use the springs and Little Sulphur Creek as a

source of drinking water.

Portions of Little Sulphur Creek within the study area are intermittent and would not support fish or

benthic macroinvertebrate community. However, other portions of Little Sulphur Creek (e.g., the portion

" below Spring C).can support healthy benthic macroinvertebrate and fish populations. These receptors
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could be exposed to the water by direct contact with and incidental ingestion of water. Amphibians are
likely to inhabit both the intermittent and perennial sections of Little Sulphur Creek; reptiles are likely to
inhabit these aquatic envirohmentsl as well as surrounding terrestrial habitats. Amphibians and reptiles

cold be exposed to contaminants in the surface water by direct contact or ingestion of water.

Surface Soil/Sediment

Several groups of terrestrial ecological receptors can be exposed to contaminants in the surface soil or
sediments that are not submerged routinely. Invertebrates such as earthworms are exposed to the
contaminants as they move through the soil, and ingest soil particles while searching for food. Plants are
exposed to the contaminants via direct contact as contaminants are absorbed through the roots and then

translocate to different parts of the plants (i.e., leaves, seeds).

Visual inspection ‘of Little Sulphur Creek revealed a well-scoured creek bed with little accumulation of
sediments. Mammals such as raccoons may be exposed to contaminants in the soil/sediments via
several exposure routes. They may be exposed by direct contaci as they search for food or burrow into
the soil/sediment. Exposure of terrestrial wildlife to contaminants in the soil via dermal contact is unlikely
to represent a major exposure pathway because fur, feathers, and chitinous exoskeletons are expected to
minimize transfer of contaminants across dermal tissue (note that this may not be true for amphibians).
Therefore, the dermal pathway will not be evaluated in the SERA. Mammals may also be exposed to
contaminants in the soil/sediments via incidental ingestion of soil and ingestion of plants or invertebrates
that have accumulated contaminants from the soil/sediment. These pathways will be evaluated in the
SERA. Because large sections of Little Sulphﬁr Creek are typically dry except during rain events, some

sediment samples collected in the creek may be evaluated as if they were surface soil samples.

Larger, predatory species such as the red fox and red-tailed hawk can be exposed to site contaminants in
the soil/sediments by ingesting small mammals that have accumulated contaminants. Because of the
relatively small size of thé Jeep Trail site (approximately 1 acre) the Jeep Trail would represent only 1 or 2
percent of the predators’ home range. Therefore, these species will not be evaluatéd as part of this

SERA. However, risks to piscivorous wildlife will be evaluated in the SERA.

Because the Little Sulphur Creek is well-scoured, the sediment depths would not be expected to exceed
approximately 12 inches. The fate of volatile contaminants is also different than that of nonvolatile
contaminants in the top 0.5 feet of sediment, especially when exposed to air as expected in the Little
Sulphur Creek. The volatile contaminants are more likely to be lost from the sediments through

evaporation. Because the contaminant concentration profiles should vary the most within the 0-foot to
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1-foot interval and the maximum depth is expected to be 1 foot or less, samples of Little Sulphur Creek

sediments will be acquired over two depth intervals - 0.0 to 0.5 feet and 0.5 to 1.0 feet.

Air

The inhalation pathway will not be -evaluated because air concentrations are expected to be minimal
given the limited size of the Jeep Trail source area and the fact that VOCs associated with surface
water/sediments would dissipate rapidly. Also, inhalation pathways typically are not evaluated in SERAs

"‘because of the uncertainty in exposures and effects concentrations.

Endpoints

Assessment endpoints are an explicit expression of the environmental value that is to be protected (U.S.
EPA 1997a). The selection of these endpoints is based on the habitats present, the migration pathways

of probable contaminants, and the routes that contaminants may take to enter receptors.

As discussed in Section 1.2:4, the habitat at and adjacent to the Jeep Trail and Little Sulphur Creek consists
of forested areas and aquatic habitats. For this SERA, the assessment endpoints are protection of the
following groups of receptors from adverse effects of contaminants on their growth, survival, and

reproduction:

e Soil invertebrates

e Terrestrial vegetation

e Herbivorous mammals

e Herbivorous birds

e Soil invertebrate-eating birds
+ Soil/sediment invertebrate-eating mammals (including bats)
e  Omnivorous mammals

e Omnivorous birds

. Pnscworous mammals

o Piscivorous birds

e Benthic invertebrates

¢ Fish

Appendix D presents more mformatlon on each of these assessment endpomts including identification of

protected or endangered specnes such as the Indiana bat.
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Measurement endpoints are used to evaluate assessment endpoints (i.e., mortality, growth, and
reproduction). The following measures of effects will be used to evaluate the assessment endpoints in

this SERA, where applicable.

e Soil screening values — Mortality, growth, and reproduction of plants and soil invertebrates will be
evaluated by comparing the measured concentrations (maxima and averages) of chemicals in the

surface soil to screening values designed to be protective of ecological receptors.

e No observed adverse effects levels (NOAELs) for surrogate wildlife species - Mortality, reproductive,
or developmental effects of birds and mammals will be evaluated by comparing the estimated
ingested dose (based on conservative and average assumptions) from contaminants in the surface

water, sediment, surface soil, plants, fish, or invertebrates to these levels.

» Sediment screening values — Mortality of benthic macroinvertebrates will be evaluated by comparing
the measured concentrations (maxima and averages) of chemicals in the sediment to screening

values designed to be protective of ecological receptors. l

» Surface water screening values — Mortality and other adverse effects (i.e., growth, feeding rates,
behavioral changes) of aquatic organisms will be evaluated by comparing the measured
concentrations (maxima and averages) of chemicals in the surface water to screening values

designed to be protective of ecological receptors.

1.4.3.2 Ecological Effects Evaluation

The preliminary ecological effects evaluation examines the relationship between the magnitude. of
exposure to a chemical and the nature and magnitude of adverse effects resulting from exposure. In
addition to being a toxicity study, it may also describe apparent effects seen during the May 2000 site
visit. Toxicity thresholds are usually expressed in units of concentration when the medium of concern is
in intimate contact with the receptor such as surface water for pelagic organlsms or soil for soil
mvertebrates For other receptors, such as terrestrial vertebrates, toxicity data are typlcally available as
doses, with units equal to mass of contaminant per unit of body mass per unit of time (usually milligrams
per kilogram per day [mg/kg/day]). For the SERA (Steps 1 and 2), conservatively low toxicity thresholds
are used to evaluate the potential for adverse ecological effects. However, less conservative thresholds

used in Step 3A may be more appropriate for determining potential risks to the ecological receptors. .
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As the first step in the ecological effects evaluation, COPCs will be selected by comparing theé
contaminant concentrations in the surface water, sediment, and surface soil samples to U.S. EPA Region
5 EDQLs (U.S. EPA, Region 5, 1999b). The following items summarize the procedures that will be used
in the specific SERAs for the Jeep Trail and Little Sulphur Creek to select COPCs.- Calcium, magnesium,
potassium, and sodium will not be retained as COPCs in any medium because of their relatively. low
toxicity to. 'ecological receptors, and their high natural variability in concentrations. Contaminants without
EDQLs will be retained és COPCs but they may only be evaluated qualitatively. If a chemical is non-
detected at the MDL/IDL in all of the samples in a particular media,'and the MDL/IDL exceeds the EDQL,
the chémical will not be quantitatively carried through the risk assessment as a COPC. However, the’
chemical, its MDL/IDL and the EDQL will be summarized in a table and qualitatively discussed in the
uncertainty analysis section. if a chemical is detected in at least one sample at levels greater than the
MDUW/IDL, one-half of the MDL/IDL will be substituted for the non-detects for calculating summary
statistics (e.g., mean concentrations). The ecological COPC selection processes are described in Section
1.443.

Springs, Surface Water, and Sediment for Benthic Macroinvertebrates, Fish, and Terrestrial Wildlife

e Inorganic and organic contaminants with maximum concentrations that do not exceed EDQLs will not
be retained as COPCs.

e {norganic contaminants with maximum concentrations that do not exceed the maximum upstream or’

upgradient concentrations will not be retained as COPCs.

" Surface water EDQLSs were not established for the protection of wildlife ingesting water. However, based

on the very low and conservative EDQLs for surface water, contaminants that do not exceed the EDQL

are not expected to be toxic to terrestrial wildlife.

Surface Soil for Invertebrates, Plants, and Terrestrial Wildlife

» Inorganic and organic contaminants with maximum concentrations that do not exceed EDQLs will not
be retained as COPCs.

s Inorganic contaminants with maximum concentrations that do not exceed the site-specific background

concentrations will not be retained as COPCs.
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~The use of US. EPA Region 5 EDQLs incorporates the screening-level exposure estimate and
screening-level risk calculation during the COPC selection process. Therefore, these are not presented

as separate steps in this QAPP.

Contaminants that are retained as COPCs .will be further evaluated as part of Step 3A of the eight-stép
ERA process (Navy, 1999). This will be done by using additional toxicity data in a lines-of-evidence
approach to determine potential impacts to the ecological receptors. The following sections present the

additional data sources that will be used to evaluate the COPCs.

1.4.3.3 Step 3A - Refinement of COPCs

Step 3A consists of a refining the list of COPCs from the SERA using less conservative screening values
and more realistic exposure assumptions. In Step 3A, less conservative screening values will be used to
more realistically estimate potential risks to ecological receptors (i.e., plants, invertebrates, vertebrates,
and aquatic receptors). For example, for all the media, both maximum and average concentrations will
A be compared to the benchmark values because most receptors (other than immobile plants) will have an
average exposure to contaminants as they move across the surface water, sediment, or soil. This

evaluation may include (but is not necessarily limited to) a consideration of the following factors:

» Magnitude of criterion exceedence: Although risks may not relate directly to the magnitude of a
criterion exceedence, the magnitude may be one item used in a lines-of-evidence approach to

determine the need for further site evaluation.-

e . Frequency of chemical detection: A chemical that is detected at a low frequency typically will be of
less concern than a chemical detected at higher frequency, provided that the toxicity and
concentrations of the constituents are similar. All else being equal, chemicals detected frequently will

be given greater consideration than those detected relatively infrequently.

» Contaminant bioavailability: Many contaminants (especially metals) are present in the environment in
forms that are typically not bioavailable, and the limited bioavailability will be considered when

evaluating the'exposures of receptors to site contaminants.

» Habitat: Although exceedences of criteria may occur, potential risks to ecological receptors may be
minimal if there is little habitat for those receptors. Therefore, the extent of habitat will be used

qualitatively when considering the site for additional evaluation.
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Alternate Benchmarks and Evaluations

The following sections present some alternate benchmarks and evaluations that will be conducted as part

of Step 3A.

Terrestrial-Plants and Invertebrates

Risks to terrestrial plants and invertebrates result.ing from exposure to the COPCs will be evaluated by
comparing the contaminant concentrations in the surface soil to alternate soil benchmark values. These
alterhate benchmarks will be designated as Surface Soil Screening Levels (SSSLs). Currently, neither
indiana nor U.S. EPA has de_veloped eco'logical SSSLs. The following list presents the SSSLs that have
been developed by a few groups or agencies. Additional deta_ils explaining the origin and basis for the

alternate benchmarks are provided in Appendix D.

Dutch Intervention Values and Target Values — Soil Quality Standards (MHSPE, 2000)

¢ .Canadian Soil Quality Guidelines (CCME, 1997)

A

e Oak Ridge National Laboratory (ORNL) Toxicological Benchmarks for Contaminants of Potential
Concern for Effects on Soil and Litter Invertebrates and Heterotrophic Process: 1997 Revision

(Efroymson et al., 1997a)

e ORNL Toxicological Benchmarks for Screening Contaminants of Potential Concern for Effects on

Terrestrial Plants: 1997 Revision (Efroymson et al., 1997b)

Springs/Surface Water

Water Quality Standards (WQSs) for surface water have been developed by Indiana (IDEM, 1998).
These are the primary enforceable surface water standards. In addition, U.S. EPA has established
AWQC for several contaminants. Other, non-regulatory surface water screening values will be used to
evaluate the surface water data that do not have WQSs or AWQC. All values will be collectively referred
to as surface water screening levels (SWSLs) in the SERA. The folldwing presents the SWSLs that will
be used in this evaluation. Additional details explaining the origin and basis for the alternate benchmarks

are provided in Appendix D.

¢ Indiana Water Quality Standards (IDEM, 1998)
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o Ambient Water Quality Criteria (U.S. EPA, 1999a)

e Toxicological Benchmarks for Screening Potential Contaminants of Concern for Effects on Aquatic
Biota, 1996 Revision (Sﬂter and Tsao, 1996)

¢ “Eco Update-Ecotox Thresholds” (U.S. EPA, 1996a)

Sediment

Indiana has not established sediment screening levels (SSLs) for any contaminants, and U.S. EPA has
established SSLs for only a few contaminants. Therefore, other, non-regulatory alternate benchmarks will
be used to evaluate the sediment data. SSLs based on freshwater studies will be used where available.
The following list presents the SSLs that will be used in this ‘evaluation. Additional details on the SSLs are

presented in Appendix D:
¢ “Eco Update-Ecotox Thresholds” (U.S. EPA, 1996)

e “Guidelines for the Protection and Management of Aquatic Sediment Quality in Ontario” (OMOE,
1993)

* ‘Incidence of Adverse Biological Effects within Ranges of Chemical Concentrations in Marine and

Estuarine Sediments” (Long et al., 1995)

Contaminants that exceed the SSLs also will be compared to background contaminant levels developed
in the “Sediment Background Concentration Distributions of 172 Potential Pollutants in Indiana” (Wente,
1994). The term “background” was interpreted in that document as “the concentration that would be
present in the absence of any particular pollutant source.” Background values will be used as another

piece of information in the weight-of-evidence approach for evaluating the sediments.

Terrestrial Wildlife

Most of the above-mentioned additional surface soil, surface water, and sediment standards and
benchmarks are not designed to screen out risks to terrestrial wildlife via ingestion of soil, plants, fish, and
invertebrates. Therefore, a terrestrial intake model! (food chain) will used to estimate the exposure of

terrestrial receptors to the COPCs.

Risks to terrestrial receptors posed by COPCs in the soil, surface water, and sediment will be determined

by estimating the chronic daily intake (CDI) and comparing the CDI to Toxicity Reference Values (TRVs)
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representing acceptable daily doses in mg/kg/day. The TRVs will be developed from NOAELs and
Lowest-Observed-Adverse-Effect-Levels (LOAELs) obtained from wildlife studies, if available (see
Appendix D). Most TRVs will come from the ORNL “Toxicological Benchmarks for Wildlife: 1996
Revision” (Sample et al., 1996). Toxicity data in the Agency for TO).(iC Substances and Disease Registry
toxicity profiles and Integrated Risk Information System printouts will be used, when necessary.

Appropriate scaling factors to convert a NOAEL from one species to a NOAEL for another species will be
used as detailed in Appendix D. |f a subchronic study is used to develop the TRV, the final value will be
multiplied by a factor of 0.1 to account for uncertainty between subchronic and chronic effects. Also, if a
LOAEL study is used to develop the NOAEL TRV, then the LOAEL will be multiplied by a factor of 0.1 to
obtain the NOAEL. Finally, the estimated doses will incorporate literature-based soil-to-plant and soil-to-

earthworm bioaccumulation factors.

The lower bound of the threshold effects is based on consistently conservative assumptions and NOAEL
toxicity values (U.S. EPA, 1997). This bound will present the greatest potential risks.b The upper bound is
based on observed impacts or predictions that ecological effects could occur and is developed using
consistent assumptions, site-specitic déta,.LOA_EL toxicity values, or an impact evaluation (U.S. EPA,
1997). This bound will present the average potential risk. Both the upper and lower bounds will be

evaluated in the SERA to provide a range of potential risks as presented in the following table:

Conservative Scenario Alternate Scenario
95% UCL, surféce_water, or sediment " | Average soil, surface water, or sediment
concentration ' concentration ' '
Highest receptor body weight for NOAEL Average recepfor body weight for NOAEL
calculation calculation
Lowest receptor body weight for CDI calculation Average receptor body weight for CDI calculation
Highest receptor ingestion rate | Average receptor ingestion rate
Use of NOAELS Use of LOAELs
Receptors that spend 100% of their time at the Receptor's home range taken into account
site :

The exposure assumptions (i.e., ingestion rate, body weight) will be obtained from the Wildlite Exposure

Factors Handbook (U.S. EPA, 1993a) or other literature sources, if necessary.
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1434 Ecological Risk Characterization

‘The risk characterization is the final phase of a risk assessment and compares the exposure to the
ecological effects. This phase eVaIuates the likelihood that adverse effects will occur as a result of

exposure to a stressor.

An HQ approach will be used to characterize the risk to terrestrial receptors. This approach characterizes
the potential effects by comparing exposure concentrations to the effects data. An HQ of greater than 1.0
is considered to indicate a potential risk. However, the HQ is not an expression of probability, and the
meéning of values greater than 1.0 must be interpreted inhlight of attendant uncertainties in risk

assessment.

1435 Ecological Risk Uncertainty Analysis

Uncertainties are associated with most steps of an ERA, from selecting endpoints, collecting data, and
evaluating toxicity. The following topics summarize some of the uncertainties associated with an ERA.

The uncertainties are discussed in more detail in Appendix D.

Assessment and Measurement Endpoints: Measurement endpoints are used to evaluate the assessment
endpoints based on measurements pertaining to representative species or other indicators. There is
uncertainty in this prediction because the species or indicators may not accurétely represent the
assessment endpoints. Species for measurement endpoints are deliberately selected to be sensitive

rather than.insensitive to contaminants.

Exposure Characterization: The contaminant dose to terrestrial wildlife is calculated using an equation -

that incorporates ingestion rates, body weights, bioaccumulation factors, and other exposure factors.
Because these exposure factors are obtained from literature studies or predicted using various equations,
there is uncertainty when they are applied to other sites. There is also uncertainty in the chemical

concentration data used for exposure estimates.

Ecological Effects Data: There is uncertainty in some of the ecological effects data because they are
typically developed in a laboratory for species that may or may not be present at the site. In addition, for
some media (i.e., sediment, soil) often only a few studies are available, or the guideline value is based on

highly variable data.
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Risk Characterization: Risks are projected if an HQ is greater than or equal to unity regardless of the
.magnitude of the HQ. Also, there is uncertainty in how the predicted risks to a species at the site translate

A\
into risk to the population in the area as a whole. -

1.4.4 Decision Rules

Based on'site-specific factors described aone, and the DQO process outputs, this section describes how
the data will ultimately be used for making decisions concerning the nature and extent. of chemicals at the
“site, ard the risks to human health and ecological receptors. Decision rules are designed to be
technically defensible and practical to implement. The decision rules below apply to all target analytes
except field and geotechnical parameters, which have no bearing on COPC selection or evaluations of

risk.

To select COPCs, site chemical concentrations will be compared to RBTLs and background/upgradient
concentrations. For determinations of nature and extent, risk cdntqurs will be plotted. The contours will
be based on cumulative risk estimates calculated for COPC concentrations at the sampled locations. At
a minimum, plots representing the 1E-4 cancer risk level and a hazard index (HI) of 1 will be presented.
Contours less than or greater than these risk levels may also be plotted for perspective to aid in

" interpreting the data.

-Human health and ‘ecological risks will be computed within an EU boundary and compared to
unacceptable risk limits-to determine whether an unacceptable risk exists within the EU. For the Jeep
Trail, the EU consists of a 1-acre area, which represents an area likely to bé traversed by a human
receptor. The area will include the adjacent portion of the Little Slulphur Creek, if that portion of the Little
Sulphur Creek contains COPCs. If contamination extends beyond the EU boundary, the EU may be
either reshaped or relocated to coincide with the contaminated area, or additional EUs may be
established to encompass contamination extending beyond the 1-acre area. Any reshaping or relocation
of the EU will not change the size of the EU nﬁaterially, as the EU size is based on receptor behavior. For
ground water and soils, site conditions are not expected to change during the time frame of this
investigation, so no particular temporal considerations are necessary. For the Little Sulphur Creek, the
EU concept will bé more flexible. Its shape and size will depend on the spatial contaminant distributions
and expected receptor behaviors. Both the Jeep Trail and Little Sulphur Creek EUs will be consistent

with the risk model.
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For surface water and sediment, the ability to collect samples will be affected by rain events. Sampling
will be timed to coincide with rain events when collecting high flow surface water samples. Base flow

sampling will not be timed to coincide with any precipitation events.
All of these facets of decision making are presented in detail below, with flow charts, where appropriate.

1.4.4.1 Definition

The decision rule is a statement that integrates DQO planning process outputs into a concise summary of
how data will be interpreted when making decisions about the site being investigated. In this case,
several decision rules have been developed to address the multiple project objectives. The decision rules
form a basis for establishing a sampling plan design that enables data of the correct type, quantity, and
quality to be collected for attaining project bbjectives. Where kriging is incorporated into the decision rule,
it is understood that the kriged surface indicates the perimeter bounding a three-dimensional volume that

represents concentrations in excess of the indicated action level. RBTLs are analyte- and medium-

specific, so the abplicable analyte- and medium-specific RBTL and EDQL will be used for a given .

environmental medium when making decisions.

1.4.4.2 Decision Rules for Establishing Background Concentrations

Selecting COPCs requires the comparison of site data to background concentrations. Therefore, it is

necessary to establish background concentrations before proceeding to the COPC evaluation step.

Background concentratidns are concentrations that would exist in the absence of influence from site
operations. For mobile media such as ground water, surface 'water and sediment the background
concentration is represented by concentrations upstream or upgradient of the site being investigated.
When upgradient concentrations cannot be obtained because of flow patterns, side gradient (cross
gradient) concentrations are the next best choice. For soils, background concentrations are the
conéentrations found in soils that are not influenced by site operations. These will be represented by soil
data from the NSWC Crane Basewide Background Soil Investigation. The background data set
corresponding to soil having physical characteristics (i.e., g'rain size, depositiohal environment and depth)
that most closely represents the SWMU samples will be used. For COPC selection, organic chemiéals

will be assumed to have zero concentration in the natural environment.

Background locations for sediment, ground water, and surface water have been selected to represent

locations not influenced by operations at a particular SWMU. Background sediment and surface water
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samples will be collected upstream of the Jeep Trail and downstream of the ABG treatment area to aliow
evaluation of the Jeep Trail impacts on surface water and sediments. Background sediment and surface
water samples from tributaries to Little Sulphur Creek upstream of the ABG will be used to evaluate Little
Sulphur Creek as a whole. Background ground water samples for the Jeep Trail W|Il be collected from
existing monitoring well 03-16 to represent water entering the Jeep Trail SWMU. Water level
measurements made immediately prior to collection of samples will be used to verify the monitoring well
03-16 is upgradient of the Jeep Trail. If data from fhe selected locations ‘indicate that any of those media
do not represent background concentrations, the Navy may consult with the U.S. EPA Region 5 to agree

on the most appropriate course of action.

1.4.4.3 Decision Rules for Selecting COPCs

Non-detected Chemicals

As explained in section 1.4.1.2, all reasonable efforts were made to obtain detection limits low enough for
concentrations less than background concentrations RBTLs and EDQLs to bé measured for each analyte.
Therefore, non-detectéd chemicals will not be classified as COPCs. However, if a chemical is non-
detected at the MDU/IDL in all of the samples in a particular media, and the MDL/IDL exceeds the risk-

based level, the chemical will be qualitatively discussed in the uncertainty analysis section.

Flowcharts (Figures 1-15 through 1-20) are provided to show the step-wise logic used when identifying
COPCs. ‘

Surface Water and Sediment (0-6 inches and 6 inches - 12 inches depths) COPC Selection (for Human

Health and Ecological Risk)

e Organic Target Analytes:
- An organic target analyte is classified as a COPC if the maximum detected target analyte
concentration in any site surface Water_ (sediment) sample exceeds its RBTL (human health risk)
or its EDQL (ecological risk).

« Inorganic Target Analytes:

- Aninorganic target analyte is classified as a COPC if:

1. The Wilcoxon Rank-Sum:(WRS) test at a 5% significance level indicates that the site

surface water (sediment) population has a concentration exceeding the corresponding
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upstream surface water (sediment) population concentration. The upstream data set
used for these comparisons will be surface water (sediment) samples collected upstream
of the ABG.

AND

2. The maximum detected target analyte concentration in any site surface water (sediment)

sample exceeds its RBTL (human health risk) or its EDQL (ecological risk)

Surface (0’ to 2’ depth) Soil COPC Selection (for Human Health and Ecological Risk)

o Organic Target Analytes:
- An organic target analyte is classified as a COPC if the maximum detected target analyte
. concentration in any site surface soil sample exceeds its RBTL (human health risk) or its EDQL

(ecological risk).

‘¢ Inorganic Target Analytes:
- Aninorganic target analyte is classified as a COPC if: ‘

1. The WRS test at a 5% significance level indicates that the site surface soil population has
a concentration exceeding the corresponding background surface soil population
concentration. Note: The background data set used for these comparisons will be that
soil type from the NSWC Crane Basewide Background Soil investigation which most
closely matches the site soil samples in terms of depositional environment, depth and
grain size. If multiple soil types exist at a site, the appropriate corresponding soil type

from the background data set will be used in the comparison with each site soil type.
AND

2. . The maximum detected target analyte concentration in any site surface soil sample

exceeds its RBTL (human health risk) or its EDQL (ecological risk)

Subsurface (>2' depth) Soil COPC Selection (for Human Health Risk Only)

¢ Organic Target Analytes:
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- An organic target analyte is classified as a COPC if the maximum detected target analyte

concentration in any site subsurface soil sample exceeds its RBTL.

e Inorganic Target Analytes:
- Aninorganic target analyte is classified as a COPC if:

1. The WRS test at a 5% significance level indicates that the site subsurface soil population
has a concentration exceeding the corresponding background subsurface soil population
concentration. Note: The background data set used for these comparisons will be that
soil type from the NSWC Crane Basewide Background Soil Investigation which most
closely matches the site soil samples in terms of depositional environment, depth and
grain size. If multiple soil types exist at a site, the appropriate corresponding soil type

from the background data set will be used in the comparison with each site soil type
AND

2. The maximum detected target analyte concentration in any site subsurface soil sample
‘ exceeds its RBTL (human health risk).

o All Target Analytes:

- No COPCs will be selected for ecological risk considerations in subsurface soil.

Ground Water COPC Selection {(for Human Health Risk Only)

e Organic Target Analytes:
- An organic target analyte is classified as a COPC if the maximum detected target analyte

concentration in any site monitoring well sample exceeds its RBTL.

« Inorganic Target Analytes:

- Aninorganic target analyte is classified as a COPC if:

1. The WRS test at a 5% significance level indicates that the site ground water population
has a concentration exceeding the upgradient population concentration. Note: Data from
all site wells of a given depth (shallow or deep) will be compared to the upgradient well

: . ‘concentrations associated with the corresponding depth
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AND

2. The maximum detected target analyte concentration in any site monitoring well sample
exceeds its RBTL.

¢ All Target Analytes: » _
- No COPCs will be selected for ecological risk considerations in ground water.

1.4.4.4 Decision Rules for Establishing the Nature and Extent of COPCs

The concept of nature and extent conveys the notion that a concentration gradient decreases radially
from a cbnta‘mination source. If multiple contamination sources exist, multiple independent or overlapping
regions of contamination will exist. This is likely for heterogeneous media such as'soil. The nature and
extent concept implies that a region exists within which COPC concentrations may be declared to present
a potentially unacceptable risk to receptors and outside of which unacceptable risk is not expected to

- exist.

A réceptor’s behavior translates into the receptor roaming a geographical area (or volume) called the EU.
The receptor risk reflects the combined effect of exposure to both contaminated and uncontaminated
regions within the EU. The relative proportions of the EU that are covered by contaminated and
uncontaminated regions, and the contaminant concentrations within those areas, influence the magnitude
of risk incurred. Even if multiple localized regions of elevated contaminant concentrations exist within the
EU, the risk to the receptor may be écceptablé. Consequently, relatively non-conservative reference
values may be used to establish the extent of contamination. The computation of risk levels to receptors
considers both the nature and extent of contamination and each receptor's EU. EUs may differ for
individual receptors, so a repreéentative EU is used for each receptor based on receptor behavior. The

extent of contamination is based on human health risk comparisons.

It appropriate, geostatistical kriging will be used to estimate contaminant concentration boundaries in
ground water and soil because it takes advantage of an entire data set' and the spatial relationships
among individual concentration values, rather than relying on individual data po'ints. The appropriateness
of kriging will depend on the concent.ration distributions, density of data values, spatial correlations and
similar characteristics, which can only be determined after collecting the data. If geostatistical kriging is
not appropriate, contouring will be based solely on professional judgment and the observed COPC

concentrations.
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Ground Water and Soil Nature and Extent

The decision rules for ground water and soils are presented on Figure 1-21.

!

Solid samples will not be collected from bedrock or from beyond the Jeep Trail or Little Sulphur Creek

study areas without discussions between the Navy and U.S. EPA.

Surface Water and Sediment Nature and Extent

The extent of contamination will not be determined for any drainage channel surface water in which water
is not present during the sampling event. However, sediments will be sampled, if available, regardless of

the availability of water in the drainage channels.
The decision rules for surface water and sediment are presented on'Figure 1-22.

Failure to Establish Nature and Extent Within Three Sampling Rounds

If the COPC extent boundary is not identified within three rounds of sampling, the Navy will seek
consultation with the U.S. EPA to discuss the need for additional sampling. The following will be

considered:

e The expected contribution to risk estimates of the as-yet unbounded region of contamination
e The practicality of obtaining samples from the unbounded region
» The number of sampling locations exceeding screening criteria

« Other factors that are pertinent to the evaluation but could not be anticipated in advance

1.4.45 Decision Rules for Evaluations of Risk

The human health and ecological risk assessment methodologies are summarized in Sections 1.4.2 and
1.4.3, respectively. The decision rules for those methodologies are presented graphically on Figures 1-23

and 1-24. EPCs in the figures refer to thoée established in Section 1.4.2.2.

060005/P 1-57 ) CTO 0126



NSWC Crane
Draft QAPP
Revision: 1

Date: April 2001
Section: 1
Page 58 of 120

1.5 STATISTICAL METHODOLOGY

1.5.1 Limit of Detection / Field Duplicates

In the chemical analysis of environmental samples, some analytes may be present at concentrations that
are below the method detection limit (MDL) of the analytical procedure. The results are generally
reported as not detected (rather than zero), and the appropriate limit of detection is given. The amount of
data that are below the detection Iimit plays an important role in selecting the method of addressing the
limit-of-detection problem. The MDL will be replaced with the MDL divided by two prior to statistical
analysis. If all the observations are nondetect results, no statistical analysis is warranted. The "original"
result of a duplicate pair will be used to represent the chemical concentration at a particular sampling

point.

1.5.2 Parametric versus Nonparametric Analvsis of Variance (ANOVA)

Analysis of Variance (ANOVA) is widely used in the examination of envirbnmental'data sets. A one-way .

classification ANOVA is used to determine whether or not the difference between mean concentrations of
a parameter detected at a site is higher than background concentrations at a pre-determined level of

statistical significance.

Two types of ANOVA may be used. A parametric ANOVA is based on the mean and standard deviation
of the analytical results. A nonparametric ANOVA is conducted using the ranks of the analytical results

rather than the analytical results themseilves.

Parametric ANOVA methods make two key assumptions (1) that the background and site data sets are
both drawn from an underlying normal (or lognormal) distribution and (2) that the data sets have
homogeneous variances. A parametric ANOVA is not robust to outliers because sample means and
standard deviations are sensitive to outliers. The parametric ANOVA is also not recommended for data

sets with >15% non-detects.

A nonparametric ANOVA (like the WRS test) is a ‘distribution-free’ test. It is not influenced by the
distributional characteristics that constrain the parametric ANOVA (underlying distribution and
homogeneity of variances). The WRS test is more robust to outliers, because the analysis is conducted
in terms of rankings of observations. This limits the influence of outliers because rather than relying on
the values themselves, it relies on the relative positions (ranks) of the values after they have been sorted

from greatest to least. The WRS test is also recommended for data sets with up to 90% non-detects.
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Verifying the assumptions made for the parametric ANOVA requires performing the Shapiro-Wilk "W-test"
of Normality and Levene’s test of Homogeneity of Variances for each parameter for both site and
background data sets. An outlier test (e.g., Rosner's test, Walsh's test, etc.) should also be performed on
all the data sets. In many cases, because either the distributional characteristicé or the percentage of
non-detects recommendations are not satisfied for both populations, a nonparametric ANOVA is required
anyway. ~Since parametric tests are less powerful than nonparametric statistical tests when the
distributional éssumptions are violated and are only slightly more powerf,ul than nonparametric statistical
tests even when all the distributional assumptions are met, the WRS test will be used for all statistical

analyses.

15.3 Nonparametric ANOVA: The Wilcoxon Rank-Sum Test (a.k.a the Mann-Whitney U test)

The following equations present a step-by-step procedure for conducting the Wilcoxon Rank-Sum test.

e Step 1. Combine the upgradient and downgradient data and rank the ordered values from 1 to N.

Assume there are h downgradient samples and m upgradient samples so that N=m + n.

+ Step 2. Compute the Wilcoxon statistic W

n v
w= X E; - ;n(n+ l)
i=1 < '

where E; is the ranks of the downgradient sample (Large values of the statistic W give evidence -

of contamination in downgradient wells).

e Step 3. Compute an approximate Z-score. To find the critical value of W, a normal approximation to
its distribution is used. The expected value and standard deviation of W under the null hypothesis

(i.e., no contamination exists) are given by the formulas

/ / I
E(W) = S i SD(W) = an(N+])
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An approximate Z-score for the Wilcoxon Rank-Sum test may be calculated by the following

equations:

[Ny

W - EW) -

Z = SD(W)

.

The factor of 1/2 in the numerator serves as a continuity correction since the discrete distribution
of the statistic W is being approximated by the continuous normal distribution. if n,m > 10 and
ties (more than an occurrence of a given rank) are present, an adjustment to the approximate Z-

score must be made:

W -E(W) - 1
7 = 2
® S’'D(W)
1
g 2
2 tjte-1)
where: SD’ (W) = mn N+1-J=1
12 N(N-1)
g = the number of tied groups and #;is the number of tied data in the jth group.

e Step 4. For a one-tailed 0.05 significance level test for Hpy versus the H, (i.e. the measurements from
population 1 tend to exceed those from population 2), reject Hy and accept Ha if Zs > Zpg5 = 1.645.
For a one-tailed significance level test for H, versus the Ha that the measurements from populétion 2

tend to exceed those from population 1, reject Hp and accept H if -Zs < -Zp 95 = -1.645.

An example of the use of the Wilcoxon Rank-Sum test is included as Appendix E.
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Investigation

Summary/Conclusions

1997 Current
Contamination
Conditions Risk
Assessment

Hazard indices for Base Personnel and their families and SWMU worker
are <1.0.

Potential health hazard exists for off-facility residents (if Little Sulphur
Creek is primary drinking water source), future park visitors/employees
(ground water), on-SWMU resident (future residential scenario; soil and
ground water).

No cancer risk for Base Personnel and their families or SWMU worker.

Off—facility residents have cancer risk only if they use ABG Alluvium
ground water or Little Sulphur Creek as their primary drinking water
source.

Future park employees and visitors could be at potential significant cancer
risk if groundwater beneath the ABG is ever used as drinking water.

Soil and ground water present potential cancer risks to the on-site SWMU
Resident receptor (future scenario).

Expected impact of soils, sediments and surface water on ecological
receptors is minimal.

Implementahon of a surface water erosion control program would further
reduce any potential aquatic risk.

1993 Part 2 RCRA
Facility Investigation
Phase Il Soils Study
(ABG Treatment Area)

Treatment activities have contributed residues of explosives compounds
and metals contaminants to the soils at the ABG.

Explosives contamination was seen at all sample depths

(greatest depth = ft), but were more frequent and at higher concentrations
in samples less than 30 inches bgs.

Metals contamination was also found to be a near-surface (less than 30
inches bgs) phenomenon.

Action levels (to determine the necessny of Corrective Measures) should.
be set.

1992 RCRA Facility
Investigation Phase I
Surface Water Study

. Surface water and sediment sampling should be performed for additional

Flow in Little Sulphur Creek is variable and seasonal. Portions of the
lower stream do not contain surface water in extended dry periods.

Certain contaminants have been released to the surface water and bottom
sediments of Little Sulphur Creek. The distribution and extent of
contaminants in the surface water differ from those in the sediments.
Contaminants detected in one of the two sampling rounds were not
necessarily detected in the other round.

Contaminants detected include certain metals (aluminum, barium,
manganese, chromium, copper, lead and zinc) as well as certain
explosives compounds (RDX, HMX and 2,4-dinitrotoluene).

Metals, nitrates and explosives occurred somewhat more frequently or at
higher levels in the surface water samples taken in the summer than in the
spring.

sites along Little Sulphur Creek, including additional background samples
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NSWC Crane

Draft QAPP
) Revision: 1
TABLE 1-1 Date: April 2001
Section: 1
SUMMARY OF PREVIOUS INVESTIGATIONS Page 62 of 120
ABG AND JEEP TRAIL AREA
NSWC CRANE
CRANE, INDIANA
PAGE 2 OF 2,

Investigation

Summary/Conclusions

upstream of the ABG Treatment Area.

1987-1994 Phase Il
Groundwater Study

72 wells were monitored quarterly for RCRA 40 CFR 265 Groups |, Il, and
Il parameters, selected volatile organics, and selected explosives.

Noted contaminants probably originating from operations within the ABG
and detected in a number of wells in more than one samphng period
include RDX, trichloroethene, and Barium.

RDX contamination was confined to wells in the ABG Treatment Area and
wells south of Spring A.

Wells in the deep aquifer (Beaver Bend) had detected amounts of RDX,
organics and metals, but generally at lower concentrations than in the
middle aquifer.

1998-1999 Ground
Water Monitoring
Program at the ABG

Four quarters of ground water samples were collected at 18 monitoring
wells at the ABG.

One surface water sample and two springs samples were also taken in
each quarter.

Contaminants detected at one or more locations included chlorinated
solvents (e.g., trichloroethene), explosives (e.g., HMX and RDX), and total
and dissolved metals. _
Exceedences of risk-based target levels were noted for trichloroethene,
chloroform, carbon tetrachloride, 1,2-dichloroethane, cis-1,2-
dichloroethene, RDX, barium, copper, lead, manganese, lead, and zinc.

060005/P
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TABLE 1-2

DETECTION STATISTICS FOR SOIL
JEEP TRAIL STUDY AREA SAMPLES

NWS CRANE, INDIANA

NSWC Crane
Draft QAPP
Revision: 1

Date: April 2001
Section: 1
Page 63 of 120

Parameter

[ Frequency ] Minimum | Maximum | Average |

Sample Maximum

]

Semivolatile Organics (ug/kg)

2,4-DINITROTOLUENE 3/10 99 - 76000 7,770.40 | CR95-03SS-A01-01-MAX
2,6-DINITROTOLUENE 2/10. 39 4000 528.90 CR95-03SS-A01-01-MAX
DIETHYL PHTHALATE 5/5 24 56000 11,440.80 | CR95-03SS-A01-01-MAX
DI-N-BUTYL PHTHALATE 1/5 23 23 1,082.60 CR95-03SS-A03-01
N-NITROSODIPHENYLAMINE 2/5 48 8100 1,749.60 | CR95-03SS-A01-01-MAX
Energetics.(ug/kg) :
HMX . - 3/5 449 2310 1,185.20 | CR95-03SS-A01-01-MAX
RDX 1/5 2070 2070 814.00 CR95-03SS-A01-01-MAX
Inorganics (mg/kg)
ALUMINUM 5/5 3810 9050 6,446.00 CR95-03SS-A05-01
ANTIMONY 2/5 0.93 1.3 0.67 CR95-03SS-A03-01
ARSENIC 5/5 6 14.3 8.82 CR95-035S-A05-01
BARIUM 5/5 121 2720 702.40 CR95-03SS-A05-01
BERYLLIUM 5/5 0.55 0.9 0.70 CR95-035S-A05-01
CADMIUM 4/5 0.78 1.8 0.94 CR95-03SS-A01-01-MAX
CALCIUM 5/5 2930 9350 6,160.00 CR95-03SS-A02-01

. |CHROMIUM 5/5 7.3 14 11.18 CR95-03SS-A05-01
COBALT 5/5 9.9 20 12.72 CR95-03SS-A05-01
COPPER 5/5 19.2 91.6 46.44 CR95-03SS-A04-01
CYANIDE 5/5 0.2 0.47 0.37 CR95-035S-A01-01-MAX
IRON 5/5 - 11100 30900 17,340.00 CR95-03SS-A05-01
LEAD -1/5 32.1 32.1 52.04 CR95-03S5-A05-01
MAGNESIUM 5/5 753 1610 1,122.00 CR95-0355-A05-01
MANGANESE 5/5 839 1070 997.80 CR95-03SS-A01-01-MAX
NICKEL 5/5 11.5 28.2 15.86 CR95-03SS-A05-01
POTASSIUM - 1/5 2140 2140 757.40 CR95-03SS-A05-01 -
SELENIUM 2/5 0.62 0.68 0.41 CR95-03SS-A05-01
SILVER 1/5 0.55 0.55 0.21 CR95-03SS-A04-01
VANADIUM 5/5 10.4 19.2 14.66 CR95-035S-A05-01
ZINC 5/5 71.6 301 160.52 CR95-03SS-A04-01

Includes samples:
CR95-0355-A01-01-MAX
CR95-035S-A02-01.
CR95-035S-A03-01
.CR95-0355-A04-01
CR95-03SS-A05-01
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TABLE 1-3

DETECTION STATISTICS FOR SOIL
ABG PROPER STUDY AREA
NWS CRANE, INDIANA

NSWC Crane
Draft QAPP
Revision: 1

Date: April 2001

Section: 1

Page 64 of 120

Parameter

| Frequency | Minimum | Maximum | Average |

Sample Maximum

Dioxins (ng/kg)

1,2,3,4,6,7,8-HPCDD 3/3 30 42.3 37.00 CR95-035S-A06-01-MAX
1,2,3,4,6,7,8-HPCDF 3/3 7.09 11.4 9.15 CR95-03S5S-A07-01
1,2,3,4,7,8-HXCDD 113 0.84 0.84 0.34 CR95-03SS-A06-01-MAX
1,2,3,4,7,8-HXCDF 173 2.45 2.45 2.82 CR95-0355-A07-01
1,2,3,6,7,8-HXCDD 2/3 1.11 2.39 1.34 CR95-03SS-A08-01
1,2,3,7,8,8-HXCDD 3/3 1.9 3.69 2.66 CR95-035S-A08-01
2,3,7,8-TCDF 2/3 1.81 2.23 1.37 CR95-03SS-A08-01
OCDD 3/3 256 1510 863.33 | CR95-035S-A06-01-MAX
OCDF 3/3 13.4 311 23.30 CR95-035S5-A07-01
Semivolatile Organics (ug/kg)

2,4-DINITROTOLUENE 26/91 15 11600 468.30 03/10-12-93-1
2,6-DINITROTOLUENE 15/91 100 575 294.56 03/10-49-93-1
Energetics (ug/kg)

1,3,5-TRINITROBENZENE 26/91 65 37500 | 696.04 03/10-35-93-2
1,3-DINITROBENZENE 8/91 250 250 271.98 03/10-40-93-1
2,4,6-TRINITROTOLUENE 46/91 20 2030000 [ 25,441.59 03/10-35-93-2
2-AMINO-4,6-DINITROTOLUENE 32/91 10 5650 421.00 03/10-61-93-1
4-AMINO-2,6-DINITROTOLUENE 39/91 20 8200 465.51 03/10-61-93-1

HMX 48/91 35 232000 | 11,194.82 03/10-35-93-2

RDX 37/91 35 1820000 | 27,853.19 03/10-61-93-1
TETRYL 8/91 650 650 1,060.71 03/10-41-93-1

Includes samples:
03/10-01-93-1-MAX
03/10-02-93-1
03/10-03-93-2
03/10-05-93-1
03/10-05-93-2
03/10-06-93-1
03/10-06-93-2
03/10-07-93-1
03/10-07-93-2
03/10-08-93-1-MAX
03/10-09-93-1
03/10-10-93-1
03/10-10-93-2
03/10-11-93-1
03/10-11-93-2
03/10-12-93-1
03/10-12-93-2
03/10-12-93-3
03/10-13-93-1
03/10-13-93-2
03/10-14-93-1
03/10-14-93-2
03/10-15-93-1
03/10-16-93-1-MAX
03/10-17-93-1

060005/P

03/10-17-93-2
03/10-17-93-3
03/10-19-93-1
03/10-19-93-2
03/10-19-93-3
03/10-21-93-1
03/10-21-93-2
03/10-21-93-3
03/10-22-93-1
03/10-22-93-2
03/10-22-93-3
03/10-23-93-1
03/10-23-93-2
03/10-23-93-3
03/10-24-93-1
03/10-25-93-1
03/10-25-93-2
03/10-28-93-1
03/10-28-93-2
03/10-28-93-3
03/10-29-93-1
03/10-29-93-2
03/10-31-93-1
03/10-32-93-1

03/10-33-93-1-MAX

1-64

03/10-34-93-1
03/10-34-93-2
03/10-35-93-1
03/10-35-93-2
03/10-36-93-1

03/10-37-93-1-MAX

03/10-38-93-1
03/10-38-93-2
03/10-39-93-1
03/10-40-93-1
03/10-41-93-1
03/10-42-93-1
03/10-43-93-1
03/10-44-93-1
03/10-45-93-1
03/10-46-93-1
03/10-47-93-1
03/10-48-93-1
03/10-49-93-1
03/10-50-93-1
03/10-51-93-1
03/10-52-93-1
03/10-53-93-1
03/10-54-93-1
03/10-55-93-1

-MAX

-MAX

-MAX

03/10-56-93-1
03/10-57-93-1
03/10-58-93-1
03/10-59-93-1
03/10-60-93-1
03/10-61-93-1
03/10-62-93-1
03/10-63-93-1
03/10-64-93-1
03/10-65-93-1
083/10-66-93-1
03/10-67-93-1
03/10-68-93-1
03/10-69-93-1
03/10-70-93-1
03/10-71-93-1

CR95-035S-A06-01-MAX
CR95-03SS-A07-01
CR95-03SS-A08-01
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TABLE 1-4

DETECTION STATISTICS FOR SEDIMENT
ABG STUDY AREA

NWS CRANE, INDIANA

NSWC Crane
Dratt QAPP
Revision: 1

Date: Aprii 2001
Section: 1
Page 65 of 120

PAGE 1 OF 2

[ Parameter | Frequency | Minimum] Maximum | Average | .Sample Maximum |
Volatile Organics (ug/kg)

2-BUTANONE 3/5 1 - 8 4.90 CR95-03SD-ABG-13-01
ACETONE 5/5 7 24 12.20 CR95-03SD-ABG-13-01
XYLENES, TOTAL 1/5 2 2 4.90 CR95-03SD-ABG-14-01
Semivolatile Organics (ug/kg)

2,4-DINITROTOLUENE 2/32 105 550 147.50 ABGSO03 (92b)
BUTYLBENZYL PHTHALATE 1/5 22 22 151.40 CR95-03SD-ABG-14-01
DI-N-BUTYL PHTHALATE 5/5 23 87 40.60 CR95-03SD-ABG-1-01
Energetics (ug/kg)

1,3,5-TRINITROBENZENE 5/26 50 200 119.81 ABGS03 (92b)
2,4,6-TRINITROTOLUENE 16/27 70 1,130 286.07 ABGS08 (92a)

HMX 12/27 145 10,200 1,403.15 ABGS04 (92a)

RDX 2/27 405 1,780 543.89 ABGSO06 (92b)
Inorganics (mg/kg)

ALUMINUM 5/5 6370 11,200 7,902.00 | CR95-03SD-ABG-12-01-MAX
ANTIMONY 5/5 1.4 4.3 2.92 CR95-03SD-ABG-13-01
ARSENIC - 5/5 19.8 62 38.68 CR95-03SD-ABG-13-01
BARIUM 5/5 55.4 -373 167.28 | CR95-03SD-ABG-12-01-MAX
BERYLLIUM 5/5 0.94 2.4 1.67 CR95-03SD-ABG-14-01
CADMIUM 1/5 0.24 0.24 0.14* CR95-03SD-ABG-13-01
CALCIUM 5/5 579 14,600 3,991.40 CR95-03SD-ABG-13-01
CHROMIUM 5/5 35.7 _61.9 .50.62 CR95-03SD-ABG-13-01
COBALT 5/5 17.7 47.3 31.16 CR95-03SD-ABG-15-01
COPPER 5/5 15.5 46.5 25.30 CR95-03SD-ABG-13-01
CYANIDE 2/4 0.39 0.4 0.24* | CR95-03SD-ABG-12-01-MAX
IRON 5/5 44,100 108,000 [85,420.00 CR95-03SD-ABG-1-01
LEAD 5/5 29.4 284 85.02 CR95-03SD-ABG-13-01
MAGNESIUM - 5/5 439 . 2,210 957.40 CR95-03SD-ABG-13-01
MANGANESE 5/5 1010 2,930 1,868.00 | CR95-03SD-ABG-12-01-MAX
MERCURY 1/5 0.13 0.13 0.07* CR95-03SD-ABG-1-01
NICKEL 5/5 26 68.1 41.62 CR95-03SD-ABG-15-01
POTASSIUM 3/5 919 1,460 881.00 CR95-03SD-ABG-13-01
SELENIUM 4/5 0.92 2.8 1.45 CR95-03SD-ABG-1-01
SILVER 1/5 0.3 0.3 017" CR95-03SD-ABG-15-01
SODIUM 1/5 39.7 39.7 31.02 CR85-03SD-ABG-14-01
THALLIUM 4/5 1.9 7.5 4.59 CR95-03SD-ABG-1-01
VANADIUM 5/5 29.1 58.3 47.16 CR95-03SD-ABG-13-01
ZINC 5/5 74.4 861 247.32 CR95-03SD-ABG-13-01
Miscellaneous Parameters (mg/kg)
[NITRATE/NITRITE, AS N 45 | 112 ]| 188 | 126 | CR95-03SD-ABG-1-01 |
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TABLE 1-4

DETECTION STATISTICS FOR SEDIMENT
ABG STUDY AREA
NWS CRANE, INDIANA
PAGE 2 OF 2

Includes samples:

ABGS01 (92a)
ABGSO01 (92b)
ABGS02 (92a)
. ABGS02 (92b)
ABGS03 (92a)
ABGS03 (92b)
ABGS04 (92a)
ABGS04 (92b)
ABGSO05 (92a)

* - Average < Minimum

060005/P

ABGS05 (92b)
ABGS06 (92a)
ABGS06 (92b)

ABGS07 (92a) -

ABGSO07 (92b)
ABGS08 (92a)
ABGS08 (92b)
ABGS09 (92a)
ABGS09 (92b)

ABGS10 (92a)
ABGS10 (92b)

ABGS11 (92a)

ABGS11 (92b)
CR95-03SD-ABG-1-01
CR95-03SD-ABG-12-01-MAX
CR95-03SD-ABG-13-01
CR95-03SD-ABG-14-01
CR95-03SD-ABG-15-01
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Revision: 1
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TABLE 1-5

DETECTION STATISTICS FOR SURFACE WATER
ABG STUDY AREA
NWS CRANE, INDIANA

NSWC Crane
Draft QAPP
Revision: 1

Date: April 2001
Section; 1
Page 67 of 120

PAGE 1 OF 2

[ Parameter [ Frequency | Minimum | Maximum | Average | Sample Maximum ]
Volatile Organics (ug/L) . ’
[TRICHLOROETHENE [ 415 | 06 [ 06 | o027 | ASPA1A99 ]
Dissolved Gases (ug/L)

ETHANE 5/15 0.006 0.1695 0.04 ACRB1A99-AVG
ETHENE - 4/15 0.026 0.036 0.01" ACRB1A99-AVG
METHANE "~ 12/15 0.048 9.4 1.74 ABGCRELSDSWO1
Energetics (ug/L)

2,4,6-TRINITROTOLUENE - 3/15 0.49 1.8 051 ASPA3AZ9
2-AMINO-4,6-DINITROTOLUENE 2/15 1.8 2.1 0.56 ASPA3AS9
3,5-DINITROANILINE 1/15 0.94 0.94 0.86* ASPA3Ag99
4-AMINO-2,6-DINITROTOLUENE 4/15 0.785 49 0.93 ASPA3A99

HMX 13/15 0.525 31 6.81 ASPA3A99

MNX 1/15 2.4 2.4 0.48” ASPA3Ag9

RDX 15/15 0.745 120 17.147° ASPA3AQ9

Total Metals (ug/L) :

BARIUM 15/15 27.6 158 82.46 ABGCRELSDSW01, ACRB3A99
COPPER 1/15 3.7 3.7 1.27° ABGSPRASWO1

IRON 11/15 86.75 517 189.42 ACRB3Ag9

LEAD 112 3.8 3.8 0.82" ABGSPRASWO1
MANGANESE 2/15 102 362 38.17 ACRB3A99
MERCURY 1/15 0.15 0.15 0.10" ASPA2A99-AVG
SELENIUM 3/15 0.875 1.6 0.69* ASPA3A99

ZINC 2/15 11.9 11.9 6.40° ABGSPRASWO01, ACRB3A99 |
Dissolved Metals (ug/L) .

BARIUM, FILTERED 15/15 30.2 - 158 82.58 ACRB3A99-F
CALCIUM, FILTERED 15/15 10,900 71,800 | 37,120.00 ASPA3A99-F
COBALT, FILTERED 2/15 3.4 4 1.92" ACRA1A99-F
MAGNESIUM, FILTERED 15/15 2,470 15,800 7,900.00 ASPA3A99-F
MANGANESE, FILTERED 2115 110 356 38.30" ACRB3A99-F
POTASSIUM, FILTERED 13/15 1,110 5870 1,819.67 ABGSPRASWO1-F
SELENIUM, FILTERED 3/15 0.875 1.1 0.65" ABGSPRASWO1-F, ASPA3A99-F
SODIUM, FILTERED 15/15 1530 11,400 5,076.67 ASPA3A99-F

ZINC, FILTERED 3/15 8.825 32.8 7.98° ASPA3A99-F -
Miscellaneous Parameters (ug/L)

ALKALINITY (MG/L) 11/11 20:4 167 76.89 . ACRB3Ag9
ALKALINITY AS CACO3 4/4 130 150 137.50 ABGSPRCSWO1
BICARBONATE ALKALINITY 4/4 130 150 137.50 ABGSPRCSWO1
BICARBONATE ALKALINITY-FIELD 11/11 20.4 167 76.89 ACRB3A99

CARBON DIOXIDE (MG/L) 11/11 17.4 56 32.68 ACRB2ASS9
CHLORIDE 11/15 1 14 4.93 ABGSPRASWO1
CYANIDE . .2/15 0.02 0.06 0.001* ABGSPRASWO1
DISSOLVED OXYGEN-HACH (MG/L) 11/11 6 12 9.56 ASPA3A99
DISSOLVED OXYGEN-METER (MG/L) 15/15 4.55 13.15 9.75 ASPC1A99

ACRA1A99, ACRB2A99,ACRB3ASS,

FERROUS IRON (MG/L) 7/11 0.005 0.01 0.01 ASPA3A99

NITRATE (MG/L) 11/11 0.054 2.43 0.67 ASPA3ASS

NITRATE, AS NITROGEN 4/4 0.2 29 1.13 ABGSPRASWO1
NITRITE (MG/L) 7/11 0.001 0.006 0.00* ACRA2A99, ACRB2A99
NITRITE, AS NITROGEN 2/4 0.2 0.3 0.15* ABGSPRASWO1
OXIDATION REDUCTION POTENTIAL

(MV) 15/15 19 1,412 203.34 ABGSPRASWO1

PH () 15/15 3.675 8.36 6.81 ABGSPRASWO1
SPECIFIC CONDUCTIVITY (MS/CM) 15/15 0.0475 0.531 0.26 ABGSPRASWO1
SULFATE 15/15 16 59 33.93 ASPA3A99

SULFIDE (MG/L) . 6/11 0.01 0.06 0.02 ACRA1A99, ACRB1A89-AVG, ASPA3A99
TEMPERATURE (C) 15/15 3.95 19.3 9.96 ACRB3Ag9

TOTAL ORGANIC CARBON 14/15 1.4 7.5 3.09 ASPA3AQ9
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TABLE 1-5

DETECTION STATISTICS FOR SURFACE WATER
ABG STUDY AREA
NWS CRANE, INDIANA

NSWC Crane
Oraft QAPP
Revision: 1

Date: April 2001
Section; 1
Page 68 of 120

PAGE 2 OF 2

Parameter Frequency | Minimum | Maximum | Average Sample Maximum
TOTAL ORGANIC HALOGENS 1/15 0.02 1 0.02 0.01* ACRB1A93-AVG
TURBIDITY (NTU) 15/15 0.5 15.9 6.63 ASPA1A99
Includes samples:
ABGCRELSDSWO1 ACRA2A99 ASPA2AQ9-AVG
ABGCRELSDSWO1-F ACRA2A99-F ASPA2A99-F-AVG
ABGCRELSUSWO1 ACRB1A99-AVG ASPA3AS9 ’
ABGCRELSUSWO1-F ACRB1A99-F-AVG ASPA3A99-F
ABGSPRASWO1 ACRB2A99 ASPC1A99
ABGSPRASWO1-F ACRB2A9S-F ASPC1A99-F
ABGSPRCSWO1 ACRB3A99 ASPC2A99
ABGSPRCSWO1-F ACRB3A99-F ASPC2A99-F
ACRA1A99 ASPA1A99 - " ASPC3A99-AVG
ACRA1A99-F ASPA1A99-F ASPC3A99-F-AVG

* - Average < Minjmum
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NSWC Crane

Draft QAPP
Revision: 1
Date: Aprii 2001
Section: 1
TABLE 1-6 Page 69 of 120
DETECTION STATISTICS FOR GROUNDWATER
JEEP TRAIL STUDY AREA
NWS CRANE, INDIANA
Parameter [ Frequency | Minimum | Maximum | Average | Sample Maximum |
Volatile Organics (ug/L) :
1,1,1-TRICHLOROETHANE 1/16 1.00 1.00 10.06 "~ 03-15-GW-94
1,1,2,2-TETRACHLOROETHANE 4/16 3.60 2,100 134.14 03-07-GW-94
CIS-1,2-DICHLOROETHENE 216 - 9.30 1,000 65.27 . 03-07-GW-94
|TRANS-1,2-DICHLOROETHENE 1/16 1.20 1.20 10.08 03-24-GW-94
TRICHLOROETHENE 6/16 0.76 4,000 253.63 03-07-GW-94
Energetics (ug/L) ' '
HMX 6/16 13.0 134 31.50 03-21-GW-94
RDX 8/16 13.0 365 44.38 03-21-GW-94
Total Metals (ug/L) '
ALUMINUM 2/16 435 646 78.50 03-17-GW-94
ANTIMONY » 7/16 3.40 7.40 3.14 03-16-GW-94
BARIUM : 15/16 36 162 61.22 03-22-GW-94
CADMIUM 6/16 0.30 - 2.87 0.46 03-20-GW-94
CALCIUM 16/16 27,100 258,000 93,393.75 03-07-GW-94
IRON 3/16 121 1,010 137.34 03-17-GW-94
LEAD 3/16 . 1.60 520 1.10 03-17-GW-94
MAGNESIUM 16/16 979 419,000 36,610.56 03-07-GW-94
MANGANESE 5/16 16.0 8,610 570.28 03-07-GW-94
MERCURY . 2/16 0.02 0.03 0.01 03-10-GW-94
NICKEL 1/16 16.0 16.0 3.34 03-07-GW-94
POTASSIUM ' 16/16 877 68,000 6,969.81 03-07-GW-94
VANADIUM 13/16 8.00 35.0 15.47 03-20-GW-94
ZINC 3/16 10.0 24.0 7.00 03-24-GW-94
Miscellaneous Parameters (mg/L) ’
NITRATE/NITRITE 16/16 0.026 2.99 0.83 03-16-GW-94
SODIUM ] "~ 16/16 1.28 10.6 4.09 03-07-GW-94
Includes samples:
-03-07-GW-94
03-10-GW-94
03-11-GW-94
03-12-GW-94
03-13-GW-94
03-14-GW-94
03-15-GwW-94
03-16-GW-94
- 03-17-GW-94
03-18-GW-94
03-20-GW-94
03-21-GW-94
03-22-GW-94
03-23-GW-94
03-24-GW-94
03-25-GW-94
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NSWC Crane
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Revision: 1

Date: April 2001
Section: 1
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TABLE 1-7

DETECTION STATISTICS FOR GROUNDWATER
ABG PROPER STUDYAREA
NWS CRANE, INDIANA

PAGE 1 OF 2
Parameter | Frequency | Minimum | Maximum | Average | Sample Maximum b

Volatile Organics (ug/L)
1,2-DICHLOROETHANE 3/24 23 29 3.43 AC101A99
CARBON TETRACHLORIDE 3/24 1.2 1.6 0.34 AC101A99
CHLOROFORM 6/24 1.4 2.2 0.62 AC101A99
CIS-1,2-DICHLOROETHENE 15/72 0.7 120 6.91 AC112A99
TRANS-1,2-DICHLOROETHENE 4/72 7.2 8.8 0.66 ABGO03C20GW01
TRICHLOROETHENE 41772 0.6 3700 302.84 AC201A99
VINYL CHLORIDE - 1/72 8 8 0.36 AC112A99 -
Dissolved Gases (ug/L) .
ETHANE 22/32 0.011 1.494 0.16 ABO41A99
ETHENE 14/32 0.009 0.232 0.02 AB041A99
METHANE 29/32 0.051 5320 269.69 AC112A99
Energetics (ug/L)
1,3,5-TRINITROBENZENE 4/72 6.1 6.7 0.73 AC203A99
2.4,6-TRINITROTOLUENE 1772 0.54 0.54 0.40 ABG03C20GWO1
2,6-DINITROTOLUENE 5/72 0.58 0.94 0.42 ABGO3C09P2GW01-AVG, AC09P23A39
2-AMINO-4,6-DINITROTOLUENE 8/72 2.1 12 1.13 ABGO3C20GWO01, AC201A99, AC203A99
4-AMINO-2,6-DINITROTOLUENE 10/72 0.4 19 1.53 AC203A99
HMX 32/72 2.8 38 7.28 AC123A99
MNX 5/33 0.32 3.1 0.71 AC101A99
NITROCELLULOSE 772 850 1400 585.07 AC252A99
RDX 34/72 0.7 190 34.01 ABG03C20GWO01
TNX 2/33 0.57 0.66 0.42 AC102A99
Total Metals (ug/L)
ARSENIC 18/72 1.1 10.3 1.38 AB023A99
BARIUM 71/72 11 105 44.58 AC02P23A99-AVG
CHROMIUM 1/72 82.9 82.9 3.91 AC112A99
COPPER 4/72 2.8 30.1 1.79 AC073A99
IRON 31/43 107 13500 1,873.78 AB021A99
LEAD 3/63 2.275 8.3 0.74 AC073A99
MANGANESE 37772 19.1 1760 198.50 ABO43A99
NICKEL 1772 137 137 7.38 AB041A99
SELENIUM 45/72 1.1 8.7 1.60 AC112A899
ZINC 12/72 13.175 99.275 10.47 ACQO2P23A99-AVG
Dissolved Metals (ug/L)
ARSENIC, FILTERED 15/71 1.2 10.9 . 1.31 AB023A99-F

- |BARIUM, FILTERED 71/71 10 107 47.05 AB043A99-F
CADMIUM, FILTERED 1771 2.6 26 0.58 AC042A99-F
CALCIUM, FILTERED 70/71 1140 237000 94,017.54 AC113A99-F

-{CHROMIUM, FILTERED 371 7.3 99 4.29 AC112A99-F
COPPER, FILTERED 4/71 2.6 11.2 1.37 AC301A99-F
MAGNESIUM, FILTERED 67/71 2830 205000 46,269.51 ABGO3C17GWO01-F
MANGANESE, FILTERED 31/71 17.8 1730 192.32 ABO43A99-F
NICKEL, FILTERED 8/71 11.1 33.4 7.13 AC113A99-F
POTASSIUM, FILTERED 59/71 1120 165000 5,398.24 AC112A98-F
SELENIUM, FILTERED 44/71 0.875 7.2 1.46 AC112A99-F
SODIUM, FILTERED 71/71 4350 240000 45,635.56 ABGO3C03GWO01-F
ZINC, FILTERED 6/71 14 233 10.37 AC122A99-F
Miscellaneous Parameters (mg/L)
ALKALINITY (MG/L) 54/54 75.2 408 235.41 AC301A99
ALKALINITY AS CACO3 18/18 125 420 272.78 ABGO3C17GWO1
BICARBONATE ALKALINITY 18/18 125 420 267.22 ABGO3C17GWO01
BICARBONATE ALKALINITY-FIELD (MG/L) 53/53 74.4 408 232.87 AC301A99
CARBON DIOXIDE (MG/L) 25/28 33.55 2000 166.80 AC112A99
CARBONATE ALKALINITY 1/18 100 100 6.50 ABG03C03GWaO1
CHLORIDE 58/62 1 75 11.57 AC02P23A89-AVG
CYANIDE 1/72 0.00375 0.00375 0.00 ACO033A99-AVG
DISSOLVED OXYGEN-HACH (MG/L) 22/28 0.15 9 2.32 AC02P23A99-AVG
DISSOLVED OXYGEN-METER (MG/L) 72/72 0.29 28.39 5.28 AC262A99
FERROUS |RON (MG/L) 20/28 0.01 .33 0.77 [ABO21A99, AB0O23A99, ABO42A99, AB043A99
NITRATE (MG/L) 17/28 0.01 2.43 0.52 AC103A99, AC113A99, AC123A99
NITRATE, AS NITROGEN 8/18 0.8 47 1.09
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DETECTION STATISTICS FOR GROUNDWATER
ABG PROPER STUDYAREA
NWS CRANE, INDIANA
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Parameter Frequency [ Minimum | Maximum Average Sample Maximum

NITRITE (MG/L) 13/28 0.001 " 0.012 0.00 AC112A99
OXIDATION REDUCTION POTENTIAL (MV) 72/72 -146 245.1 46.32 ABGO03C09P2GWO01-AVG
PH () 72(72 3.575 11.06 7.23 AC112A99
SPECIFIC CONDUCTIVITY (MS/CM) 72/72 0.152 2.26 0.87 AC173A99
SULFATE 72/72 8 1300 228.26 AC172A99
SULFIDE — 2/24 1 2 0.58 AC123A99
SULFIDE (MG/L) 15/28 0.005 0.47 0.05 AC111A99-AVG
TEMPERATURE (C) 72/72 4.1 27.08 14.06 AC263A99
TOTAL ORGANIC CARBON 51/72 0.75 11 3.09 AC09P23A99, AC203A39
TOTAL ORGANIC HALOGENS 30/72 0.02 3 0.20 AC201A99
TOTAL PHOSPHORUS AS P 12/85 0.01 0.0425 0.03 ABGO3C0SP2GWO01-AVG
TURBIDITY (NTU) 50/72 0.5 240 5.77 AC112A99
WATER LEVEL (FT) 54/54 5.33 223.51 67.98 . AC302A99
Includes samples:
AB021A99 ABGO3C17GWO1-F ACO08P21A99-F AC171A99
AB021A99-F ABGO3C20GWO01 AC08P22A93 AC171A99-F
ABO022A99 ABGO03C20GWO1-F AC08P22A99-F AC172A99
AB022A99-F ABG03C25GWO01 AC08P22A99DI AC172A99-F
ABO023A99 ABGO0O3C25GWO1-F ACO08P23A99 AC173A99
ABO23A99-F ABGO03C26GWO01 ACO08P23A99-F AC173A99-F
ABO41A99 ABGO3C26GWO1-F ACO9P21A99 AC201A99
AB041A99-F ABGO03C27GWO01 ACO09P21A99-F AC201A99-F
AB042A99 ABGO3C27GWO01-F ACO09P22A99 AC202A99
ABO42A99-F. ABGO03C30GWO1 ACO09P22A99-F AC202A99-F
AB043A99° ABGO3C30GWO1-F ACO09P23A99 AC203A99
ABQO43A99-F AC02P21A99 AC09P23A99-F AC203A99-F
ABGO3B02GWO01-AVG AC02P21A99-F . AC101A99 AC251A99
ABGO03B02GWO01-F-AVG ACO02P22A99-AVG AC101A99-F AC251A99-F
-ABG03B04GWO1 AC02P22A99-F-AVG AC102A99 AC252A99
ABG03B04GWO1-F AC02P23A99-AVG AC102A99-F AC252A99-F
ABGO03C02P2GWO1 AC02P23A99-F-AVG AC103A99 AC253A99
ABGO3C02P2GWO1-F | ACO031A99 AC103A99-F AC253A99-F

. ABGO03C03GWO01 AC031A99-F AC111A99-AVC AC261A99
ABGO3C03GWO1-F AC032A99 AC111A99-F-A'AC261A99-F
ABGO0O3C04GWO1 AC032A99-F AC112A99 AC262A99
ABG03C07GWO01 ACO033A99-AVG AC112A99-F AC262A99-F
ABGO3C07GWO1-F ACO033A99-F-AVG AC113A99 AC263A99
ABG03C08P2GWO1 AC041A99 AC113A99-F AC263A99-F
ABGO3C08P2GWO01-F ACO041A99-F AC121A99 AC271A99-AVG
ABGO3C09P2GWO01-AVG " ACD42A99 AC121A99-F AC271A99-F-AVG
ABGO3C09P2GWO1-F-AVG AC042A99-F AC122A89 AC272A99
ABGO3C10GWO01-AVG ACO043A99 AC122A99-F AC272A99-F
ABGO3C10GWO1-F-AVG ACO043A99-F AC123A99 AC273A99
ABGO03C11GWO01 AC071A99 AC123A99-F AC273A99-F
ABGO3C11GWO1-F ACO071A99-F AC151A89 -AC301A89
ABGO03C12GWO01 ACO072A99 AC151A99-F AC301A99-F
ABGO3C12GWO1-F ACO072A99-F AC152A99-AVC AC302A99
ABGO3C15GW01 'AC073A99 AC152A99-F-A' AC302A99-F
ABG03C15GWO01-F ACO073A99-F AC153A99 AC303A99
ABGO03C17GWO01 ACO08P21A99 AC303A99-F
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PROJECT TARGET PARAMETERS AND RATIONALES
JEEP TRAIL SAMPLES
NSWC CRANE, CRANE, INDIANA
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PAGE 10OF3
BURN AREA BURN PIT BURN AREA/BURN PIT
ENVIRONMENTAL | ENVIRONMENTAL ENVIRONMENTAL
A MeDIUM() - MEDIUM(") MEDIUM()
i t
Parameter sS SU SS SU aw® swd sp®) Hat|9nalenntended Data Use

Appendix IX SVOCs X X X X X X X To establish absence or presence and

(excluding extent of contamination. Evaluate risks to

organophosphorus potential receptors (human health and

pesticides) ecological) from potentially site-related
contaminants.

Appendix IX VOCs x4 X X X X To establish absence or presence and
extent of contamination. Evaluate risks to
potential receptors (human health and
ecological) from potentially site-related
contaminants.

Explosives (SW-846 X X X X X X X To establish absence or presence and

8330 list) extent of contamination. Evaluate risks to
potential receptors (human heaith and
ecological) from potentially site-related
contaminants.

Dioxins/Furans (Burn X X X X X To establish absence or presence and

pit and LSC near JT7) extent of contamination. Evaluate risks to
potential receptors (human health and
ecological) from potentially site-related
contaminants.

Target Analyte List X X To establish absence or presence and

(TAL) metals plus Sn, extent of contamination. Evaluate risks to

dissolved potential receptors (human health and
ecological) from potentially site-related
contaminants.

Target Analyte List X X X X X To establish absence or presence and

(TAL) metals plus Sn, - extent of contamination. Evaluate risks to

total potential receptors (human health and
ecological) from potentially site-related
contaminants.

Nitrate (f) X X X X X X X To establish absence or presence and’
extent of contamination. Evaluate risks to
potential human receptors from potentially
site-related contaminants.

Nitrite (f) X X X X X X X To evaluate fate and transport of potential
contaminants as well as natural
attenuation.

Depositional X X X X To identify soil sampling locations in the

Environment (f) horizontal direction for comparison to
background concentrations classified
according to depositional environment.
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Revision: 1

Date: April 2001
Section: 1
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PROJECT TARGET PARAMETERS AND RATIONALES

JEEP TRAIL SAMPLES
NSWC CRANE, CRANE, INDIANA
PAGE 2 OF 3

BURN AREA BURN PIT BURN AREA/BURN PIT

ENVIRONMENTAL | ENVIRONMENTAL ENVIRONMENTAL
MEDIUM(T) MEeDtuM( MEDIUM(Y)

Parameter 1 ss. su ss su Gaw? swi3 sp3d)

Rationale/intended Data Use

Dissolved Oxygen (f) X X

To evaluate water quality. To evaluate
natural attenuation and fate and transport.

Flow Rate (f) . X

To establish transient rate and absence or
presence of potential contaminants for
interpretation of surface water chemical
concentrations. Semiquantitative
parameter only.

ClOs (Bunpitand | X X X X X
LSC near JT)

To establish absence or presence and
extent of contamination. Evaluate risks to
potential receptors (human health and
ecological) from potentially site-related
contaminants

Grain Size (f) X X X

To establish which béckground data set is
most comparable for background
comparisons. To evaluate fate and
transport of potential contaminants.

Oxidation-Reduction X X -
Potential (ORP} (f)

To evaiuate natural attenuation and fate
and transport of potential contaminants.
To evaluate water quality.

pH (f) X X

Measured to establish well stabilization
prior to collecting ground water samples.
Generally useful for data interpretation and
potential future uses.

Sample X X X X X X X
Depth/location (f)

To identify sample locations in the vertical
and horizontal direction.

Specific Conductancel . X X

(f)

To establish well stabilization prior to
collecting ground water samples.

Temperature (f) ' X X

To establish well stabilization prior to
collecting ground water samples. Also
measured because pH and specific
conductivity are temperature dependent.

Turbidity (f) X X

To establish well stabilization prior to
collecting ground water samples.
Measured to determine if contaminants
caused by suspended solids.

Water Level (f) ' X X

To calculate potentiometric surface,
groundwater velocity and hydraulic
gradient
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TABLE 1-8

PROJECT TARGET PARAMETERS AND RATIONALES
JEEP TRAIL SAMPLES
NSWC CRANE, CRANE, INDIANA
PAGE 3 OF 3

(f) Field Analysis
*  Dioxins/furans at the LSC near JT will only be determined if database review and first round sampling indicate a potential for their

generation.
1 Springs, surface water and sediments will also be sampled as part of surface water sampling (see Table 1-8).
GW samples collected for Old Jeep Trail are not categorized by location relative to the Bumn Pit or Burn Area. Analyte list more

closely follows Burn Pit list. .
Surface water and sediment samples are also required to be analyzed for the contaminants listed in Table 1-48 (Little Sulphur

Creek samples).
4 VOC samples will not be taken in the top 6 inches of the surface soil samples.
5 Need stream elevations surveyed also (two to four points) for ground water model and flow calculations.

3

GW .~ ground water
SW - surface water
SS - surface soil

SU - subsurface soil
SD - sediment
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TABLE 1-9 Date: April 2001
Section: 1
PROJECT TARGET PARAMETERS AND RATIONALES Page 75 of 120
LITTLE SULPHUR CREEK SAMPLES
NSWC CRANE, CRANE, INDIANA
PAGE 1 OF 2
Parameter Environmental . Intended Data Use
Medium‘"
swW SD

Appendix IX herbicides X X To establish absence or presence and extent of

- : contamination. Evaluate risks to potential receptors
(human health and ecological) from potentially site-
related contaminants. V ’

Appendix IX pest/PCBs X X To establish absence or presence and extent of
contamination. Evaluate risks to potential receptors
(human health and ecological) from potentially site-
related contaminants.

Appendix IX SVOCs (excluding X X To establish absence or presence and extent of
organophosphorus pesticides) contamination. Evaluate risks to potential receptors
(human health and ecological) from potentially site-
related contaminants.

Appendix IX VOCs X X To establish absence or presence and extent of
contamination. Evaluate risks to potential receptors
(human health and ecological) from potentially site-
related contaminants.

Dioxins/Furans X X To establish absence or presence and extent of
contamination. Qualitatively evaluate risks to potential
receptors (human health and ecological) from
potentially site-related contaminants.

Explosives (SW-846 8330 list) ' X X To establish absence or presence and extent of
contamination. Evaluate risks to potential receptors
{human health and ecological) from potentially site-
related contaminants.

Target Analyte List (TAL) metals plus Sn, X To establish absence or presence and extent of
dissolved . contamination. Evaluate risks to potential receptors
(human health and ecological) from potentially site-
related contaminants.

Target Analyte List (TAL) metals plus Sn, X X To establish absence or presence and extent of
total contamination. Evaluate risks to potential receptors
(human health and ecological) from potentially site-
related contaminants. ’

Nitrate (f) X X To establish absence or presence and extent of
contamination resuiting from thorium nitrate burial.
Evaluate risks to potential human receptors from
potentially site-related contaminants.

Nitrite (f) X X To evaluate fate and transport of potential contaminants
as well as natural attenuation.

Total Organic Carbon (TOC ) X X To evaluate fate and transport of potential contaminants
and to corroborate absence or presence of !
contamination. Indication of bioavailabitity of chemicals
in sediment.
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TABLE 1-9 Date: April 2001

Section: 1

PROJECT TARGET PARAMETERS AND RATIONALES Page 76 of 120

LITTLE SULPHUR CREEK SAMPLES
NSWC CRANE, CRANE, INDIANA

PAGE 2 OF 2
Parameter Environmental | - Intended Data Use
Medium!”
Sw SD

Depositional Environment (f) X To identify soil sampling locations in the horizontal
' ' direction for comparison to background concentrations
classified according to depositional environment.

Dissolved Oxygen {(f) X To evaluate water quality. To evaluate natural
attenuation and fate and transport.

Flow Rate (f) X To establish transient rate and absence or presence of
' potential contaminants for interpretation of surface
water chemical concentrations. Semiquantitative
parameter only.

Grain Size (f) X To establish which background data set is most
comparable for background comparisons. To evaluate
fate and transport of potential contaminants.

Oxidation-Reduction Potential (ORP) (f) X To evaluate natural aﬁenuation and fate and transport
of potential contaminants. To evaluate water quality.

pH (f) X Measured to establish well stabilization prior to
collecting ground water samples. Generally useful for
data interpretation and potential future uses.

Sample Depth/location (f) X X To identify sampie locations in the vertical and
horizontal direction.

Specific Conductance (f) X To establish well stabilization prior to collecting ground
water samples.

Temperature (f) X To establish well stabilization prior to collecting ground
water samples. Also measured because pH and
specific conductivity are temperature dependent.

Turbidity (f) X To establish well stabilization prior to collecting ground
water samples. Measured to determine if contaminants
caused by suspended solids.

Soil Bulk Density . X To evaluate fate and transport of potential
contaminants.

% of Sediment coverage in Creek Bed X Estimating sediment loads in creek bed for risk
{visual inspection during site walk-down) (f) assessment and fate and transport.
Average Sediment depth in Creek Bed ) X Estimating sediment loads in creek bed for risk

(visual inspection during site walk-down) (f)| assessment and fate and transport.

(f) Field analysis
1t Springs will be sampled as part of surface water sampling.
2 Ground water and subsurface soils are not of interest with respect to Little Sulphur Creek sampling. Ground water
data from the OJT sampling, as well as other ABG wells, will be used to assess the impact of ground water on Little
Sulphur Creek.

SW - surface water
SD - sediment
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060005/P

NA - Not applicable

mg/L = milligrams per liter

1S/cm = microSiemens per centimeter
NTU = nephelometric turbidity unit

°C = degrees Celsius

Reporting Limit
Parameter (mg/L, unless otherwise noted)

Dissolved Oxygen mg/L

" Flow Rate NA
Nitrate 0.01
Nitrite 0.005
Oxidation Reduction Potential (ORP) NA
pH A ' . NA
Specific Conductance 0.02 uS/cm

‘| Temperature °C
Turbidity 1 NTU
Water Level 0.01 foot
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TABLE 1-11

DETCTION LIMITS VERSUS RISK CRITERIA
NSWC CRANE INDIANA
CTO 126 AMMUNITION BURNING GROUND

PAGE 1 OF 7
Agueous Matrix Solid Matrix
CAS Laboratory | Laboratory( Risk-Based |Laboratory| Laboratory Risk-Based Risk-Based
Parameter NUMBER | mpuioc™ ALY [ Target Level ® | MmDLADL® RLY Soil Target Level @ | Sediment Target Level
{ug/L) {ugL) {ug/t) (mg/kg) | (mg/kg) (mg/kg) {mgrkg)

EXPLOSIVES (SW-846 METHOD 8330)

1.3,5-Trinitrobenzene 99-35-4 0.09 0.65 1100 0.21 0.5 ] 1800 1800
1.3-Dinitrobenzene 99-65-0 0.14 0.65 2.36 0 XY 0.6547 0.000924
2.4,6-Trinitrotoluene (TNT) 118-96-7 0.16 0.65 2.2 0.14 16 16
2.4-Dinitrototuene 121-14-2 0.25 0.65 1.2 0 0.00004 0.00004
2,6-Dinitrolotuene 606-20-2 0.11 0.65 1.2 0 0.00003 0.00003
2-Amino-4.6-dinitrotoluene 35572-78-2 0.16 0.65 2 0.18 - -
2-Nitrotoluene 88-72-2 0.16 0.65 61 0.19 370 370
3-Nitrotoluene 99-08-1 0.3 0.65 61 0.256 370 370
4-Amino-2,6-dinitrotoluene 19406-51-0 0.18 0.65 -- 0.35 -- --
4-Nitrotoluene 99-99-0 0.2 0.65 61 0.22 370 370
Hexahydro-1.3,5-trinitro-1,3,5-triazine (RDX) 121-82-4 0.3 0.61 0.61 0.28 4.4 4.4
Methyl-2.4 8-trinitrophenyinitramine {Tetryl) 479-45-8 0.14 0.65 360 0.47 610 610
Nitrobenzene 98-95-3 0.2 0.65 3.4 0.24 0.007 0.007
Octahydro-1,3,5.7-tetranitro-1,3,5,7-tetrazocine (HMX) 2691-41-0 0.27 0.65 1800 0.2 3100 3100
Nitroglycerin 55-63-0 0.16 6.5 | os8 -
EXPLOSIVES (EPA METHOD 353.2/MODIFIED ARMY CORPS METHOD)
[Nitrocellutose [ 9004-70-0 ] 500 | B - | I -- ]
APPENDIX IX METALS (SW-846 Method 6020 ICP/MS)(3)

Antimony 7440-36-0 | 0.1423 0.3
Arsenic 7440-38-2 0.39 0.0059
Barium 7440-39-3 . 1.04 82
Beryllium 7440-41-7 0.1 0.1
Cadmium 7440-43-9 0.00222 0.4
Chromium (total) 7440-47-3 2 2
Cobalt 7440-48-4 0.14033 50
Copper 7440-50-8 2.96 16
tead 7439-92-1 0.05373 31
Mercury (SW-846 Method 7470A/7471A) 7439-97-6 0.073 0.1
Nickel . 7440-02-0 5 7 7
Selenium 7782-49-2 0.3 1.0 5 0 SR ARy 0.02765 0.3
Sitver 7440-22-4 0.1 3.0 1 0.05 et B 2 0.5
Thallium 7440-28-0 0.1 AR 0.56 0.0 frrsyitonn 0.04 0.04
Tin 7440-31-5 0.1 10 73 0.05 5 7.62 45000
Vanadium 7440-62-2 0.1 2 19 0.05 1 1.59 300
Zinc 7440-66-6 0.4 10 58.9 0.2 1 6.62 120
MISCELLANEQOUS METALS (SwW-846 METHOD 60108 Trace)‘s’

Aluminum 7429-90-5 81 SENE DR 87 8.1 20 76000 76000
Calcium 7440-70-2 150 5000 - 15 500 -- --
tron 7439-89-6 13 100 300 1.3 10 23000 23000
Magnesium 7439-95-4 7.6 5000 - 0.76 500 - -
Manganese 7439-96-5 0.2 15 50 0.02 1.5 1800 1800
Potassium 7440-09-7 16 5000 - 1.6 500 - --
Sodium 7440-23-5 76 5000 - 7.6 500 -- -
APPENDIX IX VOLATILE ORGANIC COMPOUNDS (SW-846 METHOD 82608 WITH 25 mL PURGE FOR WATER, 5 g PURGE FOR SOIL or 8015B)

1.1,1-Trichloroethane 71-55-6 0.057 88 [ 000034 | 0003 | 0.1 0.1
1,1,1.2-Tetrachioroethane 630-20-6 0.054 0.05 0.01089
1,1,2.2-Tetrachloroethane 79-34-5 0.035 0.0002 0.0002
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DETCTION LIMITS VERSUS RISK CRITERIA
NSWC CRANE INDIANA
CTO 126 AMMUNITION BURNING GROUND
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PAGE 20F 7
]
Aqueous Matrix j Solid Matrix

CAS Laboratory | Laboratory}] Risk-Based | Laboratoryj Laboratory Risk-Based Risk-Based

Parameter NUMBER | MDLIDL™ RLY Target Level @ | mpuiDL!™ RL" Soil Target Level @ | Sediment Target Level
(ug/L) (ua/Ll) (ug/L) (mg/kg) mg/k (mg/kg) ' (mg/kg)

1.1,2-Trichloroethane 79-00-5 0.053 Jlpro 0.2 0.00045  [Eeaf X & 0.0009 0.0009
1.2,3-Trichloropropane 96-18-4 0.088 0.0016 0.00054  Fusnl Xzt 0.0014 0.0014
1,1-Dichloroethane 75-34-3 | 0.065 47 0.00043 [S{X A 1 0.000575
1,1-Dichloroethene 75-35-4 0.068 0.046 0.00039 0.003 0.003 0.003
1,2-Dibromo-3-chloropropaneg 96-12-8 0 0.048 0.00079 0.003 0.03518 0.01998
1,2-Dibromoethane 106-93-4 0.04 0.00076 0.00031 0.003 0.0069 0.0069
1,2-Dichloroethane 107-06-2 0.076 0.12 0.00045 [ASE0EIKISE 0.001 0.001
1,2-Dichloropropane 78-87-5 0.031 0.16 0.0004  [SE (kR3S 0.001 0.001
1,4-Dioxane (8015B) 123-91-1 44 6.1 0.039 RS PRS 2.05 0.00000543
2-Butanone 78-93-3 1.39 1300 0.0033 0.015 | 10 0.13696
2-Chloro-1,3-butadiene (chloroprene) 126-99-8 0.085 14 0.00019  psdnlikidios 0.0029 0.00106
2-Hexanone 591-78-6 0.44 1500 0.0019 0.015 12.6 1.01
4-Methyl-2-pentanone 108-10-1 045 160 0.0018 0.015 443 0.54437
Acetone ©67-64-1 1.20 610° 0.0015 0.015 0.8 0.45337
Acetonitrile (80158B) 75-05-8 3.7 79 0.014 0.08 1.37 0.13905
Acrofein 107-02-8 6 0.042 0.0049 E£F Q0554 0.00027 0.0000144
Acrylonitrite 107-13-1 0 0.039 0.00 SR ER 0.02383 0.0000157
Allyl chloride (3-chloro-1-propene) 107-05-1 0.17 1800 0.00 0.0 0.01338 0.000266
Benzene 71-43-2° 0.065 0.41 0.00029 [¥BUXIEHS 0.002 0.002
Bromodichloromethane 75-27-4 0.053 0.18 0.00016 |k 0.03 0.00113
Bromoform 75-25-2 0.083 8.5 0.00045 0.003 0.04 0.04
Bromomethane 74-83-9 0.17 8.7 0.00046 0.003 0.01 0.01
Carbon disulfide 75-15-0 0.089 84.1 0.00047 0.003 0.09412 0.13397
Carbon tetrachloride 56-23-5 0.035 0.17 ~ 0.00038 0.003 0.003 0.003
Chlorobenzene 108-90-7 0.057 10 0.00014 0.003 0.07 0.06194
Chloroethane 75-00-3 0.25 4.6 0.00053 0.003 3 3
Chloroform 67-66-3 0.054 0.18 0.00024 0.003 0.03 0.027
Chloromethane 74-87-3 0.21 1.5 0.00061 REIONIIEE 1.2 0.0000785
cis-1,2-Dichjoroethene 156-59-2 0.083 61 0.0003 0.003 0.02 . 0.02
cis-1.3-Dichloropropene 10061-01-5 0.048 0.081 0.0006 L0003 0.0002 0.0002
Dibromochloromethane 124-48-1 0.063 0.13 0.00025 0.003 0.02 0.02
Dibromomethane 74-95-3 0.048 61 0.000 0,003 65 0.0000859
Dichlorodifluoromethane 75-71-8 0.28 1 390 0.00032 |RAllvENE 39.5 0.00133
Ethylbenzene 100-41-4 0.075 1 17.2 0.00029 7 0.7 0.0001
Ethyl methacrylate 97-63-2 0.26 10 550 0.00021 J 30 0.000602
Isobutano! (8015B) 78-83-1 6.3 40 1800 0.013 .20.8 3.35
Methacrylonitrile 126-98-7 0.48 1 1 0.00048 0.05705 0.0000287
Methylene chioride 75-09-2 0.087 1 4.3 0.0005 0.001 0.001
Methyt iodide 74-88-4 0.26 10 - 0.00041. -- --
Methy! methacrylate 80-62-6 0.31 10 1400 0.00028 984 0.16756
Propionitrile (80158) 107-12-0 4.6 40 6080 0.013 0.04983 0.11466
Styrene 100-42-5 0.069 1 56 0.0004 0.2 0.2
Tetrachloroethene 127-18-4 0.062 1 1.1 0.00039 0.003 0.003
Toluene 108-88-3 0.083 1 253 0.00026 0.6 0.6
trans-1,2-Dichloroethene 156-60-5 0.083 1 100 0.00042 0.03 0.03
trans-1,3-Dichloropropene 10061-02-6 0.056 [ ST 0.081 0.00024 0.0002 0.0002
trans-1.4-Dichloro-2-butene 764-41-0 0.6 LRSS 0.0012 0.00 - 0.00182
Trichloroethene 79-01-6 0.046 1 1.6 0.00049 0.003 0.003
Trichlorofluoromethane 7569-4 | 020 | 1 1300 0.00046 16.4 0.00307
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CTO 126 AMMUNITION BURNING GROUND

PAGE30OF7
Aqueous Matrix Solid Matrix

CAS Laboratory | Laboratory| Risk-Based | Laboratory| Laboratory Risk-Based Risk-Based

Parameter NUMBER | MpuiDL™ ALY | Target Level @ | moLIDL™ RLY Soil Target Level® | Sediment Target Level
(ug/L) (ug/L) {ugit) (mg/ka) {mg/kg) (ma/kg)

Vinyl acetate 108-05-4 Q.12 10 248.03 0.00063 2.3 0.01295
Vinyl chloride 75-01-4 0.28  [HEROMGSay 0.02 0.00065 0.0007 0.0007
Total Xylenes 1330-20-7 015 | 1 | 117 0.0041 9 1.88
APPENDIX IX SEMIVOLATILE ORGANIC COMPOUNDS (SW-846 METHOD 8270C OR 8270C - SELECTIVE ION MONITORING(G’)
1.2,4.5-Tetrachlorobenzene 95-94-3 0.94 10 1 0.039 2.02 18
1.2,4-Trichlorobenzene 120-82-1 0.67 69.2 0.042 0.3 0.3
1,2-Dichlorobenzene .95-50-1 0.66 1 0.049 B R 0.9 0.23132
1,3-Dichlorobenzene 541-73-1 0.58 5.5 0.053 0.33 | 0.42 042
1.4-Dichlorobenzene 106-46-7 0.6 0.5 0.056 _ [ERlRSIRI 0.1 0.1
1,4-Naphthoguinone . 130-15-4 0.32 - 0.038 0.67"® - -
1,4-Phenylenediamine 106-50-3 0.43 6900 0.4 ERTEATS 6.16 0.00000568
1-Naphthylamine 134-32-7 0 : 0.67 0.63 3.3 -- --
2.3,4,6-Tetrachlorophenol 58-90-2 1.3 4*%{%%&&& 14.06 0.041 A‘J‘BM 0.19878 1.51
2.4,5-Trichlorophenol 95-95-4 1.1 5 3600 0.044 ;33353 14 0.08556
2,4.6-Trichlorophenol 88-06-2 I e 2 0.0 u;\'.,si{i% 0.008 0.008
2.4-Dichlorophenol 120-83-2 1 18 0.0 2033558 0.05 0.05
2.4-Dimethylphenol 105-67-9 0.88 100.17 0.06 SVl Be N R 0.01 0.30453
2.4-Dinitrophenol 51-28-5 0.79 4.07 0.044 FHFE0 33T 0.01 0.00133
2.6-Dichlorophenal 87-65-0 1 - 0.0 VG B AR 1.17 0.00394
2-Acetylaminofluorene 53-96-3 0.37 534.97 0.048 [ERGELE 0.59634 0.01532
2-Chloronaphthalene 91-58-7 0 0.396 0 FER 0.8 2] 0.01218 0.41723
2-Chlorophenol 95-57-8 0.97 5 8.8 0.029 A1 NN R 0.2 0.0117
2-Methylnaphthalene (SIM) 91-57-6 0.019 0.2 329.55 0.00056 | AIXK IR 3.24 0.0202
2-Methylphenol 95-48-7 0.87 1800 0.0 SRl FR 0.8 0.000826
2-Naphthylamine 91-59-8 0.66 - 0.0 AT 3.03 0.00174
2-Nitroaniline 88-74-4 0.87 2.1 0.0 WAL e 3.5 0.000222
2-Nitrophenol 88-75-5 0.67 13.5 0.04 SRAES § ww 1.6 0.00777
2-Picoline i 109-06-8 0.9 3790 0.011 g 9.9 0.75305
3.3-Dichlorobenzidine 91-94-1 0 0.15 0.056 0.0003 0.0003
3.3-Dimethylbenzidine 119-93-7 0.4 0.0073 0.4 0.053 0.002
3-Methyicholanthrene 56-49-5 0.36 0.0891 0.042 0.07794 8190
3-Methylphenol” 108-39-4 0.86 1800 LT 163 0.000808
4-Methylphenof” 106-44-5 1 180 v 3.49 0.000845
3-Nitroaniline 99-09-2 0.69 -- 0.04 3.16 0.000222
4,6-Dinitro-2-methylphenol 534-52-1 0.77 SRR 2.3 0.04 0.14408 0.01038
4-Aminocbipheny! 92-67-1 0.35 10 -- 0.0 Y 0.00305 0.00566
4-Bromophenyl pheny! ether 101-55-3 0.58 SRR 1.5 0.084 0.33 - 1.68
4-Chloro-3-methyiphenol 59-50-7 0.51 5 20 | 0.045 0.33 7.95 0.38818
4-Chloroaniline 106-47-8 0.87 5 150 0.0 =0 e 0.03 0.03
4-Chlorophenyl phenyl ether 7005-72-3 0.67 5 -- 0.51 0.33 - 0.656112
4-Nitroaniline 100-01-6 0.81 10 - 0.0 Erar 0,358 ‘f 21.9 0.000222
4-Nitrophenol 100-02-7 25 10 35 0 EE0 33 5.12 0.00778
4-Nitroquinoline-1-oxide 56-57-5 0.78 100 - 0 N 0.12222 0.00124
5-Nitro-o-toluidine 99-55-8 0.37 \ 2 0.0 ERa s farest 8.73 0.000845
7,12-Dimethytbenz(a)anthracene 57-97-6 0.39 10 - 0.034 0.67"% - -
Acenaphthene (SIM) 83-32-9 0.006 0.2 9.9 0.0008 _ padafsXi kg2, 29 0.00671
Acenaphthylene (SIM) 208-96-8 0.012 0.2 370 0.0007 200 682 0.00587

021 jo 0g abey

uonosg
1002 |udy :sieQ
1 :uoISinay

ddvO Heiq

I

8uer) OMSN



d/500080

18-1

9210 010

‘TABLE 1-11

DETCTION LIMITS VERSUS RISK CRITERIA

CTO 126 AMMUNITION BURNING GROUND
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{
Agqueous Matrix Solid Matrix
CAS Laboratory | Laboratory| Risk-Based [ Laboratory| Laboratory Risk-Based Risk-Based
Parameter NUMBER | MpLiDL™ ALY Target Leve! | MDLiDLY RL™ Soil Target Level | Sediment Target Level ®
(ug/L {ug/L) (ugh) (mg/kg) mglk (mg/kg) i (mg/kg)
Acetophenone 98-86-2 e 0.042 0.048 a 0.49 0.246
Aniline 62-53-3 0.94 0.44 0.058 ) 0.05678 0.0000338
Aramite 140-57-8 11 2.7 0.063 EEG eI 19 0.00000111
Anthracene (SIM) 120-12-7 0.012 0.029 0.001 0.033 51 0.0469
Benzo(a)anthracene (SIM) 56-55-3 0.008 A5l 0.092 0.001  BAEDN kIS, 0.08 0.0317
Benzo(a)pyrene (SIM) 50-32-8 0.0 R 0.0092 0.001  [ERUHISERES 0.062 0.0319
Benzo(b)fluaranthene (StM) 205-99-2 |  0.017 [LFeiFdme 0.092 0.001 0.033 0.2 0.2
Benzo(g.h.i)perylene (SIM) 191-24-2 | 0.008 0.2 6.2 0.0013 0.033 119 017
Benzo(k)fluoranthene (SIM) 207-08-9 0.009 EREZEREH 0.0056 0.0016 0.033 2 0.24
Benzyl alcohol 100-51-6 1.3 281.24 0.04 65.8 0.03394
Bis(2-chloroethoxy)methane 111-91-1 | 0.84 6400 0.053 0.30209 0.34971
Bis(2-chloroethyl)ether 111-44-4 0.0098 0.0 0.00002 0.00002
Bis(2-chloroisopropyl)ether 108-60-1 0.27 0.0 0.027 0.027
Bis(2-ethylhexyl)phthalate 117-81-7 2.1 0.92594 0.182
Butyl benzyl phthalate 85-68-7 49 0.08 0.23889 4.19
Chilorobenzilate s 510-15-6 0.25 0.046 1.8 0.86029
Chrysene (SIM) 218-01-9 0.033 0.001 4.73 0.0571
Diallate 2303-16-4 1.1 0.0 0.45214 0.00151
Di-n-buly! phthalate 84-74-2 3 0.037 0.14979 0.1105
Di-n-octyl phthalate 117-84-0 20 0.062 709 40.6
Dibenzo(a,hjanthracene (SiM} 53-70-3 0.0016 0.0011 0.062 0.00622
Dibenzofuran 132-64-9 20 0.036 290 1.52
Diethyl phthalate 84-66-2 3 0.044 23 0.00804
p-(Dimethylamino)azobenzene 60-11-7 - 0.061 -- -~
a,a-Dimethylphenethylamine 122-09-8 -37 BD 61 61
Dimethyl phthalate 131-11-3 73 0.0 734 0.02495
Diphenylamine " 122-39-4 412.51 0.0 1.01 0.0346
Ethyl methane sulfonate 62-50-0 - 0.051 - --
Ethyt parathion 56-38-2 0.008 0.0 ? 0.00034 0.00034
Fluoranthene (SIM) 206-44-0 8.1 0.001 0.033 122 0.1113
Fluorene (SIM) 86-73-7 39 0.0008 |l E bR 28 0.0212
Hexachlorobenzene 118-74-1 0.00024 0.0 R agassa 0.1 0.02
Hexachlorobutadiene 87-68-3 0.223 0.04 AN 003976 0.1
Hexachlorocyclopentadiene 77-47-4 50 0.045 0.33 0.75537 0.90074
Hexachloroethane 67-72-1 4.8 0.06 RS R 0.02 0.02
Hexachlorophene 70-30-4 0.228 0.0023 0.19878 18
- |Hexachloropropene 1888-71-7 20 0.0 i 0.0002
tndeno(1.2,3-cd)pyrene (SIM) 193-39-5 0.092 0.001 0.62 0.2
Isodrin 465-73-6 0.0309 0.044 0.00332 0.05516
Isophorone 78-59-1 71 1Xv 0.03 0.03
Isosafrole 120-58-1 - 0.0 9.94 0.00412
Kepone 143-50-0 0.0037 0 0.027 0.00331
Methapyrilene 91-80-5 - 0 2.78 0.0000144
Methyl methane sulionate 66-27-3 - 0.038 - --
Methyl parathion 298-00-0 9.1 0.0 0.000292 0.000755
n-Nitrosodi-n-butylamine 924-16-3 0.002 0.06 0.024 0.024
n-Nitrosodiethylamine 55-18-5 0.00045 0.0 0.0032 0.0032
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Aqueous Matrix Solid Matrix
CAS Laboratory | Laboratory| Risk-Based | Laboratory| Laboratory Risk-Based Risk-Based
Parameter NUMBER | moupL! ALY Target Level ® | MmOuiDL!™ RL™ Soil Target Level ¥ | Sediment Target Level ¥
ug/L {ug/l) mg/k ma/k (mg/kg) (mg/kg)
n-Nitrosodimethylamine 62-75-9 0.8 0.0013 0.0 T e 0.0000321 0.00000275
n-Nitrosodi-n-propylamine 621-64-7 0.0096 0054 [Hendoieal 0.000002 0.000002
n-Nitrosomethylethylamine 62-75-9 Bt 0.0031 0.048 [R0.875AE 0.00166 0.00000485
n-Nitrosomorphaline 59-89-2 0.91 104 - 2 0.07057 0.0000037
n-Nitrosopiperidine 100-75-4 1.1 10 - 0.00665 0.0000226
n-Nitrosopyrrolidine 930-55-2 0.9 10 0.032 0.01258 0.000000908
Naphthalene (SIM) 91-20-3 0.034 0.2 6.2 . 0.09939 0.0346
Pentachlorobenzene 608-93-5 0.96 10 0.47 0.0047  PSOLTASIN 0.49695 1.26
Pentachloroethane 76-01-7 0.79 10 56.42 0.041 0.67% 10.7 0.68918
Pentachloronitrobenzene 82-68-8 0 dprrT gy 0.26 0.064 0.67" 1.9 1.9
Phenacetin 62-44-2 0.19 10 - 0.064 [Rrp A7 1.7 0.00225
Phenanthrene (SiM) 85-01-8 0.012 0.2 2.1 0.0015 0.033 45.7 0.0419
Phenol 108-95-2 1 5 100 0.044 EEFOFITRY 5 0.02726
Pronamide 23950-56-5 0.54 25 160 0.046 BIIQ B7AES 0.0136 0.0016
Pyrene (SIM) 129-00-0 0.011 0.2 0.3 0.05 0.0 7B 78.5 0.053
Pyridine 110-86-1 1.9 10 37 0.0013 0.033 1.03 0.10617
Salrole 94-59-7 1.1 10 40 0.071  [RYIDEERERY 0.40398 0.16486
o-Toluidine 95-53-4 0.89 [5Gl 0.28 0.04 0.6 2 0.000199
0.0.0-Triethyl phosphorothioate 126-68-1 I 11 10 58.25 0.045 0.67° - --
APPENDIX IX ORGANOCHLORINE PESTICIDES and PCBs (SW-846 METHOD 8081A and 8082)
Aldrin 309-00-2 0.0042 [EEENOIEE 0.004 0.00026 0.0017 0.00332 0.002
Alpha-BHC 319-84-6 0.0047 0.01 0.011 0.00026 00017453 0.00003 0.00003
Alpha-chlordane 5103-71-9 0.00 GaoXERE] 0.00029 0.00026 0.0017 0.224 0.0045
Beta-BHC 319-85-7 0.0054 0.03 0.037 0.00026 ERDOHIZHH 0.0001 0.0001
4.4-DDD 72-54-8 0.0074 FERDTBLTT 0.0011 0.00026 0.0033 0.75815 0.00553
4.4-DDE 72-55-9 0.006 ; 4.51E-09 0.00026 [ IRs TR 0.59587 0.00142
4.4'-DDT 50-29-3 0.0088 0.001 0.00026 [EeiRy ke, 0.0175 0.00119
Delta-BHC 319-86-8 | 0.0082 0.011 0.00026 0.0017 9.94 715
Dieldrin 60-57-1 0.009 0.000026 0.00026 ESF0:002345 0.0002 0.0002
Endosulfan | 115-29-7 0.0049 0.003 0.00026 [RI000175%] 0.11927 0.000175
Endosultan Il 33213-65-9 X 0.003 0.00026 BEN0.0023058 0.11927 0.000104
Endosullan sulfate 1031-07-8 | 0.0078 0.22 | 0.00026 0.0033 0.03578 0.0346 ;
Endrin 72-20-8 0.0074 0.002 " 0.00026 i r R 0.0101 0.00267
Endrin aldehyde 7421-93-4 0.007 0.15 | 0.00026 0.0033 0.0105 3.2
Gamma-BHC (Lindane) 58-89-9 | 0.0047 0.01., 0.00026 JeS{ ] 0.0005 0.0005
Gamma-chlordane 12789-03-6 XL 0.00029 0.00026 0.0017 0.224 0.0045
Heptachlor 76-44-8 0.00 0.00039 0.00026 [FHoxresiid 0.00598 0.0006
Heptachtor epoxide 1024-57:3 0.00 0.00048 0.00026 {0 Yot 0.03 0.0006
Methoxychlor 72-43-5 0.0 0.005 0.00026 [k s 0.01988 0.00359
Toxaphene 8001-35-2 0.0002 0.00026 (&0 B 0.11927 0.000109
Aroclor-1016 12674-11-2 0.04 0.000029 0.00026 0.033 0.67971 0.0341
[rocior-1221 11104-28-2 0.0 ; k] 0.000029 0.00026 [l rasi 0.22 0.0341
Aroclor-1232 11141-16-5 0 RGO 0.000029 0.00026 0.033 0.22 0.0341
Aroclor-1242 53469-21-9 0 i 0.000029 0.00026 0.033 0.22 0.0341
Aroclor-1248 12672-29-6 0 S 0.000029 0.00026 0.033% 0.22 0.0341
Aroclor-1254 11097-69-1 0 4 % 0.000029 0.00026 0.033“ 0.22 . 0.0341
Aroclor-1260 11096-82-5 0.034 B 0.000029 0.00026 0.033 0.22 0.0341
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i
Aqueous Matrix Solid Matrix
CAS Laboratory | Laboratory| Risk-Based | Laboratory| Laboratory Risk-Based Risk-Based

Parameter NUMBER | mow/ioL!" ALY Target Level @ | mDUuIDL®Y TR Soil Target Level ® | Sediment Target Level @

(ug/L) (ug/L) ugt) | (mgkg) | (mgikg) (mgrkg) (ma/kg)
APPENDIX IX HERBICIDES (SW-846 METHOD 8151A) ' )
24-D 94-75-7 0.06 0.08 70 0.00059 0.0027 0.02725 0.00579
2.4,5-T 93-76-5 - 0.061 0.08 360 0.00045 0.0027 0.59634 58.7
2.4.5-TP (Silvex) 93-72-1 0.011 0.08 . 50 0.00034 0.0027 0.1088 7.35
Dinoseb"" 88-85-7 0.038 0.08 0.39 0.0035 0.0054° 0.0218 0.01178
Pentachlorophenol 87-86-5 BD 0.02 ' 0.56 . BD 0.00068 0.001 0.001
DIOXINS/FURANS (SW-846 METHOD 8290)'% . i
2.3.7.8-Tetrachlorodibenzodioxin (2,3,7.8-TCDD) 1746-01-6 4.6E-6 1E-5° - 4 2.87E-07 2.87E-07
1.2.3.7.8-Pentachlorodibenzodioxin (1,2,3,7,8-PeCDD) 40321-76-4 1.34E-5 5E-5° 6E-6 2.87E-07 2.87E-07
1,2,3,6.7.8-Hexachlorodibenzodioxin (1,2,3,6.7,8-HxCDD) 67653-85-7| 3.12E-5 5E-5* 2.4E-6 2.87E-06 2.87E-06
1,2.3.4.7,8-Hexachlorodibenzodioxin (1.2,3,4,7,8-HxCDD) 39227-28-6 1.94E-5 5E-5" 2.1E-6 2.87E-06 2.87E-06
1,2,3,7,8,9-Hexachlorodibenzodioxin (1.2,3.7,8,9-HxCDD) 72918-21-9| 4.21E-5 5E-5-¢ 2.4E-6 2.87E-06 2.87E-06
1.2,3.4.6.7.8-Heptachlorodibenzodioxin (1,2,3,4.6,7,8-HpCDD) 67562-39-4 8.4E-6 5E-5° 1.6E-6 2.87E-05 2.87E-05
1,2.3.4,6.7,8,9-Oclachlorodibenzodioxin (OCDD) 3268-87-9 3.17E-5 1E-4° 5.1E-6 2.87E-03 2.87E-03
2.3.7.8-Tetrachlorodibenzofuran (2.3,7,.8-TCDF) 1746-01-6 4.7E-6 1E-5° 6.2E-7 2.87E-06 2.87E-06
1.2.3.7.8-Pentachlorodibenzofuran (1,2,3,7,8-PeCOF) 57117-41-6 [ - 1.84E-5 5E-5° 3.8E-6 5.74E-06 5.74E-06
2.3.4.7.8-Pentachlorodibenzofuran (2,3,4,7,8-PeCDF) 57117-31-4| 3.37E-5 5E-5" 0E-6 5.74E-07 5.74E-07
1,2,3.6.7.8-Hexachlorodibenzofuran {(1,2,3,6,7,8-HxCDF) 57117-44-9 8.1E-6 5E-5 1.4E-6 2.87E-06 2.87E-06
1,2,3.7.8,9-Hexachlorodibenzofuran {1.2.3,7,8,8-HxCDF) , 19408-74-3 7.5E-6 5E-5 1.9E-6 : 2.87E-06 2.87E-06
1.2.3,4.7.8-Hexachlorodibenzofuran (1.2,3,4.7.8-HxCDF) 70648-26-9 3.05E-5" SE-5 2.7E-6 [ ! 2.87E-06 2.87E-06
2.3,4.6.7,8- Hexachlorodibenzofuran (2.3,4,6,7.8-HxCDF) 60851-34-5| 9.01E-5 sE-s* 1.4E-6  [EWyERGi 2.87E-06 2.87E-06
1,2,3.4.6,7.8-Heptachlorodibenzoluran (1,2,3.4,6,7.8-HpCDF) 67562-39-4| 1.08E-5 SE-5° 3.1E-6 5E-61*! 2.87E-05 2.87E-05
1.2,3.4,7,8.9- Heptachlorodibenzofuran (1,2.3,4,7,8.9-HpCDF) 55673-89-71 7.78E-5 5E-5°¢ 2.87E-04 2.87E-04
1,2.3.4,6.7.8,9-Octachlorodibenzofuran (OCDF) 39001-02-00| 3.88E-5 1E-4 2.87E-03 2.87E-03
Total Tetrachlorodibenzodioxin (Total TCDD) NA® 1E-5 2.87E-07 2.87E-07
Total Pentachlorodibenzodioxin (Total PCDD) NA 5E-5 2.87E-07 2.87E-07
Total Hexachlorodibenzodioxin (Total HxCDD) NA 5E-5° 2.87E-06 2.87E-06
Total Heptachlorodibenzodioxin (Total HpCDD) NA SE-5 2.87E-05 . 2.87E-05
Totat Tetrachlorodibenzofuran (Total TCDF) NA 1E-5 2.87E-06 2.87E-06
Tota! Pentachlorodibenzofuran (Total PCDF) NA 5E-5 5.74E-06 5.74E-06
Total Hexachlorodibenzofuran (Total HxCDF) NA 5E-5 2.87E-06 2.87E-06
Total Heptachlorodibenzofuran {Total HpCDF) NA SE-5 2.87E-03 2.87E-03
MISCELLANEQUS PARAMETERS -
Bromide (SW-846 Method 9056) 24959-67-9 11 100 - ---
Perchlorate (EPA Method 314.0) 14797-73-0 18 - -
Nitrate (SW-846 Method 9056) 14797-55-8 4 - -
Nitrite (SW-846 Method 9056) 14797-65-0 0.1

MDL = method detection limit
IDL = instrument detection limit
RL = reporting limit

pg/L = micrograms per liter.
mg/kg = milligrams per kilogram.
mg/L = milligrams per liter.

Shaded cells lndncate laborato! MDLs that exceed a nsk based Iargel level for th

TBD = To Be Determined
NA = Not Applicable
ANR = Analyte Not Required
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TABLE 1-11

DETCTION LIMITS VERSUS RISK CRITERIA
NSWC CRANE INDIANA
CTO 126 AMMUNITION BURNING GROUND

PAGE 70OF 7
Aqueous Matrix Solid Matrix
CAS Laboratory [ Laboratory| Risk-Based | Laboratory| Laboratory Risk-Based Risk-Based
Parameter NUMBER | mpuiDL!" ALY Target Level | mouiDL"™ RL" Soil Target Level @ | Sediment Target Leve! @
{ugit) (ug/L) {ug/L) {mg/kg) (ma/kg) (mg/kg) (mg/kg)

Asterisks indicate those chemicals for which the laboratory RL exceeds the risk-based target level for the project.

Value is based on the lowest human health or ecological risk-based criteria as presented in Appendix B, Tables 8-1 {aqueous} and B-2 (solids).
Risk-based target level is not provided because human and ecological risk-based criteria are not available for this parameter.
Laucks Testing Laboratories is confident that it can reliably 1eport to this PQL, even though this value is less than two times the MDL and/or IDL.
These are not Appendix 9 metals. They are being analyzed for general ground water quality information.
If these elements are within linear range on the ICPMS analysis, they will be quantitated by ICPMS, rather than ICP Trace.
Laucks Low Cal. Standard is 0.04 for these SIM analytes, but Laucks prefers nol to report below 0.08.
3-Methylphenol and 4-methylphenol coelute; therefore, one analytical result for 3-, 4-methylphenot will be reported.
These reporting limits are estimated only, as Laucks Testing Laboratories has not developed Appendix 9 RLs on soils.
This compound does not recover well through the extraction technigue. Periodically, the exiraction exhibits zero
recoveries at low spiking tevels (typical of MDL determination levels).
10 N-Nitrosodiphenylamine is more toxic than diphenylamine.
However, n-nitrosodiphenylamine rapidly degrades to diphenylamine.
Theretore, only diphenylamine wilt be reported, but results for diphenylamine will be treated as n-nitrosodiphenylamine during risk assessment,
11 Laucks Low Cal. Standard is 2.7 ug/kg (soil) for Dinoseb, but Laucks prefers not to report below 5.4 ug/kg (soil)
12 The target level is calcutated using the target level for 2,3,7,8-TCDD and the toxicity equivalent factor (TEF) presented in
current U.S. EPA guidance (U.S. EPA, March 1989). . .

L s W N

w o,

Method Detection Limits (MDLs) (all parameters except metals), instrument detection limits {IDLs) (metals only), and reporting limits (R+A40L s) as provided by Laucks Testing
Laboratories, Inc. and Triangle Laboratories, Inc. (dioxins/furans only). The values may change prior to the SWMU investigations as laboratory MDLs and IDLs are updated.
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Major Surface Drainage Basins

| Furst Creek Drainage Basin

Il Indiana Creek Drainage Basin

lll Sulphur Creek Complex Drainage Basin
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SOURCE: "Initial Assessment of Study of Naval Weapons Support Center Crane, Indiana."
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NAVY’S ECOLOGICAL RISK ASSESSMENT TIERED APPROACH Page 111 ot 120

. NSWC CRANE, CRANE INDIANA

Tier 1. Screening Risk Assessment (SRA): Identify pathways and compare exposure point concentrations
to bench marks.

Step 1: Site Visit; Pathway Identification/Problem Formulation; Toxicity Evaluation

—
Step 2: Exposure Estimate; Risk Calculation (SMDP)!

Proceed to Exit Criteria for SRA -

L 7

Exit Criteria for the Screening Risk Assessment: Decision for exiting or continuing
the ecological risk assessment.

1) Site passes screening risk assessment: A determination is made that the site poses
acceptable risk and shall be closed out for ecological concems.

2) Site fails screening risk assessment: The site must have both complete pathway and
unacceptable risk. As a result the site will either have an interim cleanup or moves to the

second tier. j

Tier 2. Baseline Ecological Risk Assessment (BERA):
Detailed assessment of exposure and hazard to “assessment
endpoints” (ecological qualities to be protected). Develop site
specific values that are protective of the environment.

Exit Criteria Step 3a Refinement

1) If re-evaluation of the conservative
exposure assumptions (SRA) support
an acceptable risk determination then
the site exits the ecological risk

Step 3a: Refinement of Conservative Exposure Assumptions? >
assessment process.

(SRA) - Proceed to Exit Criteria for Step 3a

2) If re-evaluation of the conservative
exposure assumptions (SRA) do not
support an acceptable risk
determination then the site continues
in the Baseline ecological Risk
Assessment process.

Proceed to Step 3b.

Step 3b: Problem Formulation - Toxicity Evaluatign;
Assessment Endpoints; Conceptual Model;
Risk Hypothesis (SMDP)

Step 4: Study Design/DQO - Lines of Evidence; Measurement
Endpoints; Work Plan and Sampling & Analysis Plan (SMDP)

Step 8: Risk Management

Step 5: Verification of Field Sampling Design (SMDP)

RPM Input and Risk Management Consideration?

Step 6: Site Investigation and Data Analysis [SMDP]
Step 7: Risk Characterization

Proceed to Exit Criteria qu BERA

B

" Exit Criteria Baseline Risk Assessment

1) If the site poses acceptable risk then no further evaluation and no remediation from an ecological perspective is
warranted.

) 2)If the site poses unacceptable ecological risk and additional evaluatlon in the form of remedy development and
evaluation is appropriate, proceed to third tier.

Tier 3. Evaluation of Remedial Alternative (RAGs C)
a. Develop ‘site specific risk based cleanup values.

’ > b. Qualitatively evaluate risk posed to the environment by implementation of each aiternative (short term) impacts
and estimate risk reduction provided by each (long-term).impacts; provide quantitative evaluation where ,
. appropriate. Welgh alternative using the remaining CERCLA 9 Evaluation Criteria. Plan for monitoring and site

\!

closeout.

Notes: 1) See EPA’s 8 Steps ERA Process for requirements for each Scientific Management Decision Point (SMDP).
2) Refinement includes but is not limited to background, bioavailability, detection frequency, etc.
3) Risk Management is incorporated throughout the tiered approach.
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FIGURE 1-16

HUMAN HEALTH RISK ASSESSMENT COPC SELECTION
FOR SURFACE WATER AND SEDIMENT
NSWC CRANE, CRANE, INDIANA

Select next detected target analyte for evaluation |

Chemical is
inorganic?

Maximum
concentration in any site
sample > COPC
Screening Level**?

WRS test shows Yes

[site population] > [upstream
population] at 5%
significance?*

Retain chemical
as a COPC

No
Eliminate i
Analyte list
P| chemical from exha}ssted"
COPC list .

COPC = Chemical of potential concern

RBTL = Risk-based target level

WRS = Wilcoxon Rank Sum

"The upstream population will be represented by samples collected upstream of the Ammunition Burning Ground

**See Appendix C, Section C.1.2.1, for details
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FIGURE 1-17

HUMAN HEALTH RISK ASSESSMENT COPC SELECTION
FOR SURFACE AND SUBSURFACE SOIL
NSWC CRANE, CRANE, INDIANA

Select next detected target analyte for evaluation pg—

Chemical is
inorganic?

- Maximum
concentration in any site
sample > COPC

Screening Level™"?,

WRS test shows Yes

{site population] > [background
population] at 5%
significance?”

Retain chemical
as a COPC

No

Eliminate .
—p1 chemical from 2:5;)3:1232
COPC list ?

COPC = Chemical of potential concern
RBTL = Risk-based target level

WRS = Wilcoxon Rank Sum
*The background population will be represented by soil data from the NSWC Basewide Background Soit Investigation that

most closely matches the site soil in terms of depositional environment, depth and grain size. |If muitiple soil types are present
at the site, multiple background soil types will be used, as necessary, to obtain a reasonable match for each site soil type.

**See Appendix C, Section C.1.2.1, for details.
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FIGURE 1-18

HUMAN HEALTH RISK ASSESSMENT COPC SELECTION
FOR GROUND WATER
NSWC CRANE, CRANE, INDIANA

Select next detected target analyte for evaluation ¢

Yes No

Chemical is
inorganic?

Maximum
concentration in any site
sampie > COPC
Screening Level**?

Yes

WRS test shows
[site population] > [upgradient
population] at 5%
significance?”

Retain chemical
as a COPC

No

Eliminate _
P{ chemical from Analyte list
COPC list exhausted?

COPC = Chemical of potential concern
RBTL = Risk-based target level

WRS = Wilcoxon Rank Sum ,
“The upgradient population will be represented by samples from upgradient monitoring wells. Sample depths

(shallow or deep) for site and upgradient will be matched to represent corresponding aquifers/depths.
“*See Appendix C, Section C.1.2.1, for details.

060005/P 1-114 . CTO 0126




NSWC Crane
Draft QAPP
Revision: 1

Date: April 2001
Section: 1
Page 115 of 120

FIGURE 1-19

ECOLOGICAL RISK ASSESSMENT COPC SELECTION
FOR SURFACE WATER AND SEDIMENT
NSWC CRANE, CRANE, INDIANA

Select next detected target analyte for evaluation &

Chemical is
inorganic?

Yes

WRS test shows
[site population] > [upstream
population] at 5%
significance?*

Maximum concentration
in any site sample

Retain chemical
as a COPC

Eliminate ‘
| chemical from Analyte list
COPC list exhausted?

COPC = Chemical of potential concern
EDQL = Ecological data quality level

WRS = Wilcoxon Rank Sum .
*The upstream population will be represented by samples collected upstream of the Ammunition Burning Ground
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FIGURE 1-20

ECOLOGICAL RISK ASSESSMENT COPC SELECTION
FOR SURFACE SOIL
'NSWC-CRANE, CRANE, INDIANA

Select next detected target analyte for evaluation j«¢

Chemical is
inorganic?

WRS test shows
(site population] > [background
population} at 5%
significance?”

Retain chemical
as a COPC

Maximum
concentration in any site
sample > EDQL?

No

Eliminate
e li
1 chemical from gs:af;gzt?
COPC list .

COPC = Chemical of potential concern
EDQL = Ecological data quality level

WRS = Wilcoxon Rank Sum
*The background population will be represented by soil data from the NSWC Basewide Background Soil Investigation that

most.closely matches the site soil in terms of depositional environment, depth and grain size. If multiple soil types are
present at the site, multiple background soil types will be used, as necessary, to obtain a reasonable match for each site

soil type.
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FIGURE 1-21

DECISION RULE FOR ESTABLISHING NATURE AND EXTENT OF
COPCS IN GROUND WATER AND SOILS*
NSWC CRANE, CRANE, INDIANA

——-————b’ Collect samples for sampling round, n l

For each sampling point, compute HH risk
based on COPC concentrations

!

Generate the spatial risk boundary representing the union of
HH risk = 10E-4 and for HI = 1.0 (target organ-specific) in the
selected environmental medium**

Contamination
boundary delineated .
in all directions***?

n=n+1

Discuss with regulators the need
for additional sampling

Additional sampling No
necessary to establish
extent of COPCs?

Yes

“This decision diagram will be applied to each environmental medium individually.

** For surface soils. the risk boundary will be a two-dimensionat boundary based on COPC concentrations to

a depth of 2 feet. For subsurtace soils, the risk boundary will be a three-dimensional boundry based

on [COPCs at > 2 feet deep. For ground water. risk will be computed for each well tocation based on

{COPC]s in the ground water.

***The spatial risk boundary representing 1E-4 human heaith (HH) cumulative cancer risk and the spatial boundary
representing a hazard index (HI) of 1.0 will each be generated and plotted separately. Once plotted, the best

fit boundary including both the spatial HH cumulative cancer risk boundary and spatial HI boundry will be
generated to represent the union of 1.4E-4 HH cumulative cancer risk and HI=1.0.
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FIGURE 1-22

DECISION RULE FOR ESTABLISHING NATURE AND EXTENT OF
COPCS IN SURFACE WATER AND SEDIMENT
NSWC CRANE, CRANE, INDIANA

Setn=1

v

Collect samples for sampling event, n

v

Select most downstream
sample in drainage channel.

Any COPC conc'n.
results in > 10E-4 risk or HI > 1.0
(target organ-specific)?

n=n+1

Discuss with regulators the need
for additional sampling

Additional sampling No
necessary to establish

extent of COPCs?

Collect at feast one more
sample downstream of most
downstream sample
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FIGURE 1-23

BASELINE HUMAN HEALTH RISK ASSESSMENT DECISION FLOW
'NSWC CRANE, CRANE, INDIANA

Compute total baseline human
health risk and HI from COPCs

No

Total Risk > 10E-4 or
HI (target organ/effect)
>1.0?7*

Corrective Measures
Study warranted?**

Go to CMS

\ 4

Declare no further
action from human ~
health risk perspective

Additional
sampling
warranted?*"

Collect additional
samples

Declare no further action from
human health risk perspective

* Computed total risk values are the cumulative chemical risks for all media over applicable the exposure unit
~* Additional sampling may be warranted to better define the degree of 10E-4 or Hi=1.0 exceedance.

060005/P 1-119 CTO 0126



NSWC Crane
Draft QAPP
Revision: 1

Date: April 2001
Section: 1
Page 120 of 120

FIGURE 1-24

SCREENING-LEVEL AND STEP 3A ECOLOGICAL
RISK ASSESSMENT DECISION FLOW
NSWC CRANE, CRANE, INDIANA

Conduct Steps 1 and 2, COPC Selection, of Navy
Ecorisk Tiered Approach (Figure X-XX)

Implement Step 3A
of Navy Ecorisk
Tiered approach”

Continue with Steps 3B
through 7 of Navy Ecorisk
Tiered approach

Unacceptable
risk exists?”

y

Declare no further
action from ecorisk |
perspective

.
° Unacceptable

risk exists?”

Proceed to Tier 3 of Navy
Ecorisk Tiered approach

* This evaluation will include, but not be limited to, consideration of habitat, magnitude of risk-levet
exceedences, bioavailability of COPCs, and frequency of COPC detection
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2.0 PROJECT ORGANIZATION AND RESPONSIBILITIES

This section presents the project management and organization for-this Phase Ili multimedia RFI at the
ABG (SWMU 03/0) Little Sulphur Creek/Jeep Trail at NSWC Crane. Discussed in the following

subsections are the staffing and coordination requirements.

21 MANAGEMENT

TtNUS, on behalf of the U.S. Navy, is responsible for the overall management, implementation of contract
field activities, and preparation of the ABG Little Sulphur Creek/Jeep Trail Phase Il muitimedia RFI QAPP.
Personnel from the Navy will be actively involved and will coordinate with TINUS personnel in a number
of areas. The authorities and organizational relationships of key personnel are depicted on Figure 2-1.
Corresponding addresses and telephone numbers of key personnel are listed by organization in Table
2-1. Responsibilities for program management, project management, field operations, and laboratory
operations are discussed in the following sections. [t is intended that the individuals named will perform
the designated responsibilities to the extent that the specific person is available to perform the stated

activities.

2.1.1 U.S. EPA Project Manager

The U.S. EPA Project Manager (PM), Mr. Peter Ramanauskas, will oversee the implementation cf the
ABG Little Sulphur/Jeep Trail Phase Il multimedia RFI at NSWC Crane. The U.S. EPA PM represents
the Agency’s interests and will provide input from this perspective and lend general historical and

technical assistance to NSWC Crane field activities.

2.1.2 Indiana Department of Environmental Management

The IDEM Hazardous Waste representatives, Mr. Doug Griffin and Mr. Marty Harmless, will oversee the
implementation of this Phase 11l RFI investigation. They represent IDEM's interests and will provide input

from this perspective.

213 Navy Project Managers

The Navy remedial Project Manager (RPM), Mr. Bill Gates, acts as the focal representative for the. U.S.
Navy, providing management, technical direction, and oversight for all NSWC Crane project activities

performed by contractors (i.e., TtNUS) and their subcontractors. In matters such as facilitation of site
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access, and oversight, etc., the Navy RPM is assisted by the NSWC Environmental Site Manager (ESM),

Mr. Tom Brent. Additional responsibilities of the RPM are as follows:
» Define project objectives and develop a detailed QAPP schedule

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

well as the objectives of each task

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

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

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

authorizations
. 'Approve all reports (deliverables) before their submit.tal to U.S. EPA Region 5
» Ultimately be responsible for the preparation and quality of int-erim and final reports
. Rep'resenf the project team at meetings and public hearings

214 Contractor Project Management

Program Manager

The TtNUS Navy Southern Division Comprehensive Long-Term Environmental Action Navy (CLEAN)
Program Manager, Ms. Debbie Wroblewski, provides operations, technical, and administrative leadership,
and oversees and supports quality policies. The Program Manager assigns project Task Order Managers
(TOMs) and oversees their performance. The Program Manager also ensures the availability of technical
and support resources for program operations, and maintains consistency in procedures and projects

among CTO assignments. Inthese matters, the Program Manager is assisted by the TOM.
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Task Order Manager

The TtNUS TOM, Mr. Ralph Basinski, has overall responsibility for ensuring that the project meets
U.S. EPA and IDEM objectives, and Navy and TtNUS quality standards. The TOM is responsible for the
preparation and distribution of the QAPP at the direction of the Navy RPM to all barties connected with
the project, including any subcontractors. The TOM will report to the Navy RPM and is responsible for

technical QC and project -ovérsight. Additional responsibilities of the TOM are as follows:
e Ensuring timely resolution of project-related te'chnical_. quality, safety, or waste management issues

e Functioning as the primary interface with the Navy RPM and NSWC Crane ESM, field and office
personnel, and subcontractor points-of-contact

t

e Ensuring that health and safety issues related to this project are communicated effectively to all

personnel and off-site laboratories
» . Monitoring and evaluating subcontractor laboratory performance

~ e Coordinating and overseeing work performed by field and office technical staff (including data

validation, statisti;al evaluations, angl report preparation)
e Coordinating and overseeing maintenance of alll project records
+ Coordinating and overseeing review of project deliverables
. Preparing.and issuing final deliverables to the Navy
e Approving the implementation of corr_ective ;ctions

Project Chemist

The TtNUS Project Chemist, Ms. Linda Karsonovich has the overall responsibility for ensuring that the
project meets objectives from the standpoint of laboratory performance. The Project Chemist is
responsible for the technical preparation of laboratory statements of work (SOWs) and work releases. All
subeont.ractor Laboratory Project Managers will report to the Project Chemist. The Project Chemist will

report to the TOM. Additional responsibilities of the Project Chemist are:
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 Providing technical advice to the team on matters of project chemistry

e Monitoring and evaluating subcontractor laboratory performance ‘

) Ensuring timely resolution of laboratory-related technical, qua.lity, or. other issues effecting project
goals

e Functioning as the primary interface with all subcontracted laboratories and the TOM

o Coordinating and overseeing work performed by all subcontracted laboratories

+ Coordinating and overseeing review of laboratory deliverables

« Recommending appropriate laboratory corrective actions

Health and Safety Manager

The TtNUS Health and Safety Manager (HSM), Mr. Matt Soltis, is responsible for the following:

e Providing tecﬁnical advice to the TOM on matters of health and safety

e Overseeing the development and review of the Health and Safety Plan (HASP)
e Implementing the HASP _

e Assigning the Site Safety Officer (SSO) and supervising his/her performance

e Conducting Health and Safety audits | ‘

e Preparing Health and Safety reports for management

2.2 QUALITY ASSURANCE

This section identifies the QA responsibilities for this Phase Il RFl. Responsibilities of U.S. EPA Region

5, TtINUS, and the analytical laboratories are discussed.

221 A .U.S. EPA Region 5 Quality Assurance Coordinator

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

“responsibilities may include the following:

o Coordinating external performance and system audits of the contracted laboratory

* Reviewing and evaluating analytical field and laboratory procédures

060005/P . 2:4 CTO 0126



NSWC Crane
Draft QAPP
Revision: 1

Date: April 2001
Section: 2
Page 5 of 15

2.2.2 TtNUS QA Manager

‘The TtNUS Quality Assurance Manager (QAM), Mr. Paul Frank, is responsible for overall QA for the
project, and reports directly to the TtNUS Program Manager. He acts on behalf of the U.S. Navy for
project quality assurance. The QAM is responsible for the following:

« Developirg, maintaining, and monitoring QA policies and procedurés

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

¢ Conducting systems and performance audits to monitor compliance with environmental regulatibns,

contractual requirements, QAPP requirements, and corporate policies and procedures
e Auditing project records
e Monitoring subcontractor quaiity controls and records

e Assisting in the development of corrective action plans and ensuring correction of nonconformances

reported in internal or external audits
+ Overseeing the implementation of the QAPP.
» Overseeing and reviewing the development and revision of the QAPP

» Overseeing the responsibilities of the TtNUS Site QA/QC Advisor

Preparing QA reports for management .

223 TtNUS Project QA Chemist

The TtNUS Project Chemist, Ms. Linda Karsonovich, supports the TOM in preparing and reviewing the
QAPP, coordinating work performed by office technical staff, and resolving matters concerning project

chemistry. The Project Chemist also supports the Project QA Advisor on matters of QA/QC.
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2.2.4 TtNUS Project QA Advisor

The TINUS Project QA Advisor, Dr. Tom Johnston, supports the TOM in preparing and reviewing the
QAPP, and conducting data assessments. The Project QA Advisor communicates directly with the QAM
on matters of QA/QC.

225  Laboratory Responsibilities

Laucks Testing Laboratories, Inc., of Seattle, Washington, will perform all sarhple énalyses for this field
activity, with the exception of dioxin and perchlorate analysis. Dioxin analysis will be performed by
Triangle Laboratories as a subcontractor to Laucks Testing. Perchlorate analysis will be conducted by

APC Laboratories as a subcontractor of TtINUS.

The subcontracted laboratories are responsible for analyzing all samples in accordance with the
analytical methods and additional requirements specified in the attendant QAPP. It also ‘will be the
analytical laboratory’s responsibility to properly dispose of unused sample aliquots. Responsibilities of key

laboratory personnel are outlined in the following paragraphs.

Laboratory Project Manager

The Laucks Testing Laboratory Project_Manager and APC Laboratories will interface directly to the TINUS
" TOM and QA Advisor and will perform the following:

» Ensure that method and p'roject-specific requirements are properly communicated and understood by
laboratory personnel

e Ensure th'at all laboratory resources are available on an as-required basis

» Monitor analytical and project QA requirements

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

e Inform the TINUS TOM of project status and any sample receipt or analytical problems _

Laboratory Operations Manager

Responsibilities of the Laboratory Operations Manager include the following:

»  Support the QA program within the laboratory
o+  Provide management overview of both production and quality-related laboratory activities

e Maintain adequate staffing to meet project analytical and quality objectives
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e Approve all laboratory SOPs and QA documents
e Supervise in-house chain-of-custody documentation

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

Laboratory Quality Assurance Officer (QAQ)

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

following:
s Define appropriate laboratory QA procedures and monitor overall laboratory QA

« Stop work if a condition adverse to the quality of work is encountéred, if QA or quality control (QC)
procedures are not followed, or if analytical out-of-control events are encountered that have not been

corrected
e Approve and maintain document control of all QA documents and SOPs

e Pertorm and/or implement internal system and performance audits and verify completion of .corrective

actions cited in audits
e Direct Iéboratory participation in laboratory accreditation and certificatibn programs

Laboratory Sample Custodian

The Laboratory Sample Custodian will report to thé Laboratory Operations Manager. Responsibilities of

the faboratory Sample Custodian include the following:

e Receive and inspect the incoming sample containers

+ Record the condition of the incoming sample containers

* Sign appropriate documents

s Verify chain-of-custody

o Notify laboratory project manager of sample receipt and inspection

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

receiving log
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e With the help of the laboratory project manager, initiate transfer of the samples to appropriate lab
sections

» Control and monitor access/storage of samples and extracts

Laboratory Technical Staff

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

requirements specified in the attendant QAPP.

23 FIELD INVESTIGATION

TtNUS will be responsible for all field activities related to this Phase Il RFl. The TtNUS field team will be
organized according to the activities planned. Field team members will be selected based on the type
and extent of effort required. All team members will be appropriately skilled and trained for the tasks they

are assigned to perform. The team will consist of a combination of the following personnel:

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

o Site Safety Officer (SSO)

e Site UXO Specialist

e Field Technical Staff

2.3.1 Field Operations Leader

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

+ Ensuring that all Health and Safety requirements unique to this site are implemented

- o Functioning as the communications link between field staff members, SSO, UXO Specialist, the
NSWC Crane Environmental Site Manager, and the TOM
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s Alerting off-site analytical laboratories of any special health and safety hazards associated with

environmental samples
¢ Overseeing the mobilization and demobilization of all field equipment and subcontractors
e Coordinating and managing the Field Technical Staff
. Ad‘hering to the work schedules provided by the TOM
e Ensuring the proper maintenance of the site logpook, field logbook, énd field recordkgeping
« Initiating field task modification requests when necessary
+ ldentifying and resolving p‘roblems in the field; resolving dilfficulties 'via consultation with the NSWC

Crane Environmental Site Manager; implementing and documenting corrective action procedures;

and providing communication between the field team and project management

2.3.2 Site QA/QC Advisor

The FOL (or designe_e) will act as the site QA/QC Advisor, and will be responsible for ensuring adherence
* to all QA/QC requirements as defined iﬁ the QAPP. Strict adherence to these procedures is critical to the
collection of acceptable and representative data. The following is a summary of the Site QA/QC Advisor’s
responsibilities: '

» Ensuring that field QC samples are collected at the proper frequency

« Ensuring that additional volumes of sample are supplied to the analytical laboratory with the proper

frequency to accommodate Iaborato.ry QA/QC analyses

e Ensuring that measuring and test equipment are calibrated, used, and maintained in accordance with

applicable procedures and technical standards
e Acting as liaison between site personnel, laboratory personnel, and the QAM

. 'vManaging bottleware shipments and overseeing field preservation
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2.3.3 Site Safety Officer

The FOL (or designee) will also serve as the SSO. The duties of the SSO are detailed in the Health and
Safety Plan (HASP). The SSO has stop work authority, which can be executed Upon the determination of

an imminent safety hazard.

234 Site UXO Specialist

Based on the potential for UXO hazards associated with this investigation, a TtNUS UXO Specialist will
be on-site at all times that invasive activities are being conducted at the Burn Pit area of the Jeep Trail.
The duties of the UXO Specialist are detailed in the HASP. The UXO Specialist has stop-work authority,

which can be executed upon the determination of an imminent UXO safety hazard.

2.3.5 Field Technical Staff

The field technical staff for this project will be drawn from TtNUS’s pool of qualified personne'l. All of the
designated field team members will be experienced professionals who possess the degree of

specialization and technical competence required to effectively and efficiently perform the required work.

Field staff are responsible for complying with field-related requirements as presented in the QAPP and
the HASP.

24 SPECIAL TRAINING REQUIREMENTS AND CERTIFICATIONS

All field personnel will have appropriate trainin'g to conduct the field activities to which they are assigned.
Additionally, each site worker will be required to have completed a 40-hour course (and 8-hour refresher,
if applicable) in Health and Safety Training as described under Occupational Safety and Health
Administration (OSHA) 29 CFR 1910.120(b)(4). The UXO Specialist will be certified in accordance with
TtNUS SOP HS-2.0, which is appended to the HASP.
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TABLE 2-1
KEY LITTLE SULPHUR CREEK/JEEP TRAIL PROJECT PERSONNEL
NAMES, PHONE NUMBERS AND ADDRESSES

NSWC CRANE, CRANE, INDIANA

PAGE 1 OF 3
PERSON/TITLE/
ORGANIZATION ADDRESS ~ TELEPHONE
Peter Ramanauskas EPA Region 5 Phone: (312) 886-7890

Project Manager
U.S. EPA Region 5

77 West Jackson Blvd. .
Chicago, lllinois 60604

FAX: (312) 353-4788

Allen Debus
QA Coordinator
U.S. EPA Region 5

EPA Region 5
77 West Jackson Bivd.
Chicago, IL 60604

Phone: (312) 886-6186

Marty Harmless
Office of Solid and
Hazardous Waste

Office of Solid and Hazardous Waste
Management
100 N. Senate Avenue

Phone: (317) 234-0597

Management Indianapolis, Indiana 46206-6015
IDEM
Doug Griffin Corrective Action Section Phone: (317) 233-2710

Corrective Action Section
Oftice of Land Quality

Hazardous Waste Permits -

Office of Land Quality
Hazardous Waste Permits
100 N. Senate Avenue

IDEM P. O. Box 6015
Indianapolis, IN 46206-6015
Bill Gates Department of Navy Phone: (843) 820-7360
Remedial Project Manager SOUTHNAVFACENGCOM FAX: (843) 820-7465
U.S. Navy Code 1864
SOUTHNAVFACENGCOM 2155 Eagle Drive
Charleston, SC 29406
Tom Brent NSWC Crane Phone:(812) 854-6160
Environmental Site Manager Code 095 FAX: (812) 854-3981
NSWC Crane B-3245
300 Highway 361
Crane, Indiana 47522-5009
Debbie Wroblewski Tetra Tech NUS Phone: (412) 921-8968

Program Manager
Tetra Tech NUS

661 Andersen Drive
Pittsburgh, PA 156220-2745

FAX: (412) 921-4040

Paul Frank
Quality Assurance Manager
Tetra Tech NUS

Tetra Tech NUS
661 Andersen Drive
Pittsburgh, PA 15220-2745

Phone: (412) 921-8950
FAX: (412) 921-4040

Matt Soltis
Health and Safety Manager
Tetra Tech NUS

Tetra Tech NUS
661 Andersen Drive
Pittsburgh, PA 15220-2745

Phone: (412) 921-8912

FAX: (412) 921-4040

Ralph Basinski

Task Order Manager
Tetra Tech NUS

Tetra Tech NUS
661 Andersen Drive
Pittsburgh, PA 15220-2745

Phone: (412) 921-8308
FAX: (412) 921-4040

Keith Simpson
Field Operations Leader
Tetra Tech NUS

Tetra Tech NUS
661 Andersen Drive
Pittsburgh, PA 15220-2745

Phone: (412) 921-8131
FAX: (412) 921-4040
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Joseph Samchuck
Data Validation Manager
Tetra Tech NUS

Tetra Tech NUS
661 Anderson Drive
Pittsburgh, PA 15220

Phone: (412) 921-8510
FAX: (412) 921-4040

Keith Henn _
Program Geologist
Tetra Tech NUS

‘Tetra Tech NUS
661 Andersen Drive

Pittsburgh, PA 15220-2745

" Phone: (412) 921-8146

FAX: (412) 921-4040

Linda Karsonovich
Project Chemist
Tetra Tech NUS

Tetra Tech NUS
661 Andersen Drive
Pittsburgh, PA 15220-2745

Phone: (412) 921-8729
FAX: (412) 921-4040

Dr. Tom Johnston
Quality Assurance Advisor
Tetra Tech NUS

Tetra Tech NUS
661 Anderson Drive
Pittsburgh, PA 15220

Phone: (412) 921-8615
FAX: (412) 921-4040 .

Brian Lewis
Statistician
Tetra Tech NUS

Tetra Tech NUS
661 Anderson Drive
Pittsburgh, PA 15220

Phone: (412) 921-8714
Fax: (412) 921-4040

Hugh Prentice
Project Manager
Laucks Testing

Laucks Testing
940 South Harney Street
Seattle, WA 98053

Phone: (206) 767-5060
FAX: (206)767-5491

Harry Romberg
Lab QA Manager
Laucks Testing

Laucks Testing

940 South Harney Street

Seattle, WA 98053

Phone: (206) 767-5060
FAX: (206)767-5491

Kathy Krepps
Lab Operations Manager
Laucks Testing

Laucks Testing
940 South Harney Street
Seattle, WA 98053

Phone: (206) 767-5060
FAX: (206)767-5491

Mike Baxter/Ted Matts
Lab Sample Custodian
Laucks Testing

Laucks Testing
940 South Harney Street
Seattle, WA 98053

Phone: (206) 767-5060
FAX: (206)767-5491

Mary McDonald
Project Manager
Triangle Laboratories

Triangle Laboratories, Inc.
801 Capitola Drive
Durham, NC 27713

Phone: (919) 544-5729
FAX: (919) 544-5491

Linda Brown
Lab QA Manager
Triangle Laboratories

Triangle Laboratories, Inc.
~ 801 Capitola Drive
Durham, NC 27713

Phone: (919) 544-5729
FAX: (919) 544-2113

Belen Reuda
Lab Operations Manager
Triangle Laboratories:

Triangle Laboratories, Inc.
801 Capitola Drive
Durham, NC 27713

Phone: (919) 544-5729
FAX: (919) 544-5491

Bill Hurst
Sample Custodian
Triangle LLaboratories

Triangle Laboratories, Inc.
801 Capitola Drive
Durham, NC 27713

Phone: (919) 544-5729
FAX: (919) 544-5491
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3.0 QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA

The overall QA objective for this project is to develop and implement proceddres for field sampling, chain-
of-custody, laboratory analysis, data management and reporting that will yield results sufficient to support
the attainment bf the project objectives specified in Section 1.0. Intended data uses, includ'ing the list of
project target parameters, are described in Section 1.4 of this QAPP. How decision-making will be based
on data comparisons is described in Sections 1.4.4 and 12.4. Specific procedures for sampling, chain-of-
custody, laboratory instrument calibration, laboratory analysis, internal QC, reporting of data, audits,
preventive maintenance of .field and laboratory equipment, data management, corrective action, and
reporting to management are described in the remaining sections of this QAPP. As part of those

evaluations, statistical parameters such as data set variances will be computed that provide direct insight

into the variability of target analyte data in soils and ground water. Overall QC level of effort is described

in Section 3.6.

The PARCC parameters (precision, accuracy, representativeness, comparability, and compleieness) are
quélitative and quantitative statements-regarding the quality characteristics of the data used to support
project objectives and ultimately, environmental decisions. These parameters are presented in the
remainder of this section. QC samples used to evaluate performance and their frequencies of use are
described in Section 8.1 (field QC samples), and Section 8.2 (laboratory QC samples). Equations used to

compute accuracy, precision, and completeness values are provided in Sections 12.1 through 12.3.

3.1 PRECISION
3.1.1 Definition

Precision is a measure of the degree to which two or more measurements are in agreement, and
describes the reproducibility of measurements of the same parameter for samples analyzed under similar
conditions. A fundamental tenet of using precision measurements for QC is that precision will be

bounded by known limits. Results outside these predetermined limits trigger corrective actions.

By defihition, chemical solutions are uniform in composition. Therefore, ign.oring any imprecision caused
by the sample matrix, the variability of analytical results for water samples should be refatively low unless
suspended material or sample handling and storage introduce additional imprecision. " Precision
acceptance criteria for aqueous and soil/sediment duplicate samples have been assigned accordingly in
Tables 3-2, 3-4, 3-6, 3-8, 3-10, 3-12, 3-14, 3-16. Results outside of these limits will trigger corrective

actions, which are also presented in Table 3-1.
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- Because of the inherent and unknown heterogeneity of soil samples, the precision of soil field duplicate
samples will not be used for QC, but. will be compared to laboratory precision estimates to gain a

perspective on the natural heterogeneity of the soil.

3.1.2 Field Precision Objectives

Field precision is assessed by collecting and measuring field duplicates at a rate of 1 duplicate per 10
environmental samples. Acceptance limits for field duplicate precision are provided in Table 3-1. This
precision estimate encompasses the combined uncertainty associated with sample collection,
homogenization, splitting, handling, laboratory and field storage (as applicable), preparation for analysis,
and analysis. - In contrast, precision es_timates obtained from analyzing duplicate laboratory samples
incorporate only homogenization, subsampling, preparation for analysis, laboratory storage (as
applicable), and analysis uncertainties. Consequently, the field precision estimates [i.e., relative percent
difference (RPD) values] should equal or exceed the laboratory precision estimates, on average, for each
analyte. |If field duplicate precision is significantly different from laboratory duplicate precision, the
underlying cause will be investigated to determine whether the observed difference could be artifacts of

sampling and analysis. Considerations given to this effort include: .

e The scale of subsampling for laboratory precision estimates relative to the scale of field duplicate
sample size '

e Analytical measurement precision

s Precision for repeat analysis of the same solid laboratory control sample (LCS)

e Estimated environmental sample grain size relative to LCS grain size

o Potential natural soil heterogeneity

e Concentration level of the analyte

3.13 Laboratory Precision Objectives

Laboratory precision QC samples [i.e., laboratory duplicates for inorganic chemicals and matrix spike -
duplicates (MSDs) for organic chemicals] will be analyzed with a minimum frequency of 5 percent (i.e., 1
QC sample per 20 environmental samples). Laboratory precision is measured by comparing RPD values

with precision'control limits specified in Table 3-1.
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3.2 ACCURACY
3.2:1 Definition

Accuracy is the degree of agrebement between an observed value and an accepted reference value. This
parameter is assessed by measuring spiked samples [e.g., surrogate spikes or matrix spikes (MSs)] or
well-characterized samples of certified anélyte concentrations (e.g., LCSs) and by measuring blanks.
Accuracy measurements are designed to detect biases resulting f'rom the sample handling and analysis
processes. The equations for determining accuracy of an individual MS and a surrogate spike or LCS for
this project are provided in Section 12.1. The equations in Section 12.1 do not apply to blank samples,
however, because division by zero (the expected amount or added amount) causes the calculated value
to be infinite. Instead, acceptance criteria are designed to limit the tolerable amount of contamination
while recognizing that non-zero results for blanks are likely, if only because of random error in the
measurement process. The laboratory analytical SOPs (Appendix I) limit tolerable blank concentrations.
The bias computations for individual MSs, LCSs and method blanks will be used to control the analysis

process by triggering corrective actions as specified in Table 3-1.

3.2.2 Field Accuracy Objectives

Field test kits are operated in accordance with the manufacturer’s instructions that accompany the test kit.
Accuracy requirements for field measurements are typically ensured through control over the safnple
| collection and handling and through routine instrument calibration. In addition, after completing field
measurements for spécific conductance, pH, and turbidity, a check standard is analyzed to verity
continued acceptable calibrations. The acceptance criteria for field measurement accuracy are specified »
in the field SOPs (included in Appendix H). Accuracy of grain size and depoéitional environment

classifications is ensured by requiring that a qualified field geologist makes those classifications.

Accuracy is also typically monitored through the use of blanks to detect cross-contamination and by
monitoring adherence to procedures that 'prevent sample contamination or degradation. Equipment
rinsate blanks shall be collected for this investigation to assess cross-contamination via non-disposable
sample coliection equipment. Ambient condition blanks will not be collected unless site conditions during
sampling (e.g., generation of fugitive dust) indicate a need to assess infiltration of airborne contaminants
into sampling containers. Source water blanks will be collected to monitor the purity of water used to
decontaminate sampling equipment. Accuracy also shall be assured gualitatively through adherence to

all sample handling, preser\/ation, and holding-time requirements.
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3.23 Laboratory Accuracy Objectives

Accuracy in the laboratory is measured through the comparison of a spiked sample or LCS result to a
known or calculated value and is expressed as.a percent recovery (%R). It is also assessed by
monitoring the analytical recovery of select surrogate compounds added to samples that are analyzed by
organic chromatographic .methods. MS and surrogate compound anaIySes measure the combined
accuracy effects of the sample matrix, sample preparation and sample measurement. LCSs are used to
assess the accuracy of laboratory operations with minimal sample matrix effects. Post-digestion spikes
(PDSs) are used to assess the accuracy of the analytical measurement on the sample extract or
digestate. Each spiked sample shall be spiked with representative target analytes for the analysis being
performed to ensure that accuracy measures are obtained for each target analyte.  Spiking
concentrations shall equal or approximate the default concentrations detailed in the applicable sample
preparation SOPs. LCS and MS analyses are perfoimed at a frequency no less than 1 per 20 associated
samples of like matrix. Laboratory accuracy is assessed via comparison of calculated %R values to

accuracy control limits specified in Tables 3-1 through 3-17.

3.3 COMPLETENESS
3.3.1 Definition

Completeness is a measure of the amount of usable, valid analytical data obtained compared to the

amount expected to be obtained. Completeness is expressed as a percentage.

3.3.2 Field Completeness Objectives

Field completeness is a measure of the amount of valid field measurements obtained from all the field
measurements taken in the project. Documentation of sample location and depth is planned for each soil
and ground water sample. Documentation of grain size and depositional environment is also planned for
each soil sample. A completeness criterion of 100% applies to these measurements. However, the
100% completeness criterion for depositional environment and grain size may be réduced, depending on
whether these factors are significant for background comparisons, as determined under the Base-Wide
Background Soil Investigation for NSWC Crane. Furthermore, failure to document grain size and
depositional environment may be recoverable by inspecting field logs and site maps, or through
laboratory measurement once the samples are received by the laboratory. Failure to obtain 100% of
these measurements for field samples will indicate a need for corrective actions designed to fecover the
missing information. Failure to recover the information will constitute a need to resample, unless the

missing data are judged not to adversely affect attainment of project objectives.
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“Turbidity is a critical parameter that must be determined prior to sampling to establish attainment of
equilibrium, and its completeness criterion is 100%. There are no completeness criteria for dissolved
oxygen, nitrate, flow rate, oxidation-reduction potential, water level, alkalinity, carbon dioxide, ferrous iron,
hydrogen sulfide, nitrite, éUIfate, pH, specific conductance, and temperature. These are non-critical
parameters which are generally determined to verify that appropriate sampling conditions exist prior to
sampling, or to provide data to evaluate the potential efficacy of Monitored Natural Attenuation (MNA) as

a remedial option.

3.3.3 Laboratorv Completeness Objectives

Laboratory completeness is a measure of the amount of usable, valid laboratory measurements per
matrix obtained for each of the target analytes. Usable, valid results are those that are judged, after data
assessment, to represent the sampling populations and to have not been disqualified for use through data

validation or data assessment.

Laboratory completeness objectives are 90 percent for each critical target analyte per sample matrix {soil
and water). The use of kriging (i.e., geostatistical contouring), which can interpolate missing values may
mitigate some of the adverse effects expeArienced from loss of data. Furthermore, the impact of missing
soil data cannot be quantified in advance of sampling because the impact will depend on which data are
missing. The impact of the loss of any other particular datum on attainment of project objectives will be

evaluated during data assessment.
Qualifications on the use of data caused by incompleté data sets will be documented in the RFI| report.

3.4 REPRESENTATIVENESS
3.4.1 Definition

Representativeness is an expression of the degree to which the data accurately and precisely represent a
characteristic of a population or environmental condition existing at the site. Adherence to the SAP
(Section 4) and use of standardized sampling, handling, preparation, analysis, and reporting procedures
ensures that the final data accurately represent the desired populations. Representativeness will be
evaluated during data asséssment to determine whether each datum belongs to the observed data
distribution through outlier testing. The statistical tests to be used are described in Section 12.4. Any

anomalies will be investigated to assess their impact on statistical computations.
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3.4.2 Measures to Ensure Representativeness of Field Data -

Representativeness depends upon the proper desigp of the sampling program and will be satisfied by
ensuring that the SAP (Section A4) is followed and that proper éampling techniques are used. .Strict
adherence to soil type descriptions and care to ensure that a soil sémple representing thé appropriate
depth interval is placed into each sample container will be ensured during sample collection. Well
stabilization parameters (See Table 1-7) will be monitored to ensure that ground water wells have

- attained equilibrium prior to sampling.

3.4.3 Measures to Ensure Representativeness of Lab Data

Representativeness in the laboratory is ensured or evaluated by using the proper analytical procedures,
meeting sample holding times, and analyzing-and evaluating field duplicate samples relative to laboratory
duplicates. During development of this QAPP, measures to ensure representativeness of the data
generated included consideration of past operations, aerial photographs, existing analytical data, physical
setting, depositional environments, monitoring well placement, spatial coverage of the proposed sampling
locations, accessibility to sampling locations, and constraints inherent to the RCRA program. The

rationale of the sampling network is presented in detail in Sections 1.5 and 4.

3.5 COMPARABILITY
3.5.1 Definition

Comparability is defined as the confidence with which one data set can be compared to another (e.g.,
between sampling points; between sampling events). Comparability is achieved by using standardized
sampling and analysis methods and data reporting formats (including use of consistent units of measure),
and by ensuring that reporting and detection limits are sufficiently low to satisfy project detection and

quéntitation criteria for the duration of the project. The RLs anticipated for this project are presented in

Tables 1-8 and 1-9. -Additionally, consideration was given to seasonal conditions and other

environmental variations that could exist to influence analytical resuits, but no such influences appear to
exist for this investigation that would indicate a need to-collect samples at times other than those planned

for this investigation.
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3.5.2 Measures to Ensure Comparability of Field Data

Comparability depends upon the proper design of the sampling program and will be satisfied by ensuring
that Section 4 of this QAPP is followed and that proper samplingl techniques are used. The rationale
behind the SAP design is found in Sections 1.5 and 4. '

3.5.3 Measures to Ensure Comparability of Laboratory Data

Planned analytical data will be comparable when similar sampling and analytical methods are used and
documented. The use of sampling and analysis methods in this investigation that are comparable in
performance to those used in the Base-Wide Background Soil Investigation for NSWC Crane should limit
the need to consider biases when making soil data set comparisons for metals. Results will be reported
in units that ensure comparability with previous data. The units used for the laboratory measurements
are further explained in Section 9.1.2 of this QAPP. . '

3.6 LEVEL OF QUALITY CONTROL EFFORT

Several QC samples will be analyzed for this project to provide a means to assess field and laboratory
performance. Field QC samples consist of field duplicates, equipment rinsate blanks, source water
blanks, temperature blanks, and, at the disc_retion of the FOL, ambient condition blanks. These QC
checks are described in Section 8.1. Each type of field QC sample undergoes the same preservation,
analysis, and reporting procedures as the related environmental samples. Frequencies of field QC
sample collection and analysis are presented in Ta‘ble 3-1. The types and numbers of QC samples to be

collected in the field are presented in Table 4-2.
Laboratory QC encompasses a host of other checks performed during sample preparation and analysis,

as described in Section 8.2. Frequencies for laboratory QC checks are provided in Table 3-1 and in the

' method-spécific laboratory SOPs appended to this QAPP (Appendix I).
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NON-CALIBRATION QC SAMPLE USAGE FREQUENCIES,
ACCEPTANCE LIMITS AND CORRECTIVE ACTIONS
NSWC CRANE, CRANE, INDIANA
PAGE 1 OF 2

QC Sample
Type

Collection Frequency

Acceptance Limits

Corrective Action

Field Duplicate”

1 per 10 investigative samples
collected. :

Aqueous = 20% RPD
Soil/'Sediment = 50% RPD

Qualify data according to data
validation requirements.

Equipment
Rinsate Blank

1 per 10 investigative samples
collected, with a minimum of
one per day of sampling, per
non-disposable sampling
device/instrument.

For pre-cleaned, dedicated,
and/or disposable equipment
(i.e., disposable plastic trowels,
etc.), one rinsate blank will be
collected and analyzed at a
frequency of one per lot or
“batch blank” for a specific
equipment type.

< RL (soil and water)

Identify source of contamination,
if possible. - Qualify data
according to validation criteria.
Qualify use of data if
contamination appears to have
adversely affected its usability.

"Source Water
Blank

1 per each source of water used
for sampling equipment
decontamination.

< RL (soil and water)

Identify source of contamination,
if possible. Qualify data
according to validation criteria.
Qualify use of data if
contamination appears to have
adversely affected its usability.

Ambient
Condition
Blanks

At discretion of FOL

< RL (soil and water)

Identify source of contamination,
if possible. Qualify data
according to validation criteria.
Qualify use of data if
contamination appears to have
adversely affected its usability.

Trip Blanks

1 per cooler containing samples
for volatile organics analysis

< RL (soil and water)

Identify source of volatiles
contamination, if possible.
Qualify data according to
validation criteria. Qualify use of
data if contamination appears to
have adversely affected its
usability.

Internal
Standard

At least one internal standard
per sample for GC/MS
analyses.

Retention times stable to
+30 seconds; area counts
stable to within factor of 2.

Laboratory action taken per LTL-
1008. TtNUS action taken per
validation protocols, and Section
12.4.

Laboratory
Control Sample

1 per 20 environmental samples
per matrix

See Tables 3-3, 3-5, 3-7,
3-9, 3-11, 3-13, 3-15,
3-17

Laboratory action taken per LTL-
1008. TtNUS action taken per
validation protocotls, and Section
12.4.
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NON-CALIBRATION QC SAMPLE USAGE FREQUENCIES,
ACCEPTANCE LIMITS AND CORRECTIVE ACTIONS
NSWC CRANE, CRANE, INDIANA
PAGE 2 OF 2 '

QC Sample
Type

Collection Frequency

" Acceptance Limits

Corrective Action

Laboratory
Duplicate

1 per 20 environmental samples
analyzed for inorganic target
analytes

See Tables 3-4, 3-16

Laboratory action taken per LTL-
1008. TtNUS action taken per
validation protocols, and Section
12.4.

Laboratory

Method Blank -

1 per 20 environmental samples .

or per preparation batch,
whichever is more frequent

< RL (soil and water)

Laboratory action taken per LTL-
1008. TtNUS action taken per
validation protocols, and Section
12.4.

Matrix Spike** 1 per 20 environmental samples | See Tables 3-2, 3-4, 3-6, Laboratory action taken per LTL-
3-8, 3-10, 3-12, 3-14, 1008. TtNUS action taken per
3-16 validation protocols, and Section
12.4. :
Matrix Spike 1 per 20 environmental samples | See Tables 3-2, 3-6, 3-8, Laboratory action taken per LTL-
Duplicate** analyzed for organic target 3-10, 3-14, 3-16 1008. TtNUS action taken per
analytes validation protocols, and Section
12.4.
Post-digestion Only if out-of-control matrix 100 +20% Laboratory action taken per LTL-

Spike

spike exists (metals only)

1008. TtNUS action taken per
validation protocols, and Section
12.4. -

Surrogate At least one per sample for See Tables 3-2, 3-6, 3-8, Laboratory action taken per LTL-
organic chromatographic 3-10, 3-12, 3-14, 3-16 1008. TtNUS action taken per
analyses (GC, GC/MS, and : validation protocols, and Section
HPLC) . 12.4.

Temperature One blank per sample cooler. 4+2°C Laboratory action taken per LTL-

Blank : 1008. TtNUS action taken per

validation protocols, and Section
12.4.

* Refer to Section 3.1.2 for the strategy for obtaining precision estimates for ground water.

** Matrix spikes and matrix spike duplicates are not analyzed in the field, but additional sample material
must be collected in the field to ensure that the laboratory has enough material for spiking and
duplicate analysis. See Table 4-3 for details regarding extra volume required.
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TABLE 3-2

" QUALITY CONTROL LimMiTs™
MATRIX SPIKE/MATRIX SPIKE DUPLICATE SAMPLES AND SURROGATE SPIKES
EXPLOSIVES ANALYSES
NSWC CRANE, INDIANA

Chemical Solid Matrix Aqueous Matrix
Accuracy | Precision | Accuracy | Precision
_ (%R) (RPD) (%R) (RPD)

EXPLOSIVES BY SW-846 METHOD 8330 AND MODIFIED ARMY METHOD
1,3,5-Trinitrobenzene ' 65-152 50 . 44-142 30
1,3-Dinitrobenzene - » 65-135 50 32-122 30
2,4,6-Trinitrotoluene : 65-138 50 59-114 30
2,4-Dinitrotoluene ' 65-135 50 42-110 30
2,6-Dinitrotoluene 65-139 50 38-106 30
HMX 64-137 50 10-96 30
2-Nitrotoluene 65-139 50 30-99 30
3-Nitrotoluene 50-144 50 28-105 30
4-Nitrotoluene 32-160 50 - 31-100 30
4-Amino-2,6-dinitrotoluene 68-139 . 50 58-117 30
2-Amino-4,6-dinitrotoluene 74-134 50 58-117 30
Tetryl 20-152 ‘50 27-109 30
Nitrobenzene . .| 25-144 50 31-99 30
RDX 65-142 50 47-125 30
Nitroglycerin 30-150% 50%® 30-150% 50%®
Nitrocellulose (Modified Army Method) 30-150 50 30-150 50
1,2-Dinitrobenzene (surrogate) 60-140 NA® 60-140 NA®

1 In-house QC limits provided by Laucks Testing Laboratories, Inc. |
Laucks Testing Laboratories, Inc. will perform the preparative extraction for these analytes in
the same manner as the remaining analytes but will analyze for them using a 210 nm
wavelength (similar to SW-846 Method 8332) rather than a wavelength of 254 nm. Statistical
QC limits will be developed when 20 data points are obtained. The default limits presented
- will be used until that time.
3 Not applicable.

%R = Percent Recovery
RPD = Relative Percent Difference
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Chemical Solid Matrix |- Aqueous Matrix
Accuracy (%R) Accuracy (%R)
EXPLOSIVES BY SW-846 METHOD 8330 AND MODIFIED ARMY METHOD
1,3,5-Trinitrobenzene 65-152 52-125
1,3-Dinitrobenzene 65-135 53-122
2,4 ,6-Trinitrotoluene 65-138 51-134
2,4-Dinitrotoluene 65-135 55-129
2,6-Dinitrotoluene 65-139 49-132
HMX 64-137 29-135
2-Nitrotoluene 65-139 41-140
3-Nitrotoluene 50-144 40-145
4-Nitrotoluene 32-160 39-142
4-Amino-2,6-dinitrotoluene 68-139 60-125
2-Amino-4,6-dinitrotoluene 74-134 61-125
Methyl-2,4,6-Trinitrophenylnitramine 20-152 33-138
Nitrobenzene ' 25-144 40-134
RDX 65-142 44-125
Nitroglycerin 30-150% 30-150%@
Nitrocellulose 30-150 30-150
1 In-house QC limits provided by Laucks Testing Laboratéries, Inc.

2  Laucks Testing Laboratories, Inc will perform the preparative extraction for this analyte in
the same manner as the remaining analytes but will analyze for them using a 210 nm
wavelength (similar to SW-846 Method 8332) rather than a wavelength of 254 nm.
Statistical QC limits will be developed when 20 data points are obtained. The default limits
presented will be used until that time.

%R = Percent Recovery
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TABLE 3-4
QUALITY CONTROL LIMITS™"
MATRIX SPIKE AND LABORATORY DUPLICATE SAMPLES
METALS ANALYSES
NSWC CRANE, INDIANA
Chemical v Solid Matrix Aqueous Matrix
' Accuracy@ | Precision®® | Accuracy® | Precision®
(%R) (RPD) (%R) ~ *(RPD)
APPENDIX IX METALS BY SW-846 METHOD 6020 (UNLESS OTHERWISE NOTED)
Antimony 75-125 . 50 75-125 30 -
Arsenic 75-125 50 75-125 30
Barium . 75-125 50 75-125 30
Beryllium 75-125 50 75-125 30
1 Cadmium 75-125 50 75-125 30
Chromium (total) 75-125 © 50 75-125 30
Cobalt 75-125 50 . 75-125 30
Copper 75-125 50 75-125 30
Lead ) 75-125 50 75-125 30
Mercury (SW-846 Method 7070A) 75-125 50 75-125 - 30
Nickel 75-125 50 75-125 30
Selenium 75-125 50 75-125 30
Silver 75-125 50 75-125 30
Thallium : 75-125 50 75-125 30
Tin : 75-125- 50 75-125 30
Vanadium ' - 75-125 50 75-125 30
Zinc 75-125 50 75-125 30
MISCELLANEOUS METALS BY SW-846 METHOD 6010B
Aluminum - 75-125 50 75-125 30
Calcium 75-125, 50 75-125 30
lron 75-125 50 75-125 30
Magnesium ‘ 75-125 50 75-125 30
Manganese 75-125 50 75-125 30
Potassium 75-125 50 75-125 30 .
Sodium 75-125 50 75-125 30

in-house QC limits provided by Laucks Testing Laboratories, Inc.

These acceptance limits apply to spikes that augment the native sample analyte concentration

by at least 25 percent. ‘ :

3 These acceptance limits apply to original and duplicate sample concentrations >5x RL. If one
or both of the results is <5x RL, the acceptance criterion is +'RL. If one of the results is a non-
detect, the reported %RPD. will be 200%. _

%R = Percent Recovery RPD = Relative Percent Difference

N —
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LABORATORY CONTROL SAMPLES

TABLE 3-5

METALS ANALYSES

NSWC CRANE, INDIANA

NSWC Crane
Draft QAPP
Revision: 1

Date: April 2001

Section: 3.

Page 14 of 28

Chemical Solid Matrix Aqueous Matrix
Accuracy (%R)®@ Accuracy (%R)®

APPENDIX IX METALS BY SW-846 METHOD 6020 (UNLESS OTHERWISE NOTED)
Antimony 75-125 75-125
Arsenic 80-120 80-120
Barium 80-120 . 80-120
Beryllium 80-120 80-120
Cadmium 80-120 80-120
Chromium (total) 80-120 80-120
Cobalt 80-120 80-120
Copper 80-120 80-120
Lead 80-120 80-120
Mercury (SW-846 Method 7470A) 80-120 80-120
Nickel 80-120 80-120
Selenium 80-120 80-120
Silver 75-125 75-125
Thallium 80-120 80-120

Tin 80-120 80-120
Vanadium 80-120 80-120

Zinc : 80-120 80-120
MISCELLANEOUS METALS BY SW-846 METHOD 6010B

Aluminum 80-120 80-120
Calcium 80-120 80-120

Iron 80-120 80-120
Magnesium 80-120 80-120
Manganese 80-120 80-120
Potassium 80-120 80-120
Sodium - 80-120 80-120

—

In-house QC limits provided by Laucks Testing Laboratories, Inc.

As noted in the laboratory SOPs, the laboratory may use a purchased standard

reference material (SRM) in place of a LCS. If an SRM is used, the acceptance limits
provided by the supplier of the SRM may be used unless the SRM limits are wider
than the acceptance limits provided in this table. If the SRM limits are wider, the

laboratory must use the acceptance limits provided in this table.

%R = Percent Recovery

060005/P
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NSWC Crane

Draft QAPP
Revision: 1
' Date: April 2001
TABLE 3-6 Section: 3
Page 15 0f 28
QUALITY CONTROL LIMITS()
MATRIX SPIKE/MATRIX SPIKE DUPLICATE SAMPLES AND SURROGATE SPIKES

VOLATILE ORGANIC COMPOUND ANALYSES

NSWC CRANE, INDIANA

PAGE 1 OF 2
Chemical Solid Matrix Aqueous Matrix
Accuracy | Precision | Accuracy | Precision
(%R) (RPD) (%R) (RPD)
VOLATILE ORGANIC COMPOUNDS BY SW-846 METHOD 8260B

1,1,1-Trichloroethane 65-135 50. 75-125 30

| 1,1,2,2-Tetrachloroethane 64-135 50 74-125 30
1,1,2-Trichloroethane 65-135 50 75-127 30
1,1-Dichloroethane 62-135 50 72-125 30
1,1-Dichloroethene 65-135 50 59-145 30
1,2-Dichloroethane 58-137 50 68-127 30
1,2-Dichloropropane 60-135 50 70-125 30
2-Butanone 60-135 50 '70-125 30
2-Hexanone 60-135 50 70-125 30
4-Methyl-2-pentanone 60-135 50 70-125 30
‘ Acetone 60-135 50 70-125 30
' Benzene 65-135 50 62-142 30
. Bromodichloromethane 65-135 50 75-125 30
S Bromoform 65-135 50 75-125 30

Bromomethane 62-135 50 72-175 30
Carbon disulfide 60-135 50 70-125 30
Carbon tetrachloride 52-135 50 62-125 30
Chlorobenzene 65-135 50 62-135 30
Chloroethane 55-135 50 65-125 30
Chloroform 64-135 50 74-125 30
Chloromethane 65-135 50 75-125 30
cis-1,2-Dichloroethene 65-135 50 75-125 30
trans-1,2-Dichloroethene 65-135 50 75-125 30
cis-1,3-Dichloropropene 64-135 50 74-125 30
trans-1,3-Dichloropropene 56-135 50 66-125 30
Dibromochloromethane 63-135 50 75-125 30

Ethylbenzene 65-135 50 75-125 30

Methylene chloride 65-135 50 75-125 30

Styrene 65-135 50 75-125 30
Tetrachloroethene 61-135 50 71-125 30

Toluene 64-135 50 59-139 30

' Toluene-D8 (surrogate) 65-135 NA - 75-125 NA

, . ’ Trichloroethene 61-135 50 54-141 30

060005/P
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NSWC Crane

Draft QAPP
Revision: 1
Date: April 2001
TABLE 3-6 Section: 3
Page 16 of 28
QUALITY CONTROL LIMITS()
MATRIX SPIKE/MATRIX SPIKE DUPLICATE SAMPLES AND SURROGATE SPIKES .

VOLATILE ORGANIC COMPOUND ANALYSES
NSWC CRANE, INDIANA

PAGE 2 OF 2
Chemical " Solid Matrix Aqueous Matrix
' ‘Accuracy | Precision | Accuracy | Precision
(%R) (RPD) (%R) - (RPD)

Vinyl chloride 36-144 50 46-134 30
Xylenes (Total) 65-135 50 75-125 30
1,2-Dichloroethane-D4 (surrogate) 52-149 NA 62-139 NA
4-Bromofluorobenzene (surrogate) 65-135 NA 75-125 NA
ADDITIONAL VOLATILE ORGANIC COMPOUNDS BY SW-846 METHOD 8015B
1,4-Dioxane 30-140% 50 30-140° 50
Acetonitrile 30-140% 50 57-126 20
Isobutyl alcohol 30-140? 50 63-130 18
Propionitrile 30-140%® 50 73-124 15
4-Bromofluorobenzene (surrogate) 70-130 NA 70-130 NA

—_

_In-house QC limits provided by Laucks Testing Laboratories, Inc.
2 Statistical QC limits will be developed when 20 data points are obtained. The default limits
presented will be used until that time.

%R = Percent Recovery .

RPD = Relative Percent Difference
NA = Not Applicable
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LABORATORY CONTROL SAMPLES

TABLE

3-7

QUALITY CONTROL LimITs!"

NSWC Crane
Draft QAPP
Revision: 1

Date: April 2001
Section: 3
Page 17 of 28

VOLATILE ORGANIC COMPOUND ANALYSES
NSWC CRANE, INDIANA

Chemical Solid Matrix - Aqueous Matrix
Accuracy (%R) Accuracy (%R)

VOLATILE ORGANIC COMPOUNDS BY SW-846 METHOD 8260B
1,1-Dichloroethene 30-160 70-130
Benzene ' 63-141 70-130
Chlorobenzene 61-143 70-130
Trichloroethene 65-146 70-130
Toluene 62-148 70-130

ADDITIONAL VOLATILE ORGANIC COMP

OUNDS BY SW-846 METHOD 8015B

Acetonitrile 30-140@ 65-133
Isobutyl alcohol 30-140% 68-131
Propionitrile 30-140%@ 77-121

1

2.

In-house QC limits provided by Laucks Testing Laborétories, Inc.

presented will be used until that time.

3-17

Statistical QC limits will be developed when 20 data points are obtained. The default limits
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NSWC Crane

Draft QAPP
Revision: 1
. Date: April 2001
TABLE 3-8 : Section: 3
Page 18 of 28
QUALITY CONTROL LIMITS™" ‘
MATRIX SPIKE/MATRIX SPIKE DUPLICATE SAMPLES AND SURROGATE SPIKES

SEMIVOLATILE ORGANIC COMPOUND ANALYSES
NSWC CRANE, INDIANA

PAGE 1 0OF 3
Chemical Solid Matrix . Aqueous Matrix
Accuracy Precision Accuracy | Precision
(%R) (RPD) - (%R) (RPD)

SEMIVOLATILE ORGANIC COMPOUNDS BY SW-846 METHOD 8270C
1,2,4-Trichlorobenzene 40-121 50 43-103 30
1,2-Dichiorobenzene 32-135 50 42-155 30
1,3-Dichlorobenzene : 26-135 50 36-125 30
1,4-Dichlorobenzene 25-135 50 33-96 30
2-Chloronaphthalene 50-135 50 60-125 30
2-Chiorophenol 40-106 50, 41-115 30
2-Methylphenol 25-135 50 25-125 30
2-Nitroaniline 40-135 50 50-125 30
2-Nitrophenol 34-135 50 44-125 30
2,4-Dichlorophenol 36-135 50 46-125 30
2,4-Dimethylphenol 35-149 50 45-139 30
2 4-Dinitrophenol 25-161 50 30-151 30 ’
2,4,5-Trichlorophenol 25-175 50 25-175 30
2,4,6-Trichlorophenol ’ 29-138 50 39-128 30
3-Nitroaniline 41-135 50 51-125 30
3,3-Dichiorobenzidine 25-175 50 29-175 30
4-Bromophenyl phenyl ether 43-137 50 - 53-127 30
4-Chloroaniline : v 35-146 50 45-136 30
4-Chloro-3-methylphenol 55-120 50 49-121 - 30
4-Chilorophenyl phenyl ether 41-142 50 51-132 30
4-Methylphenol - 25-135 50 33-125 30
4-Nitroaniline ~ 30-153 50 40-143 30
4-Nitrophenol _ 23-143 50 38-134 30
4,6-Dinitro-2-methyiphenol 25-144 50 26-134 30
Bis(2-chloroethoxy)methane - 39-135 © 50 " 49-125 30
Bis(2-chloroethyl)ether 34-135 50 44:125 30
Bis(2-chloroisopropyl)ether 26-175 ‘ 50 36-166 30
Bis(2-ethylhexyl)phthalate 25-139 50 33-129 30
Butyl benzyl phthalate 25-135 50 26-125 30
Di-n-butyl phthalate 25-136 50 34-126 30
Di-n-octyl phthalate 28-137 50 38-127 30
Dibenzofuran ' 42-135 50 52-125 30 .

060005/P . 3-18 ‘ CTO 0126




e e
Wi
[RER

TABLE 3-8

QUALITY CONTROL LMITS"

MATRIX SPIKE/MATRIX SPIKE DUPLICATE SAMPLES AND SURROGATE SPIKES
SEMIVOLATILE ORGANIC COMPOUND ANALYSES

- NSWC CRANE, INDIANA -

NSWC Crane
Draft QAPP
Revision: 1

Date: April 2001
Section: 3
Page 19 of 28

PAGE 2 OF 3
Chemical Solid Matrix Aqueous Matrix
Accuracy Precision Accuracy | Precision
(%R) (RPD) (%R) - (RPD)

Diethyl phthalate 27-135 50 37-125 -30
Dimethyl phthalate 25-175 ~ 50 25-175 30
Hexachlorobenzene 36-143 ' 50 46-133- 30
Hexachlorobutadiene 25-135 50 25-125 30
Hexachlorocyclopentadiene 31-135 50 41-125 30
Hexachloroethane 25-163 50 25-153 30
isophorone 25-175 50 26-175 30
n-Nitrosodi-n-propylamine 48-118 50 53-128 30
n-Nitrosodiphenylamine 25-135 50 27-125 30
Pentachlorophenol 20-159 50 60-131 30
Phenol 41-109 50 33-112 30
2,4,6-Tribromophenol (surrogate) 19-122 NA 10-123 NA
2-Fluorobiphenyl (surrogate) 32-99 NA 45-88 NA
2-Fluorophenol (surrogate) 25-108 NA 21-100 NA
Nitrobenzene-D5 (surrogate) 24-102 - NA 35-105 NA
Phenol-D5 (surrogate) 24-112 NA 10-94 NA
Terphenyl-D14 (surrogate) 31-109 NA 33-129 NA

POLYNUCLEAR AROMATIC HYDROCARBONS BY SW-846 METHOD 8270C WITH SIM

060005/P

2-Methylnaphthalene 20-160? 50 20-160% 30
Acenaphthylene 20-160? 50 20-160? 30
Acenaphthene 20-160% | 50 20-160% 30
Anthracene 20-160? 50 20-160? 30
Benzo(a)anthracene 20-160%? 50 20-160% 30
Benzo(a)pyrene 20-160? 50 20-160%® 30
| Benzo(b)fluoranthene 20-160% 50 20-160? 30
Benzo(k)fluoranthene 20-160% 50 20-160® 30
Benzo(g,h,i)perylene 20-160% 50 20-160% 30
Chrysene 20-160% 50 20-160% 30
Dibenzo(a,h)anthracene 20-160%® 50 20-160% 30
Fluoranthene 20-160% 50 20-160% 30
Fluorene 20-160% 50 20-160%® 30
Indeno(1,2,3-c,d)pyrene 20-160% 50 20-160% 30
Naphthalene ‘ 20-160%@ 50 20-160%® 30
3-19 CTO 0126



TABLE 3-8

QUALITY CONTROL LIMITS™

MATRIX SPIKE/MATRIX SPIKE DUPLICATE SAMPLES AND SURROGATE SPIKES
SEMIVOLATILE ORGANIC COMPOUND ANALYSES

NSWC CRANE, INDIANA

NSWC Crane
Draft QAPP
Revision: 1

Date: April 2001

Section: 3 -

Page 20 of 28

PAGE 3 OF 3
Solid Matrix Aqueous Matrix
Accuracy Precision Accuracy | Precision

(%R) (RPD) (%R) (RPD)
Phenanthrene 20-160® 50 20-160® 30
Pyrene 20-160% 50 20-160% 30

POLYNUCLEAR AROMATIC HYDROCARBONS BY SW-846 METHOD 8270C WITH SIM
1-Fluoronaphthalene (surrogate) 20-160% NA® 20-160% NA
Fluorene-D10 (surrogate) 20-160® NA® 20-160? NA
| Pyrene-D10 (surrogate) 20-160% NA® 20-160% NA

1 In-house QC limits provided by Laucks Testing Laboratories, Inc.

2  Statistical QC limits will be developed when 20 data points are obtained. The default limits
presented will be used until that time. A

%R =

Percent Recovery

RPD = Relative Percent Difference

NA =

060005/P

Not Applicable
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TABLE 3-9

QUALITY CONTROL

LimiTs®

'LABORATORY CONTROL SAMPLES
SEMIVOLATILE ORGANIC COMPOUND ANALYSES |
NSWC CRANE, INDIANA

NSWC Crane
Draft QAPP
Revision: 1

Date: April 2001
Section: 3
Page 21 of 28

Chemical Solid Matrix Aqueous Matrix
Accuracy (%R) Accuracy (%R)
SEMIVOLATILE ORGANIC COMPOUNDS BY SW-846 METHOD 8270C
1,2,4-Trichlorobenzene 40-121 44-110
1,4-Dichlorobenzene © 34-107 20-108
2-Chlorophenol 40-106 " 31-126
4-Chloro-3-methylphenol 55-120 56-115
4-Nitrophenol 23-143 10-110
n-Nitrosodi-n-propylamine 48-118 50-127
Pentachlorophenol 20-159 30-123
Phenol 41-109 10-112

POLYNUCLEAR AROMATIC HYDROCARBONS B

Y SW-846 METHOD 8270C WITH SIM

2-Methylnaphthalene 20-160% 20-160%®
Acenaphthylene 20-160% 20-160%
Acenaphthene 20-160? 20-160%@
Anthracene 20-160%® 20-160%
Benzo(a)anthracene 20-160® 20-160%
Benzo(a)pyrene 20-160? 20-160%
Benzo(b)fluoranthene 20-160% 20-160%®
Benzo(k)fluoranthene 20-160% 20-160%
Benzo(g,h,i)perylene 20-160% 20-160%®
Chrysene 20-160% 20-160%
Dibenzo(a,h)anthracene 20-160% 20-160%
Fluoranthene 20-160% 20-160%
Fluorene 20-160% 20-160%
Indend(1,2,3-c,d)pyrene 20-160% 20-160%
Naphthalene 20-160% 20-160%
Phenanthrene 20-160%? 20-160%
Pyrene 20-160? 20-160%®

1 In-house QC limits provided by Laucks Testing

Laboratories, Inc.

2 Statistical QC limits will be developed when 20 data points are obtained. The default limits

presented will be used until that time.

%R = Percent Recovery

060005/P 3-21
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NSWC Crane
Draft QAPP
Revision: 1

Date: April 2001
Section: 3

Page 22 of 28 .
TABLE 3-10

: QUALITY CONTROL LIMITS"
MATRIX SPIKE/MATRIX SPIKE DUPLICATE SAMPLES AND SURROGATE SPIKES
ORGANOCHLORINE PESTICIDE AND PCB ANALYSES
NSWC CRANE, INDIANA

Chemical Solid Matrix - Aqueous Matrix
Accuracy Precision Accuracy Precision
(%R) (RPD) (%R) (RPD)
ORGANOCHLORINE PESTICIDES AND PCBs BY SW-846 METHOD 8081A/8082 -
a-BHC : 65-135 50 75-125 30
B-BHC ) 41-133 50 . 51-125 30
8-BHC 65-136 50 75-126 30
¥-BHC (Lindane) 20-128 50 33-141 36
o-Chlordane 35-135 50 41-125 30
y-Chiordane 35-135° 50 41-125 30
4,4-DDD 38-146 50 48-136 30
4,4'-DDE 35-149 50 | 45-139 30
4,4-DDT 25-153 50 35-143 28
Aldrin 20-138 50 24-128 27
Dieldrin 32-142 - 50 40-135 23 , ‘
Endosulfan | 39-153 50 49-143 30
Endosulfan 65-169 50 75-159 30
Endosulfan sutfate 36-151 50 46-141 30
Endrin 1 33-144 ' 50 44-140 34
Endrin aldehyde 65-160 - 50 75-150 30
Heptachlor 20-131 50 30-123 29
Heptachlor epoxide 43-144 50 53-134 30
Methoxychlor 63-152 50 73-142 30
Aroclor-1260 31-136 50 40-126 30
Toxaphene
Decachlorobiphenyl (surrogate) 20-160 NA - 30-160 NA
Tetrachloro-m-xylene (surrogate) 20-150 NA 25-139 NA
1 In-house QC limits provided by Laucks Testing Laboratories, Inc.

%R = Percent Recovery
RPD = Relative Percent Difference
NA = Not Applicable
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NSWC Crane

Draft QAPP
Revision: 1
Date: April 2001
Section: 3
Page 23 of 28
TABLE 3-11
QUALITY CONTROL LIMITS™"
LABORATORY CONTROL SAMPLES _
ORGANOCHLORINE PESTICIDE AND PCB ANALYSES
NSWC CRANE, INDIANA
Chemical ~ Solid Matrix Aqueous Matrix
» _ Accuracy (%R) Accuracy (%R)
ORGANOCHLORINE PESTICIDES AND PCBs BY SW-846 METHOD 8081A/8082
v-BHC (Lindane) 20-128 20-159
Aldrin ‘ . 20-138 34-127
Heptachlor 20-131 29-122
Aroclor-1260 20-160 39-149
1 In-house QC limits provided by Laucks Testing Laboratories, Inc.
%R = Percent Recovery
TABLE 3-12

QUALITY CONTROL LIMITS"
_ MATRIX SPIKE/MATRIX SPIKE DUPLICATE SAMPLES AND SURROGATE SPIKES
HERBICIDE ANALYSES
NSWC CRANE, INDIANA

Chemical Solid Matrix Aqueous Matrix
‘ ‘ Accuracy | Precision | Accuracy | Precision
(%R) (RPD) (%R) (RPD)

HERBICIDES BY SW-846 METHOD 8151A
2,4-D 20-160 50 41-140 30
2,4,5-T ’ 20-160 50 32-140- 30
2,4,5-TP (Silvex) 20-160 50 45-140 30
Dinoseb 20-160 50 7-140 - 30
2,6-Dichlorobenzoic acid (surrogate) 20-160 NA 45-140 NA
2,4-Dichlorophenylaceticacid (surrogate) | = 20-160 NA 50-140 NA
1 In-house QC limits provided by Laucks Testing Laboratories, Inc.

%R = Percent Recovery
RPD = Relative Percent Difference
NA = Not Applicable
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TABLE 3-13

. QUALITY CONTROL LIMITS™"
LABORATORY CONTROL SAMPLES
HERBICIDE ANALYSES
NSWC CRANE, INDIANA

NSWC Crane
Draft QAPP
Revision: 1

Date: April 2001
Section: 3
Page 24 of 28

Chemical

Solid Matrix
Accuracy (%R)

Aqueous Matrix
Accuracy (%R)

HERBICIbES BY SW-846 METHOD 8151A

24D

20-160

38-140

2,4,5-TP (Silvex)

20-160

45-140

1 In-house QC limits provided by Laucks Testing Laboratories, inc.

%R = Percent Recovery

060005/P
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TABLE 3-14

QUALITY CONTROL LIMITS!"

POLYCHLORINATED DIBENZODIOXIN/FURAN ANALYSES
NSWC CRANE, INDIANA

Chemical Solid Matrix
Accuracy | Precision
) (%R) (RPD)

2,3,7,8-TCDD 70 - 130 50
1,2,3,7,8-PeCDD 70 - 130 50
1,2,3,6,7,8-HxCDD 70-130 50
1,2,3,4,7,8-HxCDD 70 -130 50
1,2,3,7,8,9-HxCDD 70-130 50
1,2,3,4,7,8,9-HpCDD 70 -130 50
OCDD 70 - 130 50
2,3,7,8-TCDF 70-130 50
1,2,3,7,8-PeCDF 70-130 50
2,3,4,7,8-PeCDF 70-130 50
1,2,3,6,7,8-HxCDF 70 - 130 50
1,2,3,7,8,9-HxCDF 70-130 50
1,2,3,4,7,8-HxCDF 70-130 50
1,2,3,4,6,7,8-HpCDF 70-130 50
OCDF 70 - 130 50
Total TCDD 70 - 130 50
‘Total PeCDD 70-130 50
Total HxCDD 70 - 130 50
Total HpCDD 70-130 50
Total TCDF 70-130 50
Total PeCDF '70-130 50
Total HXCDF 70-130 50

-{ Total HpCDF 70 - 130 50
Total OCDD 70-130 50
Total OCDF 70 - 130 50

1 In-house QC limits provided by Triangle Laboratories, Inc.

%R = Percent Recovery

RPD = Relative Percent Difference
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MATRIX SPIKE/MATRIX SPIKE DUPLICATE SAMPLES AND SURROGATE SPIKES
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TABLE 3-15

QUALITY CONTROL LIMITS"
LABORATORY CONTROL SAMPLES
POLYCHLORINATED DIBENZODIOXIN/FURAN ANALYSES
NSWC CRANE, INDIANA

Chemical Solid Matrix
Accuracy (%R)

2,3,7,8-TCDD 70 -130
1,2,3,7,8-PeCDD 70 - 130
1,2,3,6,7,8-HxCDD 70 - 130
1,2,3,4,7,8-HxCDD ‘ 70-130
1,2,3,7,8,9-HxCDD 70-130
1,2,3,4,7,8,9-HpCDD 70-130
OCDD 70-130
2,3,7,8-TCDF 70-130 |~
1,2,3,7,8-PeCDF : 70-130
2,3,4,7,8-PeCDF 70-130
1,2,3,6,7,8-HxCDF 70-130
1,2;3,7,8,9-HxCDF - 70-130
.1,2,3,4,7,8-HxCDF 70-130
1,2,3,4,6,7,8-HpCDF 70-130
OCDF 70-130
Total TCDD ' 70 -130
Total PeCDD ' 70-130
Total HxCDD 70-130
Total HpCDD © 70-130
Total TCDF 70-130
Total PeCDF 70-130
Total HXxCDF 70 - 130
Total HpCDF 70 -130
Total OCDD 70-130
Total OCDF ' ' 70-130

1 In-house QC limits provided by Triangle Laboratories, Inc.
%R = Percent Recovery
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TABLE 3-16

QUALITY CONTROL LIMITS

MATRIX SPIKE AND LABORATORY DUPLICATE SAMPLES
MISCELLANEOUS PARAMETERS
NSWC CRANE, INDIANA

NSWC Crane
Draft QAPP
Revision: 1

Date: April 2001
Section: 3
Page 27 of 28

Chemical Solid Matrix Aqueous Matrix
Accuracy Precision Accuracy Precision
. (%R) (RPD)®@ (%R) (RPD)@
MISCELLANEOUS PARAMETERS '
Total Organic Carbon (EPA 415.1)(") 50-150 30 70-119 11
pH (SW-846 Method 9045C)(") NA 10 ANR ANR
Bromide (SW-846 method 9056)(") ANR ANR
Nitrate (SW-846 method 9056)(")
Nitrite (Sw-846 Method 9056)("
Perchlorate!d ANR ANR 75-125 20
1 In-house QC limits provided by Laucks Testing Laboratories, Inc.
2 These acceptance limits apply to original and duplicate sample concentrations >5x RL. If one or

@ -

%R = Percent Recovery

RPD = Relative Percent Difference

NA = Not Applicable
ANR = Analyte Not Required

060005/P
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both of the results is <5x RL, the acceptance criterion is + 5x RL. - If one of the results is a non-
detect, the reported percent RPD will be 200%.
In-house QC limits provided by APC Laboratory, Inc.
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TABLE 3-17

QUALITY CONTROL LIiMITS®"
LABORATORY CONTROL SAMPLES
MISCELLANEOUS PARAMETERS

" - NSWC CRANE, INDIANA

NSWC Crane
Draft QAPP
Revision: 1

Date: April 2001
Section: 3
Page 28 of 28

Chemical Solid Matrix Aqueous Matrix
Accuracy (%R)@ | Accuracy (%R)@
MISCELLANEOUS PARAMETERS
Total Organic Carbon (EPA 415.1){() 50-150 80-120
pH (SW-846 Method 9045C)(") NA ANR
Bromide (SW-846 method 9056)(" ANR
Nitrate (SW-846 method 9056)(")
Nitrite (SW-846 Method 9056)(")
Perchlorate(® ’ ANR®) 80 - 120

1 In-house QC limits provided by Laucks Testing Laboratories, Inc.
2 As noted in the laboratory SOPs, the laboratory may use a purchased standard reference
material (SRM) in place of a LCS. If a SRM is used, the acceptance limits provided by the

supplier of the SRM may be used unless the SRM limits are wider than the acceptance limits . -

provided in this table. If the SRM limits are wider, the laboratory must use the acceptance limits

provided as this table.

3 In-house QC Limits provided by APC Laboratories, Inc.

%R = Percent Recovery
NA = Not Applicable
ANR = Analyte Not Required

060005/P
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4.0 SAMPLING AND ANALYSIS PLAN

4.1 GENERAL APPROACH

The ABG Study Area as defined in this project consists of 2 AOCs: the Little Sulphur Creek and the Jeep
Trail. The ABG Treatment Area also lies within the confines of the ABG Study Area, but is not considered
an AOC since remediation of contaminated soils and ground water are already planned for the area.
However, continued evaluation is being performed during this investigation to address the potential

impact of surface soil runoff from the ABG Treatment Area into Little Sulphur Creek.

Sampling and analyses will be performed in one round during this field investigation for all media except
surface water, which will be sampled in two rounds to address both low flow (base flow) and high flow -
(during / immediately aftér rainfall) conditions. The data will be used to determine the nature and extent
of contamination in the sampléd media, and will be further used to estimate the level of human health and
ecological risks a'ssociated’with the study area. Additional QAPPs or sampling rounds may be required in
another stage of investigation after the sampling results are evaluated, in the event that the project
objectives are not met. Should additional sampling rounds be required, concurrence from regulators for
sampling locations, parameters, etc.,, will be obtained via meetings, conference calls, and
correspondence, and will be documented for the administrative record. Additional modifications to the
final QAPP will not be required. The staged sampling should assure decision makers of progress toward
attaining project objectives, and should afford the earliest opportunity for declaring attainment of those
objectives..Additional sampling stages that may be required beyond' this initial stage are expected to
involve limited sampling and analyses by taking advantage of knowledge gained during the previous

sampling rounds.

The sampling to be performed as part of this field effort will include surface soil, subsurface soil, ground
water, surface water, and sediment with a wide variety of analyses. The types of analyses to be
performed on these samples is wide-ranging and commensurate with what is known and suspected about
the types or quantities of chemicals that were present or may have been present at the study area.

Analytes to be evaluated in each environmental medium are listed in Tables 1-8 and 1-9.
This chapter describes sampling locations and rationales for the sampling activities, and the equipment

and procedures to be used for collecting, handling, preserving, and shipping the samples to the analytical

taboratories. The text references SOPs (located in Appendix H) and the HASP, when applicable.
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~ Prior to sampling, the TOM wil| ensure that all field personnel read and understand the QAPP and HASP,
the FOL will ensure that all required field eqUipment for non-health-and-safety operations is available and
operational, and the SSO will ensure that all health-and-safety-related equipment is available and

operational.

4.2 SAMPLE IDENTIFICATION SYSTEM

All samples will be properly labeled with an adhesive-backed sample label affixed to, and a tag tied to,
each sample container in accordance with SOP CTO126-01. The sample labels and tags will include the
following information: proj‘ect name, project location, sample trackingj number, sampling date, sampling
time, type of analysis required, matrix type, preservative, initials of sampler, and the name of the

analytical laboratory to which the sample will be submitted.

Each sample collected will be assigned a unigue sample tracking number. The sample tracking number
for soil and sediment samples is é four-segment, alphanumeric code beginning with the site identification
(03 represents the SWMU number), and followed by codes for the sample type, sample location, and
sample depth. The sample tracking number for the other media is a five-segment, alphanumeric code
identifying the site ID, sample type, sample location, sampling round, and filtering indicator. These
numbering schemes are descr.ibed in SOP CTO126-02. Any other pertinent information regarding

sample identification will be recorded in the field logbooks and sample Ibg sheets.

The sampling time recorded on the chain-of-custody form and labels for duplicate samples will be 0000
so that the duplicate samples are "blind” to the laboratory. Notes detailing the sample number, time, date,
and type will be recorded on the sample log sheets and will document the location of the duplicate sample

(sample log sheets are not brovided to the laboratory).

Matrix spike and matrix spike duplicate (MS/MSD) samples wili be designated on the field documentation
forms and chain-of-custody form (see SOP CTO126-03).

4.3 UNEXPLODED ORDNANCE (UXO) CLEARANCE

The Jeep Trail was used for the demilitarization of large bombs and small ordnance items following the
removal of the bulk explosives. Therefore, the potential for encountering buried UXO is low. However,
borings located in and around the Burn Pit must first be cleared for the presence of UXO in accordance

with the HASP. If during UXO clearance activities, potential ordnance is encountered, activities will stop
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and the Crane Point of Contact will be notified. UXO clearance may be further conducted by Crane

personnel, depending on materials found.

All measurements made with the field instruments (listed in Table 4-1) and visual observations
concerning the subsurface materials encountered will be recorded on boring log sheets. Any encounters
with metallic objeéts or discolored soil materials, and any above-background measurements of VOCs
shall be immediately reported to the .FOL and the SSO, and appropriate actions shall be taken as
specified in the HASP. '

4.4 SAMPLING LOCATIONS, ANALYSES, AND RATIONALES

This section presents sampling_ locations, QA samples to be collected, analyses to be pe‘rformed, and
rationale for the sampling and analytical program. Details regarding the equipment and procedures for
collecting, preserving, paékaging, and shipping the samples are included in Section 4.7. Sampling

locations are shown on Figures 4-1, 4-2 and 4-3.

441 Surface and Subsurface Soils’

Surface and subsurface soil samples will be collected in and around the Burn Pit and the Burn Area at the
Jeep Trail Site. It is believed that all of the explosives-containing materials and residue have been
removed from both the Burn Pit and Burn Area; however, this belief requires confirmation. As discussed
previously, burning of materials occurred in a 10- to 12-foot-deep trench at the Burn Pit and on the ground
surface at the Burn Area. The following surface and subsurface soil sampling activities are intended to
determine whether any significant quantities of waste materials remain at the Jeep Trail, and if present,
the extent of contamination in the surrounding soils and the possible health-risk impacts (both to humans

and ecological receptors) to the surrounding environment.

A total of 33 soil borings will be drilled as part of the Jéep Trail investigation. Twenty-six (26) soil borings
will be located within the area encompassed by the Burn- Pit and Burn Area (SB01-SB26). Two soil
borings (SB27 and SB28) will be drilled in a topographically-depressed area (resembling a man-made
pond) located approximately 200 feet southeast of the Burn Pit, and five reference soil borings (SB29-
SB33) will be drilled in areas expected to have been unaffected by site related activities as explained

below.
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A presumed extent of surface soil contamination above target action levels has been identified for both
the Burn Pit and Burn Area. The soil sampling program extends in all directions within and beyond the

perimeter of this presumed extent to provide an accurate representation of expected contamination.

The Jeep Trail unit consists of two subunits, the Burn Area and the Burn Pit. Both subunits are roughly
100 feet by 30 feet in dimension, and are separated by approximately 30 to 40 feet. Soil borings SBO1
through SB16 are intended to address the Burn Area; soil borings SB17 and SB18 will address the area
between the Burn Area and Burn Pit; and soil borings SB19 through SB26 will address the Burn Pit. The
locations of these samples were selected in a judgmental sample design to determine the nature and
extent (the boundaries of soil contamination are presumed to be within these locations) of contamination
associated with the Burn Area and Burn Pit units with a minimum number of borings. The boring density
is roughly the same for both units (oné boring per 1,940 square feet for the Burn Area and one boring pef
1,600 square feet for the Burn Pit). If it is determined that contamination above action levels is found at
extreme locations, additional samples may be taken during subsequent rounds to delineate the

boundaries of contamination.

The Burn Area consists of a flat area and an adjacent Hillside on the opposite side of the Jeep Trail.
Open burning did not take place at the hililside. However, this section could have been impacted by
airborne deposition of particulates from open burning of the Burn Area because the bomb casings were
oriented towelird the hillside during treatment. Soil borings in the flat area (SB02, SBO4-SB1 1, and SB13-
16) will be sampled from three depth intervals. Soil borings on the hillside (SB01, SB03, and SB12) will
be sampled at the surface only, since it is likely that the directed flashing of bomb casings toward the
hillside at the Burn Area could have deposit materials only at theAsun‘ace of the hill. The 16 borings
located within the Burn Area and the two borings located between the Burn Area and Burn Pit cover an
area of roughly 35,000 square feet (approximated by a circle of radius 106 feet). Sampling locations are
up to 70 feet from the Burn Area in all directions, except the hillside where locations are up to 140 feet

away due to the nature of discharge of materials caused by the flashing of munitions.

Sampling at the Burn Pit is designed to characterize the fill materiai used to backfill the pit in 1983 to
establish whether it is clean and to determine whether there is residual contaminatién in the pit under the
fill. The range of travel of ejected materials from the Burn Pit is believed to have been more limited than
the dispersal range of the Burn Area. Open burning at thé Burn Pit was conducted by burning materials
in a wood pile. Therefore, the potential for airborne depbsition of particulates would be the same as for a
wood fire. In this case most airborne deposition of particulate would be expected to occur in the
immediate vicinity of the Burn Pif. There will be 2 soil borings (.SB19 and 'SB24) located in the Burn Pit,
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and an additional eight borings (SB17, SB18, SB20-SB23, SB25, and SB26) surrounding the Burn Pit
(including the two borings between the Burn pit and Burn Area). Each boring will be evaluated over three
depth intervals, including one sample at 0 to 2 feet and a second at a depth representative of the bulk of
the fill and surrounding materials. A third interval will be selected where the bottom of the pit is suspected
to have been. These ten borings encompassing the Burn Pit are located within an area of approximately
16,000 square feet (roughly 148 feet by 108 feet). Sampling locations are all within 40 feet of the Burn
Pit.

The two soil borings (SB27 and SB28) drilled in the topographically depressed area located
approximately 200 feet southeast of the Burn Pit will be sampled at three depth intervals. Data from
these borings will be used to address surface runoff of contaminants from the Burn Pit Area and
redeposition in the ponded area. The five reference soil borings (SB29-SB33) will have one surface soil
sample collected from each boring. Data from the 'réference soil borings will be used to establish

baseline soil concentrations that are representative of non-site related chemical concentrations.

Each soil sample collected will represent a 2-foot interval, and will be-taken at depths dependent upon the
presumed waste treatment practice. The Burn Area practice consisted of burning waste on the ground )
surface. The waste is believéd to have been removed, and a layer (probably less than one foot) of gravel
and reworked natural materials may have been deposited on the area after operations ceased, and as
part of ongoing maintenance of the Jeep Trail access road. Therefore, samples should be collected of the
Burn Area at depths of 0 to 2, 2to 6, and 6 to 10 feet bgs to evaluate the cover, waste, and underlying
materials; respectively. At the Burn Pit, waste is reported to have been burned in a pit 10 to 12 feet bgs,
and the waste has since been removed and the pit backfilled. Samples of the Burn Pit should be collected
at0to 2, 2 to 12, and 12 to 15 feet bgs, to reflect the expected depth of the three profiles anticipated.
Samples of the depressed area will be collected at 0 to 2, 2 to 6, and 6 to 10 feet bgs; and the reference
samples will be collected at 0-2 feet bgs. However, the sampling intervals can be modified in the field
based upon encountering waste or obvious contamination during drilling. Soil samples will be collected
even if the boring advances into a saturated zone. Sampling will not be conducted beyond a depth of 10
and 15 feet bgs in any case at either the Burn Area or Burn Pit, réspectively. If bedrock is shallower than

the bottomn of a depth interval, sampling will stop at the bedrock surface.

The analyses to be performed on each soil sample are listed in Table 4-2. The rationale for parameter

selection is discussed in Section 1.4 and detailed on Table 1-8.
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All soil samples will be analyzed for explosives, nitrocellulose, nitrate and nitrite. All of the soil samples
except those along the hillside from borings SB01, SB03, and SB12 will also be analyzed for SVOCs.
[SVOCs are not anticipated to be present along the hillside because the utility pole (potentially cresote-

treated) used for securing burned materials was not located in this area.]

Five surféce soil samples from borings located along the Burn Pit perimeter (8817, SB20, SB23, SB25,
and SB26) will also be analyzed for dioxins/furans to address the potential for these constituents to be
present in undisturbed surface soils outside of the backfilled area. In addition, two subsurface soil
samples located in the Burn Pit from borings SB19 and SB24 will also be analyzed for dioxins/furans, with
the intention of targeting obvious waste material. If no waste material is found, then the deepest soil
sample in the boring will be analyzed for dioxins/furans to represent contaminants that might have

remained behind after closure.

All of the Burn Pit soil samples (from borings SB17-SB26) will also be analyzed for VOCs and
perchlorate, due to the pdtential for these constituents to be present in the Burn Pit. The top 6 inches of
-surface soil will not be sampled- when collecting samples for VOC analysis, because of the potential for
VOCs having vaporized out of the soll. » : .

Soil samples collected from the two soil borings located in the depressed area (SB27 and SB28) will be
- analyzed for VOCs, SVOCs, explosivés, nitrocellulose, metals, nitrate, nitrite, and perchlorate to provide

general information.

Five surface soil samples will be collected from borings SB29 — SB33 in areas unaffected by site related
activities to provide reference concentration information. These samples will be analyzed for SVOCs,

herbicides, pesticides, dioxins/furans, explosives, nitrocellulose, metals, nitrate and nitrite.

The soil background concentrations for organic contaminants a;re assumed- to be zero for purposes .of
COPC selection. The background concentrations for metals in soils at NSWC Crane have been
investigated and reported in the document, “Basewide Background Soil Investigation, Naval Surface
Warfare Center Crane, Crane, Indiana” (TtNUS, 2000). The background soil metals concentrations will
be compared to metal concentrations detécted at the Jeep Trail to determine whether any above-
background concentrations are present. Background soil sample results reflective of a depositional
environment and soil type that is similar to the Jeep Trail samples will serve as a basis for the

comparative evaluation.
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The total number of soil samples to be analyzed for each analyte group is listed in Table 4-3., These
numbers of analyses should be sufficient to' determine whether any of the analytes are present in the
Jeep Trail, at what depths the coniaminants are most iikely to occuf, and the concentrations that might be
present. Additional soil sampling and analysis may be necessary at a later date in order to better

characterize the concentration distributions and the extent of contamination for each COC.

QA/QC samples will be collected at frequencies listed in Table 4-3. Duplicate samples and rinsate blanks
will be collected at a rate of one for every 10 regular soil samples and analyzed for thé same analytes as
the 'corresponding soil samples. MS/MSD samples will be ‘collected and analyzed in the fixed laboratory
at a rate of one per every 20 soil samples. A trip blank will be placed in every cooler containing samples
destined for VOC analyses. It is estimated that ten coolers will contain samples for VOC analyses. The

total number of soil analyses for each analyte group is tabulated in Table 4-3.

Surface and subsurface soil sampling will be performed using direct push technology (DPT) soil sampling
or hollow stem auger drilling with split spoon sampling. Split spoon sampling will be used only if DPT soil
sampling does not give good recovery. All soil sampleé for VOC analyses will be collected immediately
after the split spoon or DPT sampler is opened using an Encore™ sampler. Details regarding soil

sampling equipment and procedures are included in Section 4.5.2 and SOP CTO126-04.

4.4.2 Ground Water

Continued-investigation of the ground water at the Jeep Trail Site is planned for this field effort. A total of
17 monitoring wells have been installed at the Jeep Trail in 1981, 1982, and 1983. The wells have been
periodically sampled since installation, including a comprehensive sampling round performed in
September 1994. That data is included in Appendix B and are summarized in Tables 1-6 and 1-7.
Construction details for all monitoring wells are summarized in Table 4-4. Some of these wells have not
been sampled for several years; therefore, an attempt. will be made to locate, repair (if necessary),
redevelop, and-sample eaéh of these wells during the well-sampling program. At least one well, 19, was

not found in 1994 and is presumed to be destroyed‘.
The existing monitoring wells have been installed into the shallow hydrogeologic zone beneath the site,

which exists in either the unconsolidated material or the bedrock, depending on location. The shallow

ground water beneath the site acts as an unconfined (water table) aquifer across the valley.
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‘The objective of the ground water investigation at the Jeep Trail Site is to define the magnitude and
downgradient extent of shallow ground water contamination migrating from the site, as well the vertical
extent of ground water contamination. In order to meet this objective, all existing wells at the site will be
resampled. In addition, the installation of nine shallow and four deep monitoring wells, as detailed in the
remainder of this section may be necessary in future sampling rounds, depending on the results of this
sampling of the existing Wells. Data from the initial sampling round will be used to determine whether
installation of some or all of these wells will be required. U.S. EPA Region 5 will be consulted for
~concurrence prior to any modifications to the existing moniotirng well network. The proposed sample
. locations are shown in Figure 4-1 and physical characteristics of the proposed monitoring wells (should
they be necessary) are shown in Table 4-5. Figure 1-14 includes organic positive detections in ground

water, which can support this discussion.

1. Shallow Source Wells: Shallow ground water concentrations in the center of the plume must be
determined (plume magnitude). This is achieved by locating wells near the source and in the
immediate downgradient direction, and collecting ground water samples for subsequent analyses.
The analytical results should be reflective of the highest ground water contaminant concentrations

at the site.

In the case of the Jeep Trail Site, one of the wells located downgradient of the Burn Pit and Burn
Area (07) detected notable chlorinated_contamination,‘and several other wells, namely 15, 24,
and 25 detected chlorinated constituents to a lesser extent. The sambling was performed in
1994, and it is likely that the observed plume has migrated since that time. Therefore, sampling
of the existing wells is required to provide information on current ground water conditions. The
analyticél results of the existing well sampling activities will be reviewed and a decision will be
hade regarding the installation of additional wells. The additional monitoring well network that is
described below is based on the premise that existing well sampling results will generally mimic
the 1994 groundwater sampling round. The additional monitoring well network may require
modification based on the groundwater analytical results. No monitoring wells exist in the
immediate vicinity of the potential sources at the site (Burn Pit and Burn Area), and it is not known
if ground water contamination exists in these areas at concentrations that are higher than has
already been observed. It is also not known which-source (Burn Pit or Burn Area, or both)
contributed to the resultant ground water contamination. Shallow source monitoring well
03M'WTO1 and 03MWTO02 may be installed to address ground water contamination at the Burn

Area and Burn Pit, respectively depending on the result of the first round of sampling.
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2. Shallow Perimeter Wells: Shallow ground water concentrations that are below the RBTL have
to be determined (shallow downgradient extent). This is achieved by locating wells both side and
downgradient in radial directions of the known plume. Ground water sampling and subsequent
analytical results should be reflective of ground water contaminant concentrations that are below
the RBTL. Because screening critefia are typically low, locating perimeter monitoring wells that
yield non-detected ground water concentrations or concentrations near the detection limit are
typically desired. At the Jeep Trail Site, all of the monitoring wells except 11, 18, and 20 detected

organic contamination.

Additional perimeter wells 03MWTO03 through O3MWTO0S may be installed further side and
downgradient of the existing monitoring well network to define the extent of shallow ground water
contamination should the extent' of the contamination not be bounded by the first round of
sampling. It is acknowledged that some redundancy may exist with the installation of shallow
wells 03MWTO08 and 03MWTO09, which are located further downgradient of wells 18 and 20 (wells
18 and 20 detected no organic contamination in 1994). However, as previously stated, the
_existing ground water analytical results are more than five years old, and it is likely that the plume
has migrated since that time. Should the extent of contamination to below RBTLs not be reached

in this sampling effort, the proposed monitoring wells will be installed.

3. Deep Vertical Extent Well: Deeper ground water concentrations that are below a predetermined
screening criteria for action have to be determined (vertical extent). This is typically achieved by
installing deeper wells in those areas. of the plume where the highest concentrations are
anticipated (adjacent to shallow wells with high concentrations). Adequate vertical spacing
between the monitored interval of deep wells versus shalbw wells is needed to minimize overlap

in ground water results between the two zones of investigation.

As with shallow perimeter wells, subsequent analytical results should be reflective of ground

water contaminant concentrations that are below the RBTL (at or below detection limits).

At the Jeep Trall Si.te, three deep wells (0BMWT11, 03MWT12, and 03MWT13) may be located in
the ground water plume adjacent to shallow wells that yield ground water contamination (wells 12,
7, and 24, respectively) in the first round of sampling. It is hopeful that ground water contaminant

concentrations from these deep wells will be below the RBTL for the site.
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4, Upgradient Wells: Well(s) are required in upgradient areas, unaffected by site - related
activities. Subsequent ground water sampling and laboratory analyses of the- upgradient well(s)
would then be compared to the site - related ground water sample set. Contaminants and the
associated concentrations present in the downgradient grobund water sample set that are not
present in the upgradient well(s) would be indicative of site related contamination, whereas
contaminants and concentrations detected in the upgradient sample set and not in the site-relate
'set would be reflective of unrelated upgradient sources. Upgradient wells should monitor the

same hydrogeologic zone(s) as the site wells, to provide comparable reference information.

The Jeep Trail Site has one existing shaliow upgradient well (16). Analytical results from this well
indicated the presence of explosives contamination in 1994. Resampling of this upgradient well
is proposed, and the installation and sampling of a deeper upgrad|ent well (OBMWT10) may be

necessary, depending on the results of the first sampling round..

These shallow wells, should they prove necessary, will be installed into the first shallow
hydrogeologic zone encountered‘ during drilling beneath the site. This zone exists in thicker
unconsolidated materials (Alluvium and Colluvium) that are present beneath the valley floor near -
Little Sulphur Creek, and extends laterally in the bedrock (base of the Beech Creek Limestone of
the middle aquiier) along the hilisides where the unconsolidated materials are. thin and

unsaturated. This shallow hydrogeologic zone overlies the Elwren Shale.

The deep wells may be installed into the bedrock, in the first hydrogeologic zone encountered
below the Elwren shale. It is anticipated that a sandstone Lmit exists at the base of the Elwren
form-ation that will be suitable for installation of deep wells. However, bedrock coring will be
required to evaluate the bedrock and to identify hydrogeologic zones suitable for the installation

of monitoring wells.

The 17 emstmg monitoring wells were installed at the Jeep Trail with total depths ranging from
14. 7 to 51.4 feet deep. Although the well depths vary con5|derab|y due to the varying topography
at the site, the elevation of the monitored intervals remained somewhat consistent (see Table
4-4), with a 10 foot-long monitored interval for each well in the range of 530 to 550 feet NGVD,
which monitors the shallow water-bearing zone beneath the site. Nine wells will be completed as

shallow installations and 4 wells will be completed as deep installations.
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The total depths and screen intervals anticipated for each new monitoring well are presented n
Table 4-5. Based on observations and information gathered during the drilliﬁg of each hole, the
total depth of the hole and the placement of the well screen may be adjusted at the discretion of
the field geologist or the FOL. The decision concerning the monitored interval and well depth will
be based on the following (and possibly other) information collected while the well bore is being

drilled and logged.

» The specific depths where the initial (shallow) and deeper water yielding zones are

encountered during drilling.

e The specific depths where above-average rates of ground water yield are observed during
drilling.

e The specific depth interval where contaminants (i.e., VOCs), if any, are endountered during

drilling.
- All of this information will be recorded on the borehole log as the hole is drilled.

Table 4-6 lists the ground water samples and the analyses that will be performed on each
sample. All samples will be analyzed for VOCs, SVOCs, explosives, nitrocellulose, total metals,
nitrate, nitrite, and perchlorate, which is a compildtion of constituents-that could be detected in
ground water at the Jeep Trail. During low-flow well sampling, the temperature, specific
conductance, pH, dissolved oxygen, oxidation-reduction potential (ORP), and -turbidity of the
ground water will be measured and recorded for each well. If the turbidity of the well water
samples cannot be reduced below 10 NTUs during low-flow sampling, then an aliquot of water
will be filtered (see SOP CTO12§-05) and analyzed for dissolved metals in addition to total

metals.

The total number of ground water samples to be analyied for each analyte group is listed in
Table 4-7. The numbers of field QA/QC samples to be collected and anélyzed are also listed in
Table 4-7. One duplicate sample will be collected for every 10 ground water samples. Note: The
duplicate samples will be preferentially collected for monjtoring wells that appear to be
contaminated (based on visual evidence, odor, or screening data). This will provide the greatest
opportunity for computing a precision estimate with detectable analy’té concentrations. One

MS/MSD sample will be collected and analyzed for every 20 ground water samples analyzed.
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One rinsate sample will be collected and analyzed each day of ground water sampling activities;

this number is estimated to be four days. A trip blank will be included with each cooler containing -

samples for VOC analysis; it is estimated that four of these will be necessary. Two source water
blanks (tap water and distilled water) will be analyzed to establish whether contaminants may be

present in the water used for steam cleaning and decontamination of sampling equipment.

44.3 Surface Water

Little Sulphur Creek surface water will require evaluation for the presence of contamination as part of the
field effort. Surface water flow is intermittent in Little Sulphur Creek. During base flow conditions, surface
water flows past the ABG Treatment Unit, while leaking into the underlying ground water through the
alluvium and fractured and cavernous bedrock. Ultimately, surface water flow disappears immediately
downstream of the ABG Treatment Unit, and the creekbed continues to rehain dry, until surface water
flow reappears in the form of springs located downstream of the Jeep Trail. During high flow periods,
(immediately after significant precipitation occurrences) surface water flows along the entire reaches of
_Little Sulphur Creek. Therefore, surface water sampling will be conducted in two sampling rounds to

evaluate contaminant concentrations during these two types of flow conditions.

Up to 15 surface water samples will be collected from Little Sulphur Creek during each of two sample
~ rounds to evaluate baseflow anq high flow conditions at the locations shown on Figures 4-2 and 4-3. ltis
acknowledged that surface water may not be present at some of the sample locations, depending on flow
conditions at the time of sampling. The surface water samples will be paired with r’nost of the sediment
sample locations planned for the field effort. SuArface water and sediment samples will be coliected using
the methods described in Sections 4.5.10 and 4.5.11. (Additional sediment samples are being collected
due to the inherent heterogeneity of sediment, when compared to surface water at a given time.) Of the
15 possible surface water samples, four samples (SW01-SWO04) are being collected in the tributaries
located upstream of the ABG Treatment Unit, to provide chemical concentrations in surface water prior to
passing through the sites of interest. Two samples (SWO06 and SWO08), are being collected adjacent to,
and downgradient of the ABG Treatment Unit. Three samples (SW09, SW11, and SW13) are beiné
collected upstream, adjacent to, and downstream of the Jeep Trail Site. Three surface water éample
pairs (SW14 and SW15, SW16 and SW17, SW18 and SW19; six total samples) are being collected
upstream and downstream of the outlets of Springs C, A, and B, respectively. Whenever possible, the
proposed samples have been located near historical sample locati‘ons to provide conta>minant trend

information over time.
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Each surface water sample will be analyzed for the analyte groups listed in Table 4-8. Comparisons
between upstream and downstream samplés will be made to determine the potential contaminant
contribution from the ABG Treatment Unit, Jeep Trall, énd/or ground water discharge from springs. ‘

In addition, two field duplicates, one trip blank, one matrix spike, and one matrix spike duplicate will be
collected for QA/QC purposes (Table 4-9). No rinsate blanks will be collected because the sample bottles
will be filled directly as discussed in Section 4.5.11. The field duplicate will be analyzed for all parameters
and the trip blank will be analyzed only for VOCs. The MS and MSD will be analyzed for all pararﬁeters,
excépt metals, which do not have TAL anaAlyses performed: Thé total number of analyses, including QA

samples, are tabulated in Table 4-9.

4.4.4 Sediment

Contaminants may have been eroded from the surface soils of the ABG Treatment Unit-or the Jeep Trail,
or contaminated ground water discharging to surface water may have sorbed onto sediments adjacent to
the sites and downstream along the springs in Little Sulphur Creek. Therefore, one round of sediment
samples will be collected from all of the previously discussed 15 surface water sample locations, as well
as four additional sample locations, to provide adequate spatial coverage along Little Sulphur Creek..
The sediment samples will be collected in two depth profiles at each location, to determine whether
contaminant concentrations increase, decrease, or remain the same with depth. This information will be
used to determine whether scouring of sediments during high surface water flow conditions could result in

varying contaminant loading to downstream receptors.

Each of the sediment samples will be analyzed for the full suite of analytes listed in Table 4-10. One field
duplicate, one trip blank, one rinsate blank, one matrix spike, and one matrix spike duplicate will be
necessary for QA/QC purposes (Table 4-11). The field dupliéate and rinsate blank will be analyzed for all
parameters except TOC and geotechnical analyses. The trip blank will be analyzed only for VOCs. The
MS and MSD will be analyzéd for all parameters, except TOC and geotechnical analyses; and the MSD is
not performed on metals analyses. The total nurﬁber of laboratory analyses, including QA samples, are
tabulated in Table 4-11.
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Il

4.5 INVESTIGATION EQUIPMENT AND PROCEDURES

4.5.1 UXO Clearance of Drilling Sites and VOC Screening

Because of the prior uses of the areas to be investigated, there is a possibility that unexploded ordnance’

(UXO) may be encountered during operations. All activities at the Burn Pit Area on the Jeep Trail will be
conducted consistent with the UXO procedures discussed in the HASP with indicated variances. The
UXO Specialist will conduct a surface sweep in all remaining areas of the site that are not used for regular

vehicular or pedestrian traffic prior to the commencement of intrusive activities.

For any boreholes within or immediately adjacent to the Burn Pit, the borehole will be cleared down to a
depth of two (2) feet and a magnetic gradiometer (down-hole instrument) or similar instrument will be
lowered into thé hole to clear the borehole. This clearance procedure will continue until the borehole has
been cleared to a depth of ten (10) feet. Advancement may proceed within a two-foot radius of the
clearénce‘ boring. All UXO procedures and borehole clearance will be documented in the site UXO log
book.

Because VOCs may be present in the soil column, it will be necessary to screen the soils for
contamination as they are broAught to the surface. This.information is also needed to assist in classifying

the soils extracted from the holes, and help assess how they should be disposed.

452 DPT Sampling for Surface and Subsurface Soil

DPT (e.g., Geoprobe®) will be used to collect s'urface and subsurface soil samples from the
unconsolidated overburden. The procedure for soil sampling using DPT is included in SOP CTO126-04.
A new acetate liner will be used for each 2-foot section of soil core. Each soil core removed will be
scanned for VOCs. The soil core will be visually inspected and logged by the field geologist, noting the
soil texture, grain size (sand, silt or clay), color (and any unusual discoloration), moisture content, and

USCS classification. The soil depositional environment will be identified by the field geologist.
After slicing the soil core liner open, the soils will be scanned to determine if significant VOC
concentrations are present in the soils (see SOP CT0126-06). The measurements will be recorded on

the boring log form (see SOP CTO126-07). A new form will be used for each boring.

For the first soil interval in each boring (i.e., 0 to 2 feet bgs), the PID will be used to scan the soil core for

the presence of VOCs. The soil cores will be logged by a geologist (see SOP CTO126-07). A discrete
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soil sample will be collected between the depths of 0.5 to 2.0 feet bgs in the soil core (not 0 to 0.5 feet
bags) for VOC analysis using an EnCore™ Sampler (see SOP CTO126-8). The VOC sample will be

collected from the point along the soil core (0.5 to 2.0 feet bgs) that had the greatest PID reading. if no
PID readings are greater than background, then the VOC sample will be collected from any discolored
area of the soil or from the midpoint of the core. The Encore™ samples will be collected from each core
immediately after PID réadings are collected. Once the sample for VOC analysis has been collected, the
0- to 2-foot soil core interval will be placed in a decontaminated stainless steel mixing bowl; rocks, gravel,
and other coarse debris will be removed; the sample will be mixed with a decontaminated stainless steel
spoon; and appropriate jars will be filed and properly labeled. The bowl and spoon will be
decontaminated between each sample. Details regarding the collection and labeling of soil samples are
included in SOP CTO126-1.

When the soil cores for deeper samples have been brought to the surface, they will be scanned for VOCs
in the same manner as the 0- to 2-foot interval. The soil cores will be logged by a geologist (see SOP
CTO126-07). The VOC EnCore™ samples will be collected from the point in the soil cores that display
the highest PID reading. If no PID reading is greater than background, then the VOC samples will be
collected at the discretion of the field geologist based on visual observations for the presence of
contamination during sample collection. The remainder of the two soil cores will be mixed together in a
decontaminated stainless steel mixing bowl; rocks, gravel, and other coarse debris will be removed; and
the soil will be thoroughly mixed with a decontaminated stainless steel spoon. The bowl and spoon will
be decontaminated between each sample. Other sample jars will be filled as appropriéte (Table 4-2) and

properly labeled.

For each Ge'oprobe® boring, up to three soil samples will be collected. The appropriate containers to be
used for each sample aliquot are listed in Table 4-12. Once the samples are properly containerized,
labeled, tagged, and bagged {see SOP CT0O126-04), they will be placed in a cooler containing ice until
the samples can be properly packaged and prepared for shipment (Section 4.7).

For each cooler containing soil samples identified for VOC analysis (i.e., Encore™ samplers), a trip blank
must also be stored in the cooler and continuously accompany the VOC samples until they have been
analyzed. As samples are added to a cooler, the chain-of-custody form will be updated to include each

new sample container (per SOP C"I'O126-O3; see also Section 5.0).

One duplicate soil sample shall be collected for every 10 soil samples. Soil duplicates will be collected for

those samples that have the greatest probability of containing contaminants (e.g., elevated levels of
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VOCs as indicated by the PID reading). The duplicate samples should be placed in the same type of
containers and handled in the same manner as the regular soil samples. The duplicate samples will be
given unique QC sample IDs (see SOP CTO126-02). One rinsate blank will be collected for every 10 soil
samples. The soil cores will be collected in new, clean, acetate liners. After samples are collected for
VOC analyses, the cores will be mixed in a decontaminated stainless steel bowl with a decontaminated
stainless steel spoon. The bowl and spoon will be decontaminated between each sample. For soill
samples, the rinsate blank will consist of running distilled water over a decontaminated époon into a
decontaminated mixing bowl. This water will be used to fill sample bottles for the rinsate blank. This
process will continue until all of the necessary bottles are filled for the rinsate sample (see Tables 4-3 and
4-13).

Soil borings will be backfilled with either the soil cutfings (if uncontaminated) or bentonite pellets (if

contaminated) in accordance with Section 4.11.

When a boring has been sampled and backfilled, it will be identified by a tall wooden lath driven into the
soil near the boring; a 2-by-2-inch inch wooden stake will be driven into the center of the backfilled boring.
The stake and the lath will both have brightly-colbred flagging attached to them to increase visibility, and
both will be labeled by a waterproof marker with a unique soil boring number, corresponding to the boring

log containing the survey data for the boring.

4.5.3 Inspection and Repair of Existing Monitoring Wells

Seventeen monitoring wells were installed between 1981 and 1983 at the Jeep Trail. One of the wells,
03-19 could not be found in recent field events and is presumed to be destroyed. These wells may have
broken casings, bent casings, missing caps, no locks, broken locks, obstructions, and other problems. In
addition, it is likely that some of the wells may contain enough sediment at the bottom such that the well
screen may be partially or totally clbgged. Therefore, at the beginning of field activities, the existing wells
will be located, inspected, and repaired if possible. For example, broken or bent PVC viser pipes above
the ground surface will be sawed off and new riser pipes will be added. Caps and locks will be replaced if
necessary. The height of casing above ground surface and the depth to the bottom of the well will be
measured and recorded. This information will be compared to the boring logs and well construction logs
to confirm that the wells are open through the screen interval. - These activities are addressed in SOP
CTO126-09. Each of the existing wells will need to be redeveloped (see SOP CT0O126-10) before any

sampling can occur.
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45.4 Well Drilling and Installation

A total of nine shallow and four deep wells may be instalied at the Jeep Trail, depending‘on the results of
the first round of sampling. The approximate depths of the proposed weils are listed in Table 4-5. It is
anticipated that all of the deep \.Nell borings and possibly some of the shallow well borin.gs (depending on
location) will encounter bedrock that will require rotary drilling. Shallow well borings that do not encounter

bedrock will be drilled using hollow stem auger drilling with DPT or split spoon soil sampling.

Two deep well borings [(03MWT10 and 03MWT12), see Figure 4-1] will be continuously sampled using
hollow stem auger drilling with DPT or split-spobn soil sampling through the soil until bedrock is reached,
and will be continued with rotary coring to the final depth {(minimum 2 inch diameter samples). The soil
samples and bedrock cores should provide an accurate characterization of stratigraphy, fracture
distribution, and other features of the soil and rock units spanning the study area. Procedures for drilling
and logging a boring in rock are included in SOP CTO126-11. After these two holes have been cored,
they will be enlarged to a minimum diameter of 5 inches using an a:ir rotary drill rig. The other two deep
borings will be drilled using the air rotary drill rig. Geologic logging of these borings will be based on the
rock chips brought up with the circulating air (SOP CTO126-11). In addition, the rates of water produced '
during drilling will be carefully observed in order to identify rock zones that might be fractured and have

above-average permeability characteristics. Drilling standby may be required to monitor for ground water.

Either a temporary steel casing or hollow stem auger flights will be placed through the overburden and
into the bedrock to minimize collapse, and to minimize downward vertical contaminant migration during
drilling of the bedrock borings. The temporary casings or auger flights will be removed just after the
installation of the permanent PVC riser pipe, sand pack, and bentonite pellet seal; and immediately before

installation of the cement - bentonite grout.

At least three of the shallow well borings (to be identified by the field geologist) will be sampled
continuously through the overburden, using either DPT or split spoon sampling, until the totai depth is .
reached or bedrock drilling is conducted. The remaining six shallow well borings may be sampled at
5-foot intervals or as determined by the field geologist. Bedrock drilling, if required in the shallow well

borings, can be conducted using a conventional rotary drilling with a roller bit and water wash.
A permanent monitoring well will be installed in each of the well borings. The wells will be constructed of

2-inch-diameter, schedule 40, flush joint, polyvinyl chloride (PVC) riser pipe and screen (see SOP

CTO126-12). In each well, the screen will be 10 feet long and have a slot size of 0.02 inches (factory
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slotted). All riser pipe and screen sections will be new and certified clean. Each well will consist of 10
feet of slotted screen and enough solid riser pipe above, so that the riser will extend about 2.5 feet above

the ground surface.

If the boring contains viscous mud and rock fragments at the end of the drilling process, the driller shall

remove this material with a wireline bailer.

A sand filter pack will be placed around the annulus of the well screen, from the bottom of the hole
upward to 3 feet above the top of the well screen. Three feet of bentonite chips will be placed above the
sandpack, and will be allowed to wet and expand for at least 3 hours before grout is added to the hole.
After at least 3 hours has elapsed, the remainder of the well annulus will be filled up to the ground surface
with a cement-bentonite grout mixture. A tremie bipe will be used to place grout in the well annulus to
help ensure a good seal around the well annulus. An outer, black steel protective casing will be installed
around the PVC casing. The outer casing will extend at least 2 feet below the ground surface and no
more than 4 inches above the inner PVC well cap. The steel casing will have a hinged cap, or removable
cap, and a padlock. A 6-inch thick, 3-by-3-feet concrete surface pad will be placed around the well at
ground surface. In addition, three barrier posts will be installed around the concrete pad. Details
" regarding well construction sand pack and grout materials, the outer protective casing, the weli pad, and
the protective barrier posts are included in SOP CTO126-12.

455 Packer Testing of Uncased Borings

The two deep well borings (0BMWT10 énd OSMWT12) proposed for‘continuous sampling will also be
packer tested. A double inflatable packer assembly attached to the drill string of the drilling rig will be
used to hydraulically test specific sections of each new uncased boring. The procedures for conducting a
packer test are presented in SOP CTO126-13. The packer assembly will be thoroughly decontaminated
before being placed in a boring. The inflatable packers will be set 5 to 10 feet apart (i.e., the vertical
section of rock tested in a single test is 5 to 10 feet). The packer assembly will be lowered down the
boring so that the packers isolate a section of the hole that was identified during drilling as being fractured
or yielded above-average rates of ground water during drilling. About two to three different zones will be
tested for each hole. The number and depths of the zones to be tested will be determined by the FOL

and lead field geologist based on their best judgement.

The packer tests will be the pump-out type, where ground water is pumped out of the hole from the

isolated section of boring. A pump positioned between the two packers will pump water out of the
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packed-off interval. Thus, no external water will be introduced to the holes during the packer tests. The
flow rate of water discharging from the pump and the hydréulic pressure within the pack-off interval will be
measured frequently during the ;test. The pumping rate shall be held nearly constant. Initially, the
pumping rate will be at a low level (e.g., 1 gallon per minute or less). If this pumping.rate can be
sustained for 15 minutes and the water level stabilizes, then the rate will be increased to about 5 galion
per minute. This rate will be maintained and hydraulic head monitored for another 15 minutes. After
15 minutes, the 'pumping rate can be increased if the aquifer can sustain the increased rate and the FOL

or lead geologist determines that a higher rate is necessary.

The data will be used to determine a hydraulic conductivity value for the rock material. 1t will also be used
to help choose a suitable interval in the hole for the installation of the monitoring well screen. The screen
for each well should be placed near its target depth (see Table 4-5), but in an interval that is permeable

and likely to be connected to a fracture network.

4.5.6  Well Development

All existing and any new monitoring wells will be developed in accordance with SOP CTO126-10 to
remove fine sediment from inside and around the well screens. The method to perform well development
can be either vigorous on-and-off pumping, or surge block and pumping depending on which technique is
most effective. Field measurements of pH, specific conductance, temperature, 'and turbidity will be
performed at 5-10-minute intervals on the water retrieved from the well, in accordance with SOP CTO126-
14. Well-development wili continue until three consecutive readings of pH, specific conductance, and
'temperature are within 10 'pefcent of each other, and three consecutive turbidity readings are within 5
NTUs of each other. If these criteria cannot be met after five well volumes of water have been removed,

then one additional well volume will be removed and weil development will be considered complete.

All water removed from the well during the development process will be stored in a portable holding tank
(already present at NSWC Crane) until ground water samples from the wells have been analyzed. The
analytical reports will be submitted to the NSWC Crane water treatment plant for review. " If acceptable,

the development water will be discharged to the plant for treatment and disposdl (see SOP CTO126-15).

4.5.7 Water Quality Field ‘Measurements

Field measurements of water quality parameters, including pH, specific conductance, ORP, temperature,
DO, and turbidity, will be performed on ground water in a flow-through cell attached to a pump discharge

line. These measurements will be performed during well .developr‘nent (Section 4.5.7) and low-flow well
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sampling (Section 4.5.9). These field measurements will be made using a YS! 6-Series Environmental
Monitoring System or equivalent type of instrument. Turbidity measurements will be made using a
LaMotte turbidity meter or equivalent. Calibration and measurements made with the field instruments will
be in accordance with Section 6.1 and SOP CTO126-14.

Each calibration of an instrument will-be recorded.on an equipment calibration log sheet. Water quality
measurements, along with date, time, instrument operator, and visual and other observations (e.g.,
weather conditions) will be recorded on well development logs, sample collection logs, or field notebooks,

as appropriate.

45.8 Low-Flow Sampling of Monitoring Wells

Low-flow sampling procedures will be used to collect ground water samples from existing wells and new
wells (see SOP CT0126-05 and -16). The depth to ground water in some of the wells is greater than
20 feet. Therefore, a compressed air bladder pump or submersible pump will be used to slowly pump
ground water from the well at about 100 milliliters per minute (mL/minute). Low-flow pumping will proceed
until readings of water temperature, pH, specific conductance, dissolved oxygen, Eh, and turbidity
stabilize, but no more than 4 hours. Appropriate sample bottles shall be filled directly from the pump
discharge tube (see Tables 4-6 and 4-13). The bottlés will be properly labeled, tagged, bagged, and
placed in an ice-filled cooler as quickly as possible (see SOPs CTO126-01 and -03). A ground water

collection log sheet must be completed for each ground water sample collected (see SOP CTO126-05).

The wells will be sampled in order of least contaminated to most contaminated, starting with the
upgradient wells, proceeding to the far downgradient wells, and finishing at the source wells. This
approach will lessen the poséibility of incurring cross contamination between wells. After each ground
water sample is collected, the pump must be decontaminated (SOP CTO 126-17). For every 10 ground
water sémples that are collected, a rinsate blank sample must be collected to .ensure that
decontamination of the pumps is effectively accomplished. The rinsate biank will be collected by pumping
distilled water through the pump and placing the. pump discharge water directly into sample jars. The

appropriate sample jars and preservatives for each analyte group are listed in Table 4-13.

For each cooler containing samples identified for VOC analysis, a trip blank must be included in the
cooler. The trip blank will accompany the VOC samples until they have been analyzed for VOCs. As
samples are added to a cooler, the chain-of-custody form should be updated to include each new sample
container (see SOP CTO126-03).
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459 Ground Water Level Measurements

Synoptic water-level measurements and total well depth soundings will be obtained at each of the existing
monitoring wells before and after they are redeveloped. If new wells are installed and developed, water-
level measurements will be performed on all wells and staff gages during relatively dry climatic conditions
and a second round during a wet (immediately after a precipitation event) climatic condition. All water-
level measurements will be taken within a 24-hour period. All water-level measurements will be taken
using an electronic water-level meter (per SOP CTO126-18). Water-level elevations will be recorded to
within a 0.01-foot accuracy from a marked reference point on the well riser pipe. Detailed procedures

regarding water-level measurements are included in SOP CTO126-18.

Water levels will be recorded on a TtNUS water-level form. A blank water-level form is provided in SOP

CTO126-18 for reference purposes.

The water-level meter will be decontaminated between each well; decontamination procedures are
addressed in SOP CTO126-17.

4510 Surface Water Sampling

Surface water samples will be collected as grab samples from Little Sulphur Creek, in accordance with
SOP CTO126-19. It will be assumed that the water flowing at the sample locations is thoroughly mixed.
Water sample bottles will be filled directly in the flowing water. If the depth of water is not sufficient to
jower the bottles into the water without stirring up bottom sediment, then a decontaminated shovel will be
used to dig a depression (i.e., a small pool) about 2 feet deep where the water can accumulate and pass
through. ‘After suspended sediment in the pool has settled out or is carried downstream, the water
sample will be collected. A filtered water sample will be collected for dissolved metals analysis by
drawing water into a plastic syringe and forcing it through a 0.45-um filter cartridge directly into a sample
container (see SOP CTO126-19). The bottles will be properly labeled (see SOP CTO126-01), tagged,

bagged, and placed in an ice-filled cooler.

Field water quality measurements (see Section 4.5.8) will be made at each sampling location immediately '

after a sample has been collected. These data will be recorded on the sample collection log sheet.
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4.5.11 Sediment Sampling

Sediment samples will be collected as grab samples from Little Sulphur Creek in accordance with SOP
CTO126-20. At the sampling locations identified in Section 4.4.4 and on Figure 4-2, flow rates in Little
Sulphur Creek are expected to be very small or honexiste_nt during sediment sarhp|ing, which will be
conducted during the base flow sampling round. If no water is flowing at a sampling location, then the
sample may be collected where fine sediment has accumulated. If water is flowing at the sampling
location, then the sample should be collected at the edge of. the flowing water along depositional areas,
where fine sediment has accumulated. The appropriate sample jars will be filled directly from the
sediment surface using disposable plastic spoons. Sample materials will be collected from two depths at

each station location: 0 to 6 inches and 6 inches to one foot.

As samples are added to a cooler, the chain-of-custody form will be updated to include each new sample
container (see SOP CT0O126-03). A sample collection log sheet will be completed for each sediment
sample collected. These logs will note the date, time, sampling personnel, weather conditions, and flow
conditions at the sampling location, and include a complete description of the sampling location (see SOP
CTO126-20). A 2-by-2-inch wooden stake with attached flagging material shall bé driven into the
sampling location, and the sample identification number shall be marked on the stake with a black
~waterproof marker. *Alternatively, stakes may be driven into the Creek bank to mark the location of the
sediment sample. This will be done so that the sampling location can be revisited at a latér date, if

necessary, for surveying or resampling purposes.

4512 Staff Gage Installation and Estimation of Stream Flow

Up to 6 staff gages will be installed along the stretch of Little Sulphur Creek starting at a point along‘ the
ABG Treatment Area, and extending downstream to the facility boundary. The staff gages will be placed
approximately equidistant along the stretch of the creek for adequate spacial distribution. Existing
permanent structures such as culverts and bridge abutments where measurements to the water surface
can be taken will.be used as staff gages as much as possible. A mark will be placed on these permanent
structures denoting the point where measurements will be taken and the staff gage number will be noted.
If a permanent structure is not available, the staff gage will consist of a metal pipe that will be pounded
into the sediment with a sledge hammer. The measurements will be taken with a weighted tape measure
in reference to the established measuring point. All staff gages will be measured at the same time as
water level measurements in monitoring wells. Staff gages and monitoring well water levels will be

measured in 2 rounds.
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The approximate flow of surface water at each staff gage location will be estimated during both rounds by
measuring the cross section of the stream bed, and measuring the surface water flow, in accordance with
SOP CTO 126 - 21. The information will be used to evaluate surface water flow in relation to the sites,
and spring discharge along Little Suiphur Creek. This information will be used in conjunction with surface
water flow data being collected by the University of Indiana, to estimate surface water flow in Little
" Sulphur Creek.

' 4513 Aquifer Testing

Aquifer testing, in the form ofv slug tests, will be performed in up to six of ;(he shallow wells at the Jeep
Trail. Both rising- and falling-head tests will be performed in wells with submerged well screens, whereas
only rising-head tests will be performed in wells that straddle the water table. The slug tests will be
performed in accordance with SOP CTO 126 - 22,

4.6 QUALITY CONTROL SAMPLES

This section focuses on field QC samples that will be collected as part of this environmental investigation.
Field QC samples include field duplicates, source water blanks, equipment rinsate blanks, and trip blanks.
Tables 4-3, 4-7, 4-9, and 4-11 present the types and numbers of required field QC samples to be
collected for soil, ground water, surface water, and sediment‘sampling activities, respectively; during the
field investigation. Section 8.1 provides definitions and details for these and all other QC checks to be
used during this investigation. Field QC sample reqUir_eménts for field duplicates, source water blanks,

equipment rinsate blanks, and trip blanks required for this project are described below.

Field Duplicates. Field duplicates are obtained during a single act of sampling and are used to assess the
overall precision of the sampling and analysis program. Duplicate samples will be collected at a rate of
one for every 10 environmental samples of each type of environmental medium. All duplicate samples
will be analyzed for the same parameters in the laboratory as their environmental sample counterparts.
Duplicate samples will be preferentially collected where field evidence (i.e., PID reading or odor) indicates

that contamination is likely to be present in the environmental sample.

Equipment Rinsate Blanks. Equipment rinsate blanks will be obtained under representative field

conditions by running analyte-free water through sample collection equipment after decontamination, and
placing it in the appropriate sample containers for analysis. Equipment rinsate blanks will be collected for
non-dedicated equipment for all sampling rounds. For surface and subsurface soil sampling activities,

rinsate blanks will be collected by running analyte-free water over a decontaminated stainless steel bowl
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and mixing spoon; these items are used to mix soil prior to being placed in sample jars. For ground water
samples, analyte-free water will be pumped through a decontaminated pump and tubing that will be used
for ground water sampling. Equipment rinsate blanks will not be required for surface water and sediment
samples. Surface water samples will be collected directly from the surface water body, and only a new

disposable spoon will be used to collect sediment samples.

Source Water Blanks. Source water blanks will be obtained by sampling each water source (e.g., potable
water and distilled water) used for decontamination activities during the field investigation. Source water
blanks will be used to determine if the water or the laboratory bottles are contributing to sample
contamination. Source water blanks will be collected for each type of water used for decontamination and
will be submitted at a frequency of one per sampling event. Source water blanks, as applicable, will be
analyzed for the entire suite of parameters under investigation. It is anticipated that two source water
blanks will be collected during the field investigation — one potable water sample and one sample of

distilled water used for decontamination.

Trip Blanks. Trip blank samples are 40-mL glass vials that contain analyte-free water and are prepared

by the analytical laboratory prior to the start of field activities. They should be stored in a sealed container

" until they are needed. During sampling activities, one trip blank, consisting of one vial, shall be placed in
each cooler that contains environmental samples destined for VOC analysis. The trip blank shall be

- properly labeled, and added to the Chéin—of-custody form belonging to the cooler. Trip blanks are only

analyzed for VOCs.
4.7 SAMPLE HANDLING, PACKAGING, AND SHIPPING
471 Sample Preservation

Preservation requirements for each of the chemicals of interest are provided in Tables 4-12 and 4-13. All
soil and sediment samples require only to be cooled to 4 + 2°C; no chemical preservatives are necessary.
Sample bottles for aqueous samples will contain the proper amounts and types of preservatives prior to
being shipped to NSWC Crane (Table 4-13). The preservatives placed in the sample bottles will be
certified that they are free of analytes being tested in the samples. All samples will be promptly chilled
with ice to 4 °C = 2°C and packaged in an insulated cooler. Each cooler will include a temperature blank:

Ice will be sealed in containers to prevent water leakage. Samples will not be frozen.
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4.7.2 - Sample Labeling

Before samples are packaged, the samplé labels and tags will be checked to ensure that all information
on the label and tag is complete and correct (see SOP CTO126-01). This information should be checked
to ensure that it matches the information placed on the sample collection log sheets and the chain-of-

custody form.

4.7.3 Sample Packaging

Each sample con.tainer will be placed in a zip-lock bag to brevent cross-contamihation or leakage. The
zip-lock bag will be placed in a bubble-wrap sleeve to protect from breakage and cross-contamination.
Only shipping containers that meet all applicable state and federal standards for safe shipment will be
used. Cube ice will be pI.aced in plastic bags and placed around and between the samples in sufficient
quantity to ensure that the samples remain chilled (4 °C + 2 °C) during -transport to the analytical

laboratory.

The completed field chain-of-custody document will be signed, placed in a sealed plastic envelope, and

taped to the top inside cover of the shipping container (see SOP CTO126-03).

SOP CTO126-01 provides a detailed description of sample handling, packaging, and shipping procedures

required for this project. The FOL will be responsible for ensuring the completion of the following forms:

Sample Labels and Tags
Chain-of-custody Forms
Custody Seals for Coolers
Shipping Labels for Coolers
Express Mail Air Bills

4.7.4 Sample Shipping

Shipping containers (i.e., coolers) will be sealed with nylon stfapping tape in at least two places, and
custody seals will be signed, dated, and affixed in a manner that will allow the receiver to quickly identify

any tampering that may have occurred during transport to the laboratory (see SOPs CTO126-01 and -03).

Shipment will be made by a public courier at the next scheduled pickup following completion of sample

collection. Copies of the Express Mail Air Bills should be retained by the FOL for tracking purposes, if
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_ needed, and for communications with the laboratory. Air Bills will be retained for the Permanent Record
File.

4.7.5 Sample Custody

Custody of samples must be maintained and documented at all times as per SOP CTO126-03, beginning

with the collection of samples in the field. Sample custody procedures are addressed in Section 5.0.

4.8 RECORD KEEPING

Standard forms, field notebooks, and a field log book will be used to record all sample coliection activities,
field measurements, observations concerning site conditions, and other project-related information.
These records include sample log sheets, daily activity records, field logbooks, driling and well
completion log sheets, and field instrument calibration log sheets, among others. More details regarding
record keeping are included in SOP CTO126-03.

4.8 Field Log Books

Bound, weatherproof field notebooks shall be maintained by sémpling personnel. All information related
to sampling and other field activities will be recorded in field notebooks. This information will include, but
is not limited to, sampling time, weather conditions, unusual events, field measurements, and descriptions

of photographs.

A bound, weatherproof logbook shall be maintained'by the FbL. This book will contain a summary of

each day’s activities and will reference the field notebooks when applicable.

4.8.2 Drilling and Well Completion Logs

A drilling log will be completed for every boring that occurs during these field activities. A geologist will

complete the boring log, which will include information regarding date, time, personnel, drilling and
sampling equipment, geologic materials encountered, fracture locations and density in bedrock (where
appropriate), color, texture, odors, and readings made with the screening instruments (see SOPs
CTO126-07 and CTO126-11).

A well completion log will be completed for every monitoring well that is constructed. These logs will

include information concerning the date, time of events, quantities of construction materials used, lengths
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and diameters of riser pipe and well screen placed in the well, and other information, as described in SOP
CTO126-12.

4.8.3 Well Development Log Sh:eets

During the development or redevelopment 6f each monitoring well, the date, time of events, development
method and equipment, personnel present, amounts of water produced, measurements made by field
water quality meters, and depths to water will be recorded on a well development log sheet, as described
in SOP CTO126-10.

4.8.4 Equipment Calibration Logs .

An equipment calibration log sheet will be used to record each time ‘an instrument is calibrated or
recalibrated, or calibration is checked against a standard or background. The procedures and standards
to be used for instrument calibration are discussed in Section 6.1 and.each instrument's SOP contained

in Appendix H.

485 Sample Collection Logs

One sample collection log 'sheet will be completed for every environmental sample, every duplicate
sample, and every field biank sample collected during the field activities. Only the MS and MSD samples

do not require their own individual sample collection log sheet.

4.8.6 Chain-of-Custody Forms

A chain-of-custody form will be completed for every cooler that contains samples being shipped to an off-
site laboratory for analyses. These forms are a record of the people having custody of the samples from
the time the samples are collected to the time they are analyzed and bdisposed of (see SOP CTO126-03).
The completed field chain-of-custody document will be signéd, placed in a sealed plastic envelope, and
taped to the top inside cover of the shipping container bef_bre it is shipped. A copy of the document will
be retained by the FOL.

4.8.7 Shipping Forms/Air Bills

Copies of all forms and/or Air Bills related to the shipment of coolers will be retained by the FOL in order

to trace the shipment, if necessary, and to communicate with the receiving laboratory. .
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4.8.8 Permanent Record File

At completion of the field activities, the FOL shall submit to the TOM all field records, data, field
notebooks, logbooks, COC records, sample log sheets, daily activity logs, and other records concerning
the project, including all of the forms and log sheets listed above. The FOL will check these records for
legibility and completeness prior to submitting them to the TOM. These forms, data, and field notes will

become part of the permanent project record.

4.9 SURVEYING

The location of every soil boring, surface water, and sediment sample will be marked with a wooden lath
and flagging, and a hole number will be marked on the lath. In addition, a 2-by 2-inch wooden stake, 6
inches long, will be driven into the ground at the center of the backfilled boring. This stake will have a
piece of brightly-colored flagging tacked onto its top, and the hole number indelibly marked on the side of

the stake.

The horizontal and vertical locations of all monitoring wells, soil borings, surface water samples, sediment
samples, and staff gages will be surveyed. The horizontal location will be surveyed for all locations to the
Indiana State Plane Coordinates within the nearest foot and referenced to the 1983 North American
Datum (NAD83). The vertical elevations of the ground surface and top-of-casing for wells, the: top of the
staff gage, and the ground surface for the borings and surface water and sediment samples will be

measured to thé nearest 0.01 foot.

4.10 EQUIPMENT DECONTAMINATION

All equipment used to collect soil and ground water samples will be decontaminated in accordance with
SOP CTO126-17. All decontamination fluids will be placed in the wastewater storage tank until the
wastewater can be analyzed. If accepted, the wastewater will be discharged to the NSWC Crane water
treatment plant where it will be treated prior to disposal (see SOP CTQ126-15).

4.11 MANAGEMENT OF INVESTIGATION-DERIVED WASTE

It is anticipated that this investigation will generate five types of potentially contaminated residues or

investigation-derived waste (IDW):

e Personal protective equipment (PPE)
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e Ground water sample tubing and DPT sample liners
e Well development and purge fluids
e Equipment decontamination fluids

¢ Waste cuttings from drilling activities
IDW will be handled as described below:

PPE, Tubing, and DPT Sample Liners - All PPE, tubing, and DPT sample liners will be decontaminated

and double-bagged and placed in trash receptacles at the facility.

Well Development and Purge Fluids - All well development and purge fluids will be collected and stored

on-site in a 300- or 500-gallon plastic holding tank. The development and purge fluids will be discharged
to the NSWC Crane permitted sanitary sewer system. Discharge will occur at a manhole designated by
NSWC Crane.

Drilling Equipment Decontamination Fluids - All drilling equipment decontamination fluids will be

combined with well development and purge fluids and handled in the same manner as described for well

development and purge fluids.

Equipment Decontamination Fluids - All sampling decontamination fluids will be combined with well

development and purge fluids and handled in the same manner as described for well development and

purge fluids.

Waste Cuttings and Rock Cores from Drilling Activities — For each boring, the cuttings obtained will

be scanned for VOCs. If all readings from these screening instruments are at background levels, the soil
cuttings from soil borings will be mixed with bentonite, placed back down the hole and tamped for
compaction or spread on the ground adjacent to the borehole. Borings which contain contaminated

cuttings will be backfilled with bentonite peliets or a cement-bentonite slurry.

Contaminated cuttings from borings will be placed in black plastic trash bags (or directly in drums if larger
quantities), labeled, and then placed in 55-gallon sealable drums. The bags will be tagged and the drums
will be clearly labeled regarding the dates, locations and depths from where the soils originated, and the
personnel (including phone number) placing the cuttings in the drum. When analytical results are
received back from the laboratory concerning contaminant concentrations in the soil samples, decisions

will be made as to how to dispose of the soil materials (see SOP CTO126-15).
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4.12 SAFETY

Health and safety issues and concerns are critically important during any field investigation involving
drilling, UXO, and hazardous wastes. Sampling team members working at the site must be fully aware of
the potential dangers involved with sampling activities, must be trained and prepared to deal with
problems or health-related issues as they arise, and should minimize to the greatest possible extent the
potential for exposure to harmful chemicals or accidents. To ensure that field activities are performed at a
high level of safety, the following are included in the health and safety activities related to the sampling

program.

4.12.1 Health and Safety Plan

A separate HASP has been prepéred describing specific health and safety requirements, concerns, and
information related to the site activities. This document must be read and understood by each person
working at the site. Each worker or visitor to the site must sign an acknowledgment that he or she has
" read and understands the HASP. '

_ 4.12.2  Health and Safety Training

All workers involved with the site investigations shall have successfully completed the OSHA-mandated,

40-hour health and safety training, and follow-up annual 8-hour refresher courses when appropriate.
TtNUS and subcontractor personnel must supply OSHA documentation prior to beginning work.
Personnel who do not comply with this requirement must receive verbal approval to work from TtNUS

corporate health and safety personnel.

4.12.3 Personal Protective Clothing and Equipment

Workers at the site must be part of a medical monitoring program and be medically approved to perform
their duties without physical limitations. Protective clothing and equipment, as specified in the HASP, will

be worn while performing site activities.
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4.12.4 Safety Meetings

Safety meetings will be held among on-site workers whenever the SSO feels it is appropriate. The ' SSO
will discuss safety issues related to activities being performed, and will make site workers aware of any

new conditions that could potentially affect health or safety.

413 ORGANIZATION AND LOGISTICS OF FIELD INVESTIGATIONS
4131 Personnel

The duties, responsibilities, and line of command for each person working on the project are described in
Section 2.0 and displayed on Figure 2-1. Persons working on the project should be intimately familiar
with their roles and responsibilities. In addition, they should be familiar with the mechanisms and
procedures for coordinating tasks, improving cbmmunications, and reporting incidences or irregularities.
The FOL is responsible for coordinating all on-site personnel and activities (Section 2.3.1). The SSO is
responsible for health and safety monitoring and ensures that the HASP is adhered to during all field
activities (Section 2.3.3). The SSO has the authority to stop work if an imminent safety hazard is

encountered (Section 2.3).

4.13.2 Subcontractors

Subcontractors will perform site activities involving drilling, packer testing, well installation, and surveying.

The FOL will direct all subcohtractor activities.

4.13.3 Mobilization and Demobilization

Following approval of the QAPP, TtNUS will bégin mobilization activities. All field team members will
review the QAPP (including the HASP) prior to mobilization. In addition, a field team orientation meeting
will be held to familiarize personnel with the scope of the field activities. Items to be presented during that
meeting include:

« Identification of the QAPP, including the HASP and applicable field SOPs (Appendix H),

o Site-specific safety concerns and requirements,

. e Project objectives,
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e Sampling designs and strategies for soil and ground water (including the relationship of soils data for

this project to NSWC Crane background soil data),

+ Site-specific particulars of field operations (e.'g., locations of utilities, physical access to sampling
location, communication mechanisms, lines of authority and respon‘sibility, scheduling requirements,

sample shipping concerns; etc.),
e Laboratory and other subcontractor coordination,
+ Site access requirements, and
e Travel requirements.

The FOL will coordinate the mobilization activities for this project. The equipment required for the field

actii/ifies will be mobilized from the TtNUS Pittsburgh office or a third party vendor. The ABG study area

is in a fairly remote area of the base. As a result, electricity is not avéilable on-site. Therefore, power for .
electric pumps and all other electric-powered equipment, if requ'ired, will be supplied from portable gas-

powered generators. It is presently anticipated that ﬁo portable gas-powered equipment will be used

during field opérations, but if conditions arise that require such equipment, an application for their use will

be made to the NSWC Crane Fire Department.

The FOL and crew will demobilize from the site upon completion of the field operations and transport field
equipment back to the TtNUS Pittsburgh office, as necessary. All areas will be thoroughly checked; trash
will be removed and disposed of. All drums containing IDW will be checked to ensure that lids are

secured and proper labels have been attached to the drums.

4.13.4 Time Schedule

Roughly 60 working days have been scheduled to perform the field activities at the site (Figure 1-22).

The activities will be performed in approximately the following order:

1. Repair and redevelop existing wells, install staff gages.
2. Collect first round of surface water samples and sediment samples
3. Perform UXO clearance, drill soil borings, collect soil samples. .
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Collect first round of water level measurements
Sample wells
Collect second round of surface water samples.

Collect second round of water level measurements

o 0 > 0 b

Perform aquifer tests and tracer study

Many of these activities will overlap each other.
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Parameter

Equipment.

SOP

" Calibration

Unexploded Ordnance
(Surface)

GA-72CV Magnetic Locator

Per Manufacturer

Per Manufacturer

Unexploded Ordnance
(Subsurface)

MG-220 Magnetic Grapiometer

Per Manufacturer

Per Manufacturer

Volatile Organics

Perkin-Elmer Photovac 2020

Photoionization Detector

SOP CTO126-6

Per Manufacturer

pH, Temperature,
oxidation-reduction
potential, specific
conductance, dissolved
oxygen (water quality
parameters)‘’

YSI 6-Series Environmental

Monitoring System

SOP CTO126-14

Per Manufacturer

Turbidity (water quality
parameter)"

LaMotte Turbidity Meter

SOP CTO126-14

Per Manufacturer

NOj, NO,, HACH DR-800 Colorimeter (or Test Kit Instructions | Per Manufacturer
equivalent) ' .

Water-Level Heron Dipper-T (or equivalent)? | SOP CTO126-18 Per Manufacturer

Measurements

1 Field measurements used to establish well stabilization prior to collecting ground water samples.

Field measurements will also be collected at each surface water sample location.

2 Any electronic water-level indicator may be used with the capability of measuring to depths of

100 feet.
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TABLE 4-2

SOIL SAMPLES AND LABORATORY ANALYSES
ABG STUDY AREA

NSWC CRANE, CRANE, INDIANA

PAGE 1 OF 4

Sample No.

voc®

svoct®

Herbicides
(5)

Pesticides
®

Dioxins /
Furans

Explosives

Nitrocellulose

Metals!”

Nitrate

Nitrite

‘Perchlorate

03-55-01-0002""

03-55-02-0002""

03-5B-02-7772 @

03-5B-02-7277"®

X X {x

03-55-03-0002""

03-55-04-0002""

03-5B-04-2777®

03-SB-04-7222 @

03-55-05-0002""

03-5B-05-2277"®

03-SB-05-77227"®

03-55-06-0002""

03-58-06-7777"®

03-5B-06-77727"1®

03-55-07-0002""

03-5B-07-7277"®

03-5B-07-772211®

03-55-08-0002""

XXX X |IXIX[X|X[|XIX|X|X|X|X]|X|[X]|X|X

03-6B8-08-7772""1®

<

03-5B-08-2277'"®

03-55-09-0002""

03-5B-09-77771®

03-SB-09-7777"/®

03-55-10-0002""

HOYPX X AX X[ XXX [X[X[X|[>X]|X{X}|X|X|[>X]x]|Xx

XX [ X IX XXX IXIX XXX | X[X[I[X][X|X[|[X{X[|X]|X][|X]|X]|X

HMOPX XX IX X [X [X[X X [|X|X|X|X[IX|X|[X|X]|[X|X|[X]|X]|X]|X

X | X {X | X |Xx

HKIXIXIX I XX [ XXX XIXIX[X|X[IXIX[X|XIX|X[X][|X]|X]|X
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¥ 1uondes

1002 ludy :3eg
I UOISIABY
ddvD Yeld



d/S00090

LEV

9210010

TABLE 4-2

SOIL SAMPLES AND LABORATORY ANALYSES

NSWC CRANE, CRANE, INDIANA

ABG STUDY AREA

PAGE2OF 4

Sample No.

voc®

Svoc(S.G)

Herbicides
(5)

Pesticides
(6)

Dioxins /
Furans

Explosives

Nitrocellulose

Metals'”

Nitrate

Nitrite

Perchlorate

03-SB-10-72271®

03-58-10-2227'"®

03-55-11-0002""

03-5B-11-27222'"®

03-5B-11-72271®

X |X [ X | X [X

03-55-12-0002"

03-58-13-0002""

03-8B-13-2222®

03-SB-13-7277"®

03-55-14-0002"")

03-SB-14-77221®)

03-5B-14-77271®

03-55-15-0002'"!

03-5B-15-7722'11®

03-5B-15-22271®

03-55-16-0002""

03-5B8-16-22271®

03-5B-16-27221®

03-55-17-0002%

03-8B-17-272221®

03-8B-17-222221®

03-55-18-0002

03-5B-18-2272°1®

03-SB-18-7772241®

X IX IX X [|[X|[|X

XXX |IX XXX [X|XIXX]IXIX XXX |X X

M X Ix x> [X|xIx|[X|X]|x|x|x]|x|[>x]x][|x]|x[|x]|X|[>xX]|x/|[x]|x

XAIX X [ XX [X|X[X]|X[|X|X]|X]|X[|X[|X|X|X}IX|X|[X|[X|[X]|X]X

XX | X | X X |X

XXX [X|IX XXX IX XXX |X[X]IX[|[X[X]|X][|X|X]|X]X]|X]|X

><)<><><><><)<'><><><><><><><><)<><><><><X><><><

XX X [ X X |X
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TABLE 4-2

SOIL SAMPLES AND LABORATORY ANALYSES
ABG STUDY AREA

NSWC CRANE, CRANE, INDIANA

PAGE 3 0OF 4

Sample No.

voc®

svoc®®

Herbicides
(s)

Pesticides
(6)

Dioxins /
Furans

Explosives

Nitrocellulose

Metals”

Nitrate

Nitrite

Perchlorate

03-58-19-0002%

03-5B-19-72722®)

03-58-19-72272®)

03-55-20-0002

03-SB-20-7777?1®

03-58-20-2772%16)

03-55-21-0002%

03-SB-21-2777@®)

03-88-21-2777%®)

03-55-22-0002

03-5B-22-22291®

03-SB-22.7727@1®)

03-55-23-0002?

03-5B-23-77270®

03-8B-23-27779®)

03-55-24-0002"%

03-SB-24.2777@1®

03-SB-24-77722®

03-55-25-0002%

03-SB-25-77771®

03-5B-25.77271%®

03-55-26-0002"

03-SB-26-772219®)

03-5B-26-2227°®

XXX XXX [ X x> x> [>x x> [>x[>x{x]|x|x|[x]|x]x|x]|x|x

XX [ g X X X Ix x> {>x|>x > {x|[>x[x]|x]|x|[x]|x]|x]|x]|x]|x

XX XX X X x> > Ix x> fx|[>x]|>x]>x{x|x]|x|[x]|x]|x|x|x

XXX X > Ix I Ix x> ix x> Ix[>x]x|x[xIx|x{x]Ix|x|x

NXAX [ XX X X x| X ]xix|x|x|>x|[>x{x]x|[x|[x|x|x|x]|x]|x

XX IX XXX X [X XX |>x[>x]|x]x]>x|[>x|x]|x|[x]|x]|x|x]|x]|x

X X [X XXX [|XIX[X|IX|{X]X|X[X]Ix]|X|X|x|[x|[x]|x][x]|x|[Xx

XX IX X X X [X [> XX |x|[>X|x|[>x[x|>x[x|[>x]x]|x|x|x]|x]|x
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TABLE 4-2

SOIL SAMPLES AND LABORATORY ANALYSES

NSWC CRANE, CRANE, INDIANA

ABG STUDY AREA

PAGE 4 OF 4

Sample No.

voc®

svoct®

Herbicides
(5)

Pesticides
()

Dioxins / Explosives
Furans

Nitrocellulose

Metals”

Nitrate

Nitrite

Perchlorate

03-55-27-0002°

03-5B-27-2222%1®

03-58-27-22229®

03-55-28-0002"%!

03-SB-28-227271®

03-5B-28-7777®

XX X X X |X

X | X X [ X |X|X

03-55-29-0002"

03-55-30-0002“

03-55-31-0002""

03-55-32-0002"

03-55-33-0002“

X[ X [ X X [ X [ XX [X|X[X]|X

XX [ X I XX [ XX |XIX]|X|X

X | X X |X|X

XX [X X [ X [XIX|X|IX|X]|X

XX [ X X[ X |X[|XIX[X]IX][X

XX [ X X | X | X | XX [|X[X]|X

XX X XX X [|X|X|[X]|X]|X

Totals

36

@©
o

g [ X | X [ X X | X

G X | X XX X

—
n
o
w

@
w

H
—_

[oo]
w

[o0]
w

T 36

ONOD A WA -

Burn Area
Burn Pit
Deposition
Reference
Appendix IX. .
Excluding organophosphorus pesticides.
TAL metals plus Sn (total).
Sample depth to be determined during drilling.
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TABLE 4-3

SUMMARY OF SOIL ANALYSES AND QUALITY CONTROL SAMPLES

ABG STUDY AREA
NSWC CRANE, CRANE, INDIANA

Parameter!" Samples Field Trip Rinsate Matrix Spike/. Total
Duplicates® | Blanks® | Blanks® | matrix Spike Duplicates®

Appendix IX VOCs 36 4 10 7 2/2 61
Appendix IX SVOCs (excluding 80 8 NA 15 4/4 111
organophosphorus pesticides)
Appendix IX Herbicides 5 1 NA 2 11 10
Appendix IX Pesticides 5 1 NA 2 11 10
Dioxins / Furans 12 2 NA 3 1 19
Explosives 83 9 NA 15 3/3 113
Nitrocellulose 83 9 NA 15 3/3 113
TAL Metals plus Sn (total) 41 5 NA 7 2/0 55
Nitrates 83 9 NA 15 4/0 111
Nitrites 83 9 NA 15 4/0 111
Perchlorate 36 4 NA 7 2/2 51

NA Not Applicable

W =

See Table 1-9 of this QAPP for specific analysis requirements and analyte lists.
Field duplicates will be collected at a frequency of one per every 10 samples.

Trip blanks will be submitted for analysis at a frequency of one per cooler containin
may vary, the number of trip blanks are estimated to be ten.
Rinsate blanks will be collected at a frequency of one per eve

estimates and may vary.

Matrix spike (MS) and matrix spike duplicate (MSD) sam

.analyses.

g samples for volatile organics analysis. Because the number of sample coolers shipped
ry 10 samples, with a minimum of one per day of sampling, per sampling device/instrument. These amounts are

ples will be collected at a frequency of one per every 20 samples. MS/MSDs are not applicable (NA) for field
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SUMMARY OF MONITORING WELL CONSTRUCTION DETAILS AT THE JEEP TRAIL (1)
NSWC CRANE, CRANE, INDIANA

TABLE 4-4

Horizontal Location

Well Screen Interval

- Well Screen Interval

Ground water Depth & Elevation

Ground Top of
Monitoring Well Date Surface Casing Depth to Depth to Elevation of | Elevation of Date Ground water
Number Installed North Coord | East Coord Elevation Elevation Top Bottom Top Bottom Measured Depth to Water Elevation
Feet Feet (feet-NGVD) | (feet-NGVD) | (feet-TOC) | (feet-TOC) (feet) {feet) (feet - TOC) (feet)
03-07 10/8/81 487,838 596,316 553.46 556.46 124 21.7 544.06 534.76 Sep-94 13.36 543.10
03-10 11/3/82 487,821 596,516 554.94 557.94 12.2 21.5 545.74 536.44 Sep-94 17.00 540.94
03-11 11/4/82 487,709 596,435 550.05 553.05 5.7 15.1 547.35 537.95 Sep-94 11.80 541.25
03-12 11/4/82 487,765 596,232 554.99 557.99 12.2 216 545.79 536.39 Sep-94 17.45 540.54
03-13 11/5/82 487,634 596,377 549.24 552.24 12.0 214 540.24 530.84 Sep-94 1 3.46 538.78
03-14 11/6/82 487,673 596,420 549.37 552.37 52 14.7 547.17 537.67 Sep-94 12.42 539.95
03-15 11/22/82 487,899 596,369 556.09 559.09 15.7 25.1 543.39 533.99 Sep-94 18.46 540.63
63-1 6 1 1/23/52 488,568 595,788 568.61 571.61 23.2 32.6 548.41 539.01 Sep-94 29.67 541.94
03-17 11/24/82 487,650 596,265 550.44 553.44 12.3 21.7 541.14 531.74 Sep-94 16.45 536.99
03-18 1/14/83 487,508 596,288 '549.80 552.80 14.6. 23.9 538.20 528.90 Sep-94 17.98 534.82
03-19 1/15/83 NF NF 556.37(2) ' 559.37 20.1 29.5 539.27 529.87 NF NF NF ‘
03-20 1/17/83 487,674 596,120 551.83 554.83 14.4 23.7 540.43 531.13 Sep-94 19.20 535.63
03-21 1/27/83- 488,044 596,243 557.12 560.12 12.8 221 547.32 | 538.02 Sep-94 19.08 541.04
03-22 1/27/83 487,820 596,405 655.72 558.72 14.5 23.8 544.22 534.82 Sep-94 17.61 541.11
03-23 1/28/83 487,933 596,069 559.34 562.34 14.9 23.3 547.44 539.04 Sep-94 18.30 544.04
03-24 2/6/83 488,012 596,462 586.04 589.04 42.0 51.4 547.04 537.64 Sep-94 49.32 539.72
03-25 2/7/83 487,902 596,498 570.64 573.64 24.2 33.5 549.44 540.14 Sep-94 33.06 540.58

1 All data was obtained from 'Letter Report: Preliminary assessment of Geology, Groundwater Hydrology, and Groundwater Contaminant Distribution of Jeep Trail 25 Area, Ammunition Burning Ground,

Naval Surface Warfare Center, Crane, Indiana
2 Data obtained from the original well log
NF - Not Found, presumed to be destroyed
NGVD - National Geodetic Vertical Datum
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TABLE 4-5

NSWC Crane
Draft QAPP
Revision: 1

Date: Aprit 2001
Section: 4
Page 42 of 57

PHYSICAL CHARACTERISTICS OF POTENTIAL MONITORING WELLS

. ABG STUDY AREA
NSWC CRANE, CRANE, INDIANA

Monitoring Well |Approximate Ground| Approximate Screen Approximate
Number Surface Elevation | Total Depth Length Desired Well Screen
(feet NGVD) (feet bgs) (feet) Elevation(?)
' : Top. Bottom
(feet NGVD) (feet NGVD)
SHALLOW ZONE WELLS : :
03MWTO1 560 25 10 545 535
03MWTO02 560 25 10 545 535
03MWTO03 560 25 10 545 535
03MWTO04 585 .50 10 545 - B35
03MWTO05 590 55 10 545 535
03MWTO06 550 15 10 545 535
03MWTO07 550 15 10 545 535
03MWTO08 550 15 10 545 535
03MWTO09 560 © 25 10 545 '535
DEEP ZONE WELLS
O3MWT10 570 75 10 505 495
~ |0BMWT11 555 60 10 505 495

03MWT12 555 - 60 10 505 495
03MWT13 585 60 10 505 495

NGVD - National Geodetic Vertical Datum

Bgs - below ground surface

1 Elevations will vary depending on the soil and rock types and fracture distribUtions encountered in

each boring, with the intent of monitoring similar hydrogeologic zones.
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TABLE 4-6

GROUND WATER SAMPLES AND LABORATORY ANALYSES
ABG STUDY AREA

NSWC CRANE, CRANE, INDIANA

NSWC Crane
Draft QAPP
Revision: 1

Date: April 2001
Section: 4
Page 43 ot 57

Location

vocC
"

SVOoC
01.2)

.Explosives

Nitrocellulose

Metals
@

Nitrate

Nitrite

Perchlorate

EXISTING WELLS

03-GW-07-01

03-GW-10-01

03-GW-11-01

03-GW-12-01

03-GW-13-01

03-GW-14-01

03-GW-15-01

03-GW-16-01

03-GW-17-01

03-GW-18-01

03-GW-20-01

03-GW-21-01

03-GW-22-01

03-GW-23-01

03-GW-24-01

03-GW-25-01

X X [ X IX | X[|X|X|XIX|[X]|X}|X]|X]|X]|>X]|X

X X IX X | X[ X|X[|X|X]|X]|X|{X][|X]|X]X]|XxX

XX X[ X |X|X|X[X}IX]|X]|XIX]|X]|>X]|X]|X

XX X [ X [|X[|X[X[X|X]|X][|X]|X[X]|X]X]|X

XX XX [X XX [X[|XIX{X|X|X|X]|XxX|iX

XX IX|IX[IX|X|X[|X}IX]|X[|[X]|X]|X]|X]|X]X

XX | X[ XX |X|X[X|X]|X]|[X]{X|X]|>X]|>x]|X

XX | XX [|X|X[X[X|X]|X][X]IX]|X]|X]|xX]|X

“NEWLY INSTALLED

03-GW-T01-01

03-GW-T02-01

03-GW-T03-01,

03-GW-T04-01

03-GW-T05-01

03-GW-T06-01

03-GW-T07-01

03-GW-T08-01

03-GW-T09-01

03-GW-T10-01

03-GW-T11-01

03-GW-T12-01

X | X [ X |X[IX[|X|X|X]|X]|X]|X]|X

X X [ XX |[X[|xX|X|X[|X{X]|xX]|Xx

X I I x| X [X[|X|X]|X|{X[X]|X]|X

X o[> I [ X [X|X|[|X]|X|[X]X]X]|X

X Ix [ |IX|X[|[X|X|X][|X]|X|[X]|X

X X X [X[X[X]|X|X|X]|X]X]X

X > [x [X XX |X|[|X|[X]|X]|X]|X

XX X [|X[XIXIX|X|[X]|X{X]}|X

03-GW-T13-01

X

X

>

>

x

>

bad

x

Totals

1629

16-29

16-29

16-29

16-29

16-29

16-29

16-29

W N~

Appendix IX. _
Excluding organophosphorus pesticides.
Target Analyte List metals plus Sn. Unfiltered sample will be analyzed for total metals. [f turbidity of water is

greater than 10 NTUs, a filtered sample will also be collected and analyzed for dissolved metals.
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TABLE 4-7

SUMMARY OF GRdUND WATER ANALYSES AND

QUALITY CONTROL SAMPLES,

ABG STUDY AREA
NSWC CRANE, CRANE, INDIANA

Parameter!” Samples Field Trip Rinsate | Source Water Matrix Spike/ Total”
‘ Duplicates® | Blanks® | Blariks"® Blanks® Matrix Spike Duplicates®
Appendix IX VOCs 16-29 2-3 2-4 3-4 1-2 1/1-2/2 26-46
Appendix IX SVOCs® 16-29 2-3 NA 3-4 1-2 - 11-2/2 24-42
Explosives 16-29 2-3 NA 3-4 1-2 1/1-2/2 24-42
Nitrocellulose 16-29 2-3 NA 3-4 1-2 1/1-2/2 . 24-42
TAL Metals plus Sn (total)® 16-29 2-3 NA 3-4 1-2 1/1-2/0 24-40
Nitrate 16-29 - 2-3 NA 3-4 1-2 1/1-2/2 24-42
Nitrite 16-29 2-3 NA . 3-4 1-2 1/1-2/2 24-42
Perchlorate 16-29 2-3 NA 3-4 1-2 1/1-2/2 24-42

NA  Not Applicable
1
2
3
conditions.
4
estimates and may vary.
5
6
7
8 Excluding organophosphorus pesticides.
9 TAL metals plus Sn. Unfiltered s

dissolved metals.

See Table 1- 9 of this QAPP for specific analytical requirements and analyte lists.
Field duplicates will be collected at a frequency of one per every 10 samples.
Trip blanks will be submitted for analysis at a frequency of one per cooler containing samples for VOC analysis. These amounts are estimates and may vary with actual final

Source water blanks consist of analyte-free water and potable water used for decontamination.
Matrix spike (MS) and matrix spike duplicate (MSD) samples will be collected at a frequency of one per every 20 samples.
Totals may vary due to estimates made for trip blanks and rinsate blanks.

Rinsate blanks will be collected at a frequency of one per every 10 samples, with'a minimum of one per day of sampling, per sampling devicefinstrument. These amounts are

ample will be analyzed for total metals. If turbidity of water is greater than 5 NTUs, a filtered sample will also be collected and analyzed for

Note: No QA/QC samples will be required for bromide analyses in support of the tracer study.
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TABLE 4-8

SURFACE WATER LABORATORY ANALYSES
ABG STUDY AREA
NSWC CRANE, CRANE, INDIANA

Location V(C1))C SX(Z))C Herb(i:):ides Pest(igides Explosives | Nitrocellulose | Nitrate | Nitrite M.etals(3) TSS | Perchlorate

Total Dissolved

x
x

03-SW-01-01.

03-SwW-02-01

03-SW-03-01

03-SW-04-01

03-SW-08-01

03-SW-08-01

03-SW-09-01

03-SW-11-01

Sv-v

03-SW-13-01

03-SW-14-01

03-SW-15-01

03-SW-16-01

03-SW-17-01

03-SW-18-01

> || > > | > | > o< x| > | >< [ < | >< | > | x
>l > > I x| > [ > || > | > [ < | >< | > | <
s> oo > s > ||| > | x| x|
s | > | 3¢ [ > | ¢ | > o [ > | > [ < [ < | < | < |
> | > [ | < I | > | | < [ < | < | < | = | =
s[> > | > ||| >x|x|x|x|{x]|x
{33 [ > [ > | >¢ | x| > | > | > | > | x| >
s | ¢3¢ I || > | > [ > [ > | < | < | ><| < | > | =
s> > e > x| > I ]| x|x|x]|x

s | > > [ ||| > o< [>< | < 1< | < {>| >

s | > e e < [ | ¢ [ < | < [ >< | >< | < | < | <
<[> | <] |>|>|>x|x|>x|x|x]|x

03-SW-19-01

e
(6, ]
-
wn
s
(64}
—_
wn
-
n
-
(¢,
-
(81
Y
w
—_
o
-
]
-t
)]
-
[4)]

Totals.

9210 010 -

1 Appendix IX.
2  Excluding organophosphorus pesticides.
3  TAL metals plus Sn.

Note: Two rounds of Surface Water Samples will be collected, one during tow flow periods and one during high flow periods. Round 1 samples are listed above. Round 2 samples
have “02” replacing “01” in the last segment of the location identifier. )
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TABLE 4-9

SUMMARY OF SURFACE WATER ANALYSES AND
QUALITY CONTROL SAMPLES

ABG STUDY AREA

NSWC CRANE, CRANE, INDIANA

Parameter'"

Samples Field Duplicates® | Trip Blanks® Matrix Spike/ Total
o Matrix Spike Duplicates”
Appendix IX Volatile Organic Compounds 15 2 1 1/1 20
Appendix IX Semivolatile Organic 15 2 NA 11 19
Compounds® '
Appendix IX Herbicides 15 2 NA 11 19
Appendix IX Pesticides 15 2 NA 1l 19
Explosives 15 2 NA 11 19
Nitroceliulose 15 2 NA 1M1 19
Nitrate 15 2. NA 11 19
Nitrite 15 2 NA 11 19
TAL Metals plus Sn (total)® 15 2 NA 1/0 18
TAL Metals plus Sn (dissolved)(s) 15 2 NA 1/0 18
“Total Suspended Solids 15 2 NA NA 17
Perchlorate 15 2 NA 11 19
NA Not Applicable
1 See Table 1-9 of this QAPP for specific analytical requirements and analytes lists.
2  Field duplicates will be collected at a frequency of one per every 10 samples. R
3 Trip blanks will be submitted for analysis at a frequency of one per cooler containing samples for VOC analysis.
4 Matrix spike (MS) and matrix spike duplicate (MSD) samples will be collected at a frequency of one per every 20 samples.
5  Excluding organophosphorus pesticides. )
6  TAL metals plus Sn.
Note: Two rounds of surface water samples will be collected, one during low flow periods and one during high flow periods. 9
o 3 pd
Note: No QA/QC samples will be required for bromide analyses in support of the tracer study. S o ® 2 o (g
| 288550
o= =%
238353
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TABLE 4-10
SUMMARY OF SEDIMENT SAMPLES AND LABORATORY ANALYSES
ABG STUDY AREA
NSWC CRANE, CRANE, INDIANA
PAGE 1 OF 2
Location VOC | SVOC | Herbicides | Pesticides | Explosives | Nitrocellulose | Metals Nitrate Nitrite TOC pH | Geotech | Perchlorate
(1 (1,2) (2)] 3} 3) 4)
03-SD-01-0006 X X X X X X

03-SD-01-0612

03-SD-02-0006

03-8D-02-0612

03-SD-03-0006

03-SD-03-0612

03-SD-04-0006

03-SD-04-0612

03-SD-05-0006

03-8D-05-0612

03-SD-06-0006

03-SD-06-0612

03-SD-07-0006

03-SD-07-0612

03-SD-08-0006

03-SD-08-0612

03-SD-09-0006

03-SD-09-0612

03-5D-10-0006

03-SD-10-0612

03-SD-11-0006

03-SD-11-0612

03-SD-12-0006

XX PIXIX XX XXX IX[X[XX]X|XIX|IX|X[|X[X]X]|X

XXX XX XXX [X|X[X|X]XX]|X|X]X|X]XX]|X]|X

>3 o e o o [ Ioc [ > [ o ¢ [>c | [ | > o< o< | > > |>|x

MOX XXX X XXX XXX XXX IX X[ XXX [|X[X

> > I3 o o< o< o< [ o< | o< | o< [oc [ oc o< [>¢ [ < [ ] i[> |>|>x]|x

NAX XXX IX XXX X[ XXX XXX XX XXX [X]|X

N X IX XXX XXX XXX X X[ XX XXX | XX [X

XX XXX Ix]IxIx|x|Xx[X]|x[>X]|X]|X]|X|>X[X|X]|[X]|X]|XxX]|X

MIX XXX X|XIXIXIX XXX X|IX]IX[X]IX|X[X[XIX]|X

XAIX X IX X X[ XXX [X XXX [XIX]X[X|X}XIX|X]|X|[X]|X

s[> > e x> > < > > o< > > [x|>x]>x|[x]|x

X XXX XXX XXX XXX |X XXX | XX |[X]|X]|X

KIX XX XXX X[XIX[X[X]|X|XIXPXIXPXX[X[X]X|X[X

1610 Ly ofed
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| iuosIAeY
ddvO yeid

by UoNIBS
A1 A AAQNK



d/S00090

8Y-v

9¢l0 01D

TABLE 4-10

SUMMARY OF SEDIMENT SAMPLES AND LABORATORY ANALYSES

ABG STUDY AREA
NSWC CRANE, CRANE, INDIANA

PAGE 2 OF 2
Location V(?)C SX%C Herb(i:):ides Pest(igides Explosives | Nitrocellulose Me(g)als Nitrate Nitrite TOC pH Gec:dt)ech Perchlorate
03-SD-12-0612 X X X X X X X X X X X X X
03-SD-13-0006 X X X X X X X X X X X X X
03-SD-13-0612 X X X X X X X X X X X X X
03-SD-14-0006 X X X X X X X X X X X X X
03-SD-14-0612 X X X X X X X X X X X X X
03-SD-15-0006 X X X X X X X - X X X X . X X
03-SD-15-0612 X X X X X X X X X X X X X
.03-SD-16-0006 X X X X X X X X X X X X X
03-SD-16-0612 X X X X X X X X X X X X X
03-SD-17-0006 X X X X X - X X X X X X X X
03-SD-17-0612 X X X X X X X X X X X X X
03-SD-18-0006 X X X X X X X X X X X X X
03-SD-18-0612 X X X X X X X X X X X X X
03-SD-19-0006 X X X X X X X X X X X X X
03-8D-19-0612 X X X X X X X X X X X X X
Totals 38 38 38 38 38 38 38 38 38 38 38 38 38
1 Appendix 1X
2 Excluding organophophorus pesticides
3 Target Analyte List Metals plus Sn
4 Geotech = Geotechnical Parameters including Unified Soil Classification, Grain Size, and Bulk Density
o)
3 8,03
183225
2§88%%
9.2.33
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TABLE 4-11

SUMMARY OF SEDIMENT ANALYSES AND QUALITY CONTROL SAMPLES

ABG STUDY AREA
NSWC CRANE, CRANE, INDIANA

Parameter" Samples Field . Trip Rinsate Matrix Spikes/ Total
Duplicates® | Blanks® | Blanks® | Matrix Spike Duplicates®
Appendix IX VOCs 38 4 1 4 2/2 51
Appendix IX SVOCs (excluding 38 4 NA 4 2/2 50
organophosphorus pesticides) _
Appendix IX Herbicides 38 4 NA 4 2/2 50
Appendix IX Pesticides 38 4 NA 4 2/2 50
Explosives ) 38 4 NA 4 - 2/2 50
Nitrocellulose 38 4 NA 4 2/2 50
TAL Metals plus Sn (total) 38 4 NA 4 2/0 48
Nitrate ' 38 4 NA 4 2/2 50
Nitrite 38 4 NA 4 2/2 50
Total Organic Carbon (TOC) 38 0 NA 0 0/0 38
Geotech © 38 0 NA 0 0/0 38
Perchlorate 38 4 NA 4 2/2 . 50
1 See Table 1-9 of this QAPP for specific analysis requirements and analytes lists.
2 Field duplicates will be collected at a frequency of one per every 10 samples.
3 Trip blanks will be submitted for analysis at a frequency of one per cooler containing samples for volatile organics analysis.
4 Rinsate blanks will be collected at a frequency of one per every 10 samples, with a minimum of one per day per sampling devnce/mstrument
5 Matrix spike (MS) and matrix spike duplicate (MSD) samples will be collected at a frequency of one per every 20 samples
6 Geotech = Geotechmcal parameters including Unified Soil Classification, grain size, and bulk density.
NA Not Applicable
g
g & __Z
B0»352
288530
2883889
¢.8.3%
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SUMMARY OF SAMPLE ANALYSES, CONTA.NER TYPES AND VOLUMES,

TABLE 4-12

PRESERVATION REQUIREMENTS, HOLDING TIMES AND ANALYTICAL LABORATORY FOR SOILS AND SEDIMENTS

ABG STUDY AREA

NSWC CRANE, CRANE, INDIANA

Parameter Sample Container Container Volume Preservation Maximum Holding Time!! Analytical
Laboratory
Appendix IX Volatile Organic 4 Encore™ samplers Four 5-gram containers Cool to 4 °C 48 hours to préservation; 14 days to analysis Laucks
Compounds
Appendix IX Semivolatile Wide-mouth jar, Teflon- 8 ounce Cool to 4 °C Extraction 14 days; analysis within 40 days of extraction Laucks
Organic Compounds lined plastic cap
(excluding organophosphorus
pesticides)
Appendix IX Herbicides Wide-mouth jar, Teflon- 8 ounce Cool to 4 °C Extraction 14 days; analysis within 40 days of extraction Laucks
lined plastic cap )
Appendix IX Pesticides Wide-mouth jar, Teflon- 8 ounce Cool to 4 °C Extraction 14-days; analysis within 40 days of extraction Laucks
lined plastic cap
Explosives and nitrocellulose |- Wide-mouth jar, Teflon- 8 ounce Cool to 4 °C Extraction 14 days; analysis within 40 days of extraction Laucks
lined plastic cap
Target Analyte List Metals Wide-mouth jar, Teflon- 8 ounce Cool to 4 °C Within 180 days; mercury within 28 days Laucks
plus tin (total) lined plastic cap
Dioxins Wide-mouth jar, Teflon- 8 ounce Coolto 4°C Extraction within 30 days; analysis within 40 days of Triangle
lined plastic cap . extraction. :
Nitrate Wide-mouth jar, Teflon- 8 ounce Cool to 4 °C 48 hour to analysis Laucks
lined plastic cap '
Nitrite Wide-mouth jar, Teflon- 8 ounce Cool to 4 °C 48 hours to analysis Laucks
lined plastic cap
Perchlorate Wide-mouth jar, Tefion- 8 ounce Cool to 4°C 28 days to analysis To Be
lined plastic cap I Determined
Total Organic Carbon (TOC) Wide-mouth jar, Teflon- 8 ounce Cool to 4 °C 28 'days Laucks
T lined plastic cap
PH Wide-mouth jar, Teflon- 8 ounce Cool to 4 °C As soon as possible - Laucks
lined plastic cap
Geotechnical(® Wide-mouth jar, Teflon- 8 ounce None Indefinite To be
lined plastic cap Determined

1
2

All holding times are from date of collection.
Includes Unified Soil Classification,-grain size, and bulk density

25 0 06 afeg
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TABLE 4-13

SUMMARY OF SAMPLE ANALYSES, CONTAINER TYPES AND VOLUMES,
PRESERVATION REQUIREMENTS, HOLDING TIMES, AND ANALYTICAL LABORATORY FOR AQUEOUS SAMPLES
ABG STUDY AREA
NSWC CRANE, CRANE, INDIANA

PAGE 1 OF 2
Parameter Sample Container Container Preservajtion“) Maximum Holding Time® | Analytical Laboratory®
Volume ‘

Appendix IX Volatile Organic Glass, black phenolic plastic (6) 40 mL Cool to 4 °C, da:rk, zero | 14 days to analysis Laucks

Compounds screw cap, Teflon-lined headspace, HC! to'pH <2
septum 0

Appendix IX Semivolatile Amber glass, Teflon-lined (2) 1000 mL | Cool to 4 °C, dark Extraction 7 days; analysis Laucks

Organic Compounds (excluding | cap ' within 40 days of extraction

.| organophosphorus pesticides)

Appendix 1X Herbicides Amber glass, Teflon-lined (2) 1000 mL | Cooi to 4 °C, dark 'Extraction 7 days; analysis Laucks
cap : within 40 days of extraction

Appendix [X Organochlorine Amber glass, Teflon-lined - {2) 1000 mL | Cool to 4 °C, dark Extraction 7 days; analysis Laucks

Pesticides cap within 40 days of extraction

Explosives Amber glass, Teflon-lined {2) 1000 mL | Cool to 4 °C, dark Extraction 7 days; analysis Laucks
cap within 40 days of extraction

Nitrocellulose Amber glass, Teflon-lined (2) 500 mL | Cool to 4 °C, dark Filtration 7 days; analysis Laucks
cap ' within 40 days of filtration

Target Analyte List Metals plus Polyethylene, plastic capw/ 1000 mL Cool to 4 °C, HNO3 to pH <2 | Within 180 days; mercury Laucks

tin (total) plastic liner : within 28 days

Target Analyte List Metals plus Polyethylene, plastic cap w/ 1000 mL Cool to 4 °C, HNO3 to pH <2 { Within 180 days; mercury Laucks

tin (dissolved) plastic liner within 28 days

Nitrate Polyethylene, plastic cap w/ 1000 mL Cool to 4 °C, dark analysis within 48 hours/48 Laucks
plastic liner hours

Nitrite Polyethylene, plastic cap w/ 1000 mL Cool to 4 °C, dark analysis within 48 hours/48 Laucks
plastic liner hours

Perchlorate Polyethylene, plastic cap w/ 500 mL Cool to 4 °C, dark analysis within 28 days To Be Determined
plastic liner

Total Suspended Solids (TSS) Polyethylene, plastic cap w/ 500 mL Cool to 4 °C 7 days to analysis Laucks
plastic liner

e
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PRESERVATION REQUIREMENTS, HOLDING TI

TABLE 4-13

SUMMARY OF SAMPLE ANALYSES, CONTAINER TYPES AND VOLUMES,

MES, AND ANALYTICAL LABORATORY FOR AQUEOUS SAMPLES
ABG STUDY AREA
NSWC CRANE, CRANE, INDIANA

PAGE 2 OF 2
Parameter Sample Container Container Preservation!" Maximum Holding Time® [ Analytical Laboratory®®
Volume .
Bromide Polyethylene, plastic cap w/ 1000 mL Cool to 4°C, dark 28 days Laucks
plastic liner
Note: Aqueous samples include ground water, surface water, and seeps.

1 HCI = Hydrochloric acid, HpSO4 = Sulfuric Acid, HNO3 = Ni<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>