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1.0 PROJECT DESCRIPTION

Several consulting organizations have been involved in work associated with Solid Wasle
Management Units (SWMUs) 6 and 7. Brown and Root Environmental (B&RE) was purchased by
Tetra Tech NUS, Inc. (TINUS) on January 1, 1998. RUST Environment and Infrastructure (RE&)
was a subcontractor to B&RE and continues to be a subcontractor o TINUS.

This Phase Il soils investigation is being conducted in accordance with applicable Resource
Conservation aﬁd Recovery Act (RCRA) Corrective Action requirements, including the need for RCRA
Facility Investigations (RFis) to be conducted at the Naval Surface Warfare Center (NSWC) Crane,
Crane, Indiana. The investigation will provide data on select metals concentrations in NSWC Crane soils
and ground water at the Demolition Range (DEMQ), which is SWMU 6. SWMLU 6 comprises an Army
demolition range (DR Army) and a Navy demalition range (DR Navy). The investigation will provide data
on select metal, polycyclic aromatic hydrocarbon (PAH), energetic material and heptachlor epoxide
concentrations in NSWC Crane soils at the Old Rifle Range (ORR}) (SWMU 7). SWMUs 6 and 7 contain

active and inactive portions.

Historical operations conducted at SWMUs 6 and 7 consisted of open detonation of ordnance items at the
DR Army and DR Navy (SWMU 6), and small arms firing and open burning of ammonium picrate at the
ORR {SWMU 7). These ireatment and operational activities caused releases of contaminanis to all
environmental media. Large quantities of explosives of various types were detonated within a large
rectangular area at the top of the hill at the DR Army (SWMU 6). Firing of rifles and other small arms into
berms and hillsides, and open buming of ammonium picrate caused releases of environmental
contaminants at the ORR (SWMU 7). These land uses are expected to continue into the foreseeable

future. Additional detail on historical site operations is provided in Section 1.3 of this QAPP.

Past risk assessment has indicated that humans could be exposed to unacceptable health risk caused by
certain chemicals associated with operations at SWMUs 6 and 7 {TtNUS, 1999a). The chemicals of
concern (COCs) and the SWMUs in which they are of concern are presented in Table 1-1. Except for
beryltium at SWMU 6 and PAHs at SWMU 7, all unacceptable human health risks are associated with
exposure to ground water (ingestion or dermal contact). Contaminants in the soil are presumed to be the

sources of ground water contamination.
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The degree of health risk to a human receptor is determined based on the frequency, duration, and
nature of exposure to contaminants. Consequently it is important to understand where humans could be

exposed to the contaminants.
Problem Statement

White some information on contaminated areas is available, the extent of potential soil contamination has
not been completely delineated at these two SWMUs. In order to determine the extent of contamination

for completing the RFI at these two SWMUs, two problems are of interest:

1. Determine the source area in soils that is causing a manganese “hot spot” in ground water at the
DR Navy.

2. Delineate the extent of soil contamination for the previously identified COCs at the ORR.

1.1 INTRODUCTION

NSWC Crane is a United States (U.5.) Navy installation located within U.S. Environmental Protection
Agency (U.S. EPA), Region 5. Accordingly, this QAPP has been prepared on behalf of the United States
Navy Southern Division Naval Facilities Engineering Command (SOUTHDIV) and NSWC Crane by
TiNUS to comply with U.S. EPA Region 5 requirements. Those requirements, described in Section 1.1.3,
govern all aspects of RCRA environmental investigations. In accordance with those requirements, project
planning closely followed the U.S. EPA Data Quality Objectives (DQOQ) process (U.S. EPA, 1994c). That
process requires explicit statements of the problem to be solved, the spatial and temporal boundaries
related to the probiem, 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 (SAP) designed to soive the stated problem.

All project planning outputs, which are typically prepared as multivolume text, have been transiated into
this QAPP as a stand-alone volume. As such, this QAPP describes the evaluation of existing data, and
governs the collection and analysis of additional environmental samples and the associated activities
required for generating chemical data to further delineate soil contamination at SWMUs 6 and 7. It
presents the project organization, objectives, planned activities, and specific quality assurance/quality
control (QA/QC) procedures associated with sample collection and analysis for the investigation. Specific
protocols for sample collection, sample handling and storage, chain-of-custody, chemical analyses, and
data evaluation and assessment are described. These protocois are specified to assure the data user
that the data generated during this investigation are of the expected qua'!ity.
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This work was performed under Contract Number N62467-94-D-0888, Contract Task Order {CTO)
Number 0056.

1.1.1 Project Objectives and Decision Statement

Past sampling has identified that contaminants are present at concentrations greater than proposed risk-
based target levels (RBTLs) at SWMUs 6 and 7, but that the extent of contamination has not been
determined. This investigation is designed to further delineate the extent of contamination. The decision

statement for this project that will facilitate attainment of the project objective is:

Using ground water data, determine whether a soil hot spot with concentrations greater than
RBBTLs and background concentrations could exist at SWMU 6. If the presence of a hot spot at
SWMU 6 is suspected based on ground water data, use geophysical surveys and soil
sampling/analyses to determine whether a hot spot exists and to delineate the extent of the soil
hot spot. if a soil hot spot is delineated within any round of sampling, conclude sampling efforts
and prepare the RFI report. If ground water data do not indicate that a hot spot exists declare no
further action. If a soil hot spot is indicated but not delineated within two rounds of sampling,
consider alternative actions such as delineating remaining comamination while implementing

remedial actions.

Determine whether the extent of soil contamination greater than RBTLs and background
concentrations has beeﬁ bounded at SWMU 7. If the extent of contamination has been bounded,
stop sampling; otherwise continue sampling until the extent is delineated or until two rounds of
sampling are completed. If contamination is not completely delineated after two sampling rounds,
consider alternative actions such as delineating the remaining contamination while implementing

remedial actions.

1.1.2 Project Status/Phase

A previous ecological risk assessment did not identify any unacceptable risk to ecological receptors at
these two SWMUs (TtNUS, 1999a). A human health risk assessment identified several COCs related to

unacceptable human health risk from exposure to site contaminants (TtNUS, 1999a).

At least one round of sampling is expected for this investigation with additional sampling rounds possible.

The strategy for all sampling rounds is similar. The COC concentrations will be determined and
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compared to appropriate RBTLs and background concentrations. The spatial region within which the soil
COC concentrations change from greater than RBBTLs and background concentrations to less than
RBTLs and background concentrations will be defined. An underlying assumption is that contamination
decreases with distance from the contamination source. Appropriate RBTLs and background

concentrations are described in Sections 1.1.3 and 1.4.2, respectively.

it is assumed that no transfer of Crane DEMO or ORR property is likely for at least 50 years. It is likely
that any land transfers will be preceded by further site assessment because of increased contarminant

concentrations resulting from continuing operations over the next 50-year time period.

Lateral sampling boundaries will be established as described in Section 1.4.2. Vertical migration of
contaminants will be represented by data from surface soil (0-1 foot depth interval) and subsurface sail
(2-4 feet depth intervals} at all sampling locations of the ORR. Intervals for soil sampling (if necessary) at
the DEMO will be determined by geologic conditions including depths to bedrock and ground water. The
0-1 foot interval was selected to be consistent with the work plan for the “Base-wide Background Sail
Investigation for NSWC Crane” (TtNUS, 1999c). These depth intervals are aiso consistent with the
potential land uses as identified throughout Section 1.0. Samples will not be collected in the water table or
bedrock, even if either of the water table or bedrock is encountered at depths more shailow than 4 feet at
the ORR and 10 feet at the DR Navy.

Migration/degradation of metals for the next 50 years is not expected to be significant; for organic

compounds the degradation is more probable and migration may be more likely.

The statistical analyses to be performed on the sample data are described in detail in Section 12.4.
Section 4 presents the sampling plan design and rationale behind selecting the target number of soil

samples for this project.

113 QAPP Preparation Guidelines

This QAPP has been prepared in accordance with the “U.S. EPA Region 5 QAPP Policy” (U.S. EPA,
1998), which includes instructions for preparing RCRA Investigation QAPPs. The “Example RCRA
QAPP,” which is included in this policy (U.S. EPA, 1998), was followed closely when developing this
QAPP. Also followed closely when establishing the QA/QC requirements specified in this QAPP was the
Navai 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
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health risk-based screening levels (RBSLs} were considered in developing this QAPP, especially when
selecting sampling and analysis methods to measure target anlayte concentrations in the media of
interest.  All QA/QC procedures are structured in accordance with applicable U.S. EPA Region 35

requirements, regulations, guidance, and technical standards.

Additional guidance regarding generation of this QAPP was obtained indirectly through a formal “pre-
" QAPP” meeting associated with the “Base-wide Background Soil Investigation for NSWC Crane,” held on
2 March 1999, at U.S. EPA Region 5 Headquarters in Chicago, Hinois. Representatives from the U.S,
EPA Region 5, SOUTHDIV, NSWC Crane, and TtNUS, Inc. met to introduce and discuss outstanding
technical issues at that meeting. A follow-up telephone conversation among the same parties was
conducted on 14 April 1999 to resolve outstanding issues. Those issues and their resolutions have been

incorporated into this QAPP.

Comparability of soils data between this investigation and the “Base-wide Background Soil Investigation
for NSWC Crane” is an important factor in being able to interpret the data and make background
comparisons. Therefore, SWMU 6 and 7 soil samples will be treated in a manner similar to those
collected for the background soil investigation. Data comparability is discussed further in other sections
of this QAPP.

1.2 SITE/FACILITY DESCRIPTION

This section consists of a discussion of background information, general site characteristics of the NSWC
Crane facility, and physical site characteristics specific to the DR Navy and the ORR. It discusses such
topics as site location, facility size and borders, natural and manmade features, climatology, topography,
local hydrology and hydrogeology, surrounding land use, and ecological communities and habitats.

1.2.1 Location

NSWC Crane is located in a rural, sparsely populated area of scuthern Indiana, approximately 75 miles
southwest of Indianapolis, 60 miles nerthwest of Louisville, Kentucky, and immediatety east of Burns City .
and Crane Village, Indiana. Most of NSWC Crane lies in the northern portion of Martin County with
smaller portions in Greene, Daviess, and Lawrence Counties. The majority of the facility is covered by
torest with the surrounding acreage either wooded or farmed land. A map of the NSWC Crane facility is
illustrated in Figure 1-1. The locations of the DEMO and ORR are shown on Figure 1-2.

119912/P 1-5 CTO 0056



NSWC Crane

QAPP

Revision: 1

Date: February 2000
Section: 1

Page 6 of 71

1.22 Facility/Site Size and Borders

NSWC Crane encompasses approximately 98 square miles (64,463 acres). It is bounded on the north by
State Road 45/58, on the west by U.S. Route 231, and on the south by U.S. Route 50/150. NSWC Crane
consists of approximately 1006 acres of improved grounds, 10,047 acres of semi-improved grounds, and
53,410 acres of unimproved grounds. Facility access is via four gates; the main gate referred to as the
Bloomington Gate (No. 1) in the north, Burns City Gate (No. 3) in the west, Bedford Gate (No. 3) along
the east, and Crane Gate (No. 4) at the northwest.

Demolition Range

The DEMO, also referred to in this document as SWMU 6, occupies approximately 90 acres atop two
steep-sided ridge tops in the central portion of the NSWC Crane. The DEMO is Iocatéd east of Crane
Highway 45 and south of Crane Highway 58. The majority of the DEMO is located in Sections 26, 27, 34,
and 35 of township 5 north (TSN), range 4 west (R4W) of the Indian Springs, Indiana Topographic
Quadrangle Map (USGS, 1978). The two ridge tops of the DEMO are known as the south ridge and the '
east ridge. The south ridge is also known as the DR Army and the east ridge is known as the DR Navy.
Figure 1-3 shows the outline of the DEMO and the DR Navy on a 1984 aerial photograph. The DR Army

is not part of this investigation.

Old Rifle Range

The ORR occupies approximately 20 acres immediately northeast and down slope of the DEMO. The
site is immediately west of NSWC Crane Highway 8 in the flat-lying floodplain of Turkey Creek. Currently
the ORR consists of a flat, grass-covered area bisected from north to south by a maintained gravel road.
This road provides access to various ground water monitoring wells located within the ORR and to a
powder burning area. The burning area is approximately one acre in size and is located in the northern
part of the ORR. It is used for burning yeliow D (ammonium picrate). West of the gravel road and south
of the yellow D burning area are located three earthen berms which were used in the past during rifle
target practice for back stops. At the extreme southern end of the ORR is a hiliside which served as the
ultimate back stop for any projectiles that did not land in the other three berms. The ORR is roughly
rectangular in shape and is located in Sections 26 and 35 of TSN, R4W on the Indian Springs, Indiana
Topographic Quadrangle Map (USGS, 1978). An additional area of investigation, referred to in this
document as the Old Pistol Range (OPR), is approximately 10 acres in size and is located immediately
adjacent to the north of the ORR. For the purposes of this QAPP, the area referred to as the ORR

consists of two separate areas; the maintained part of the ORR, which is referred to as the OHﬁ, and an
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adjacent abandoned shooting range referred to as the OPR. Figure 1-4 shows the outline of the ORR

and the OPR on a 1984 aerial photograph.

1.2.3 Natural and Manmade Features

Demolition Range

The patural features of the DEMO have been altered significantly as a result of the demolition activities
conducted and routine maintenance operations. Routing maintenance operations consist primarily of
removing trees and other vegetation in preparation of disposal operations and the denudation of
vegetation because of its location within the blast zone. Because no significant vegetation is present on
top of the demolition area, four sedimentation ponds have been constructed down slope of the DEMO to

intercept and collect most of the surface runoff.

Old Rifle Range

The ORR consists of a cleared area located on the flocdplain of Turkey Creek. Manmade features at the
QORR consist of three earthen berms used as backstops for target shooting, mechanical target hoiders,
and a chain-link fenced pad for the storage of wooden pallets used in conjunction with burning operations.
The QPR contains remnants of a wooden structure that may have been used as a shelter for target
shooting. One earthen berm is present at the CPR. The OPR is not maintained and therefore small trees

and brush are present throughout the area.

1.24 Climatology

The climate in the region of NSWC Crane can be described as temperate (NOAA, 1988). Precipitation is
distributed evenly throughout the year, and there is no pronounced wet or dry season for this region.
Raintall in the spring and summer is produced mostly from showers and thunderstorms. A peak rainfall of
about 2 1/2 inches in a 24-hour period can be expected about once a year. Snowfalls of 3 inches or more

occur on an average of two or three times per winter season.

Mean monthly temperatures for the region are shown in Table 1-2. Temperatures range from a minimum
of 27.9°F in January to a maximum of 75.7°F in July. The mean annual temperature for the area is
52.6°F. The annual mean monthly distribution of rain and snow for the area is shown in Table 1-3.
Annual rainfall total is about 40 inches per year with the highest mean monthly totals occurring in the late
spring and in the early summer period of May through July. Snowfall averages about 23 inches a year, with

maost oceurring in the winter months of December through February.
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Long-term climatological records {(NOAA, 1988) for the area indicate that the monthly prevailing wind
direction is southwest during the month of April through December, then shifts to the northwest during the
months of January through March. The annual prevailing wind direction for the region is from the

southwest. The annual average wind speed for the area is about 9.6 miles per hour (mph).

1.2.5 Topography

NSWC Crane is 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, 1998). 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 weathering
features can be found along this escarpment and on the eastern edge of the NSWC Crane facility. The
boundary between the Crawford Upland and the Mitchell Plain near the western boundary of NSWC
Crane is gradual (Murphy and Wade, 1998).

The terrain is predominantly rofling with moderately incised stream valleys throughout and occasional flat
areas in the central and northern portions of NSWC Crane. Most of the region is covered by deciduous
trees and shrubs. The elevations across NSWC Crane range from about 500 feet above mean sea level
{AMSL) to about 850 feet AMSL.

Demolition Range

The DEMO occupies approximately 90 acres atop two steep-sided ridge tops in the central portion of the
NSWC Crane. The operations area of the DEMO occupies the top of a 90-acre topographic ridge
bounded on the west, south and east by two major surface streams, Boggs Creek and Turkey Creek.
The area is currently unvegetated from recent demolition events. Surface elevation across the DEMO

ranges from approximately 600 to 700 feet AMSL.

0Old Rifie Range

The ORR occupies approximately 20 acres within the restricted zone of the DEMO. Surface elevations
range from siightly over 600 feet AMSL along the west 10 500 feet AMSL on the east, along Turkey
Creek. The site is immediately west of NSWC Highway 8 in the flat-lying floodplain of Turkey Creek,

immediately down slope of the DEMO. The site is a roughly rectangular, cleared area immediately
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northeast of the DEMO. A slope is located on the boundary of the western side of the ORR, although
most of the site consists of a flat, grass-covered area bisected from north to south by a maintained gravel
road. West of the gravel road are located three, earthen, grass-covered berms which were used in the
past during rifle target backstops. At the extreme southern end of the ORR is a grass-covered hillside
which served as the ultimate backstop for any projectiles that did not land in the other three bunkers.

The OPR is located in a floodplain formed from a tributary stream channel of Turkey Creek. The elevation
across the OPR varies from approximately 510 feet AMSL in the south to 525 feet to the north, east and

west. Much of the area along the southeast is marshiand.

1.2.6 Local Geology and Hydrogeology

The following sections summarize the general geology, stratigraphy and hydrogeoclogy of the NSWC
Crane. Specific details regarding the geology and hydrogeology of the DEMO and ORR are also included.
A detailed discussion of the general geclagy and hydrogeciogy of NSWC Crane cén be found in the Work
Plan for Base-wide Background Soil Investigation (TtNUS, 1999c).

1.26.1 General Gealogy and Stratigraphy

The geology at NSWC Crane is generally characterized by thin overburden deposits overlying bedrock.
The overburden deposits range in depth trom the surface down to 65 feet (Nohrstedt, et al., 1998) below
ground surface {bgs). These deposits generally consist of two types: Quaternary-age unconsalidated
deposits, and unconsolidated ‘residual soil derived from the underlying bedrock. Quaternary-age
deposits consist of alluvial, colluvial and glacial outwash deposits consisting of silt, sand, and gravel.
Residual scils were derived from the underlying sedimentary rocks and consist of clay, silt, sand and
fragmented and/or partially weathered bedrock. Bedrock underlying the NSWC Crane facility consists of
sedimentary rocks from the Lower Pennsylvanian-age Raccoon Creek Group and the Upper
Mississippian-age Stephensport and West Baden Groups. A detailed description of the generat geology
of NSWC Crane can be found in the “Base-wide Background Soil Investigation for NSWC Crane”™ Work
Plan (TtNUS, 1999¢). The generalized stratigraphic column for the NSWC Crane area is illustrated in
Figure 1-5.

Using the United States Department of Agrculture (USDA)/Scil Conservation Service (SCS) soil
classification system (McElrath, 1998), the soil at the DEMO and ORR has been classified by soil series,
Each of these soil series is defined by various soil characteristics {(e.g., grain size, ercsion, slope,

drainage, parent material or depositional source, etc.). Within these series, various sub-classes or soil
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map units have been defined. Table 1-4 lists the soil series and map units present at the DEMO and
ORR. The predominant soil type at the DEMQ is Wellston-Gilpin (WnE) and at the ORR and OPR is
Wellston (WeC2). Both of these soil types are silty loams.

For this study the USDA/SCS soil classifications have been categorized by the depositional environment
{DE). These depositional units have been fully described in the “Base-wide Background Seil Investigation
for NSWC Crane” Work Plan (TtNUS, 1999c). The DE refers to the parent material and mechanism from
which the soil was formed and determines the chemical and mineralogical composition of the soil
(McElrath, 1998). Grain size can also affect the chemical and mineralogical make-up of a soil or be
reflective of the mineralogy. DE and soil grain size will therefore be used to characterize the soils

collected as part of this investigation.

Geology of the Demolition Range

Overburden at the DEMO ranges in thickness from 2 to 10 feet. Detailed soil mapping near the DEMO
{McElrath, 1988) shows the area to be covered primarily by Zanesville-Udorthents compiex seils and
Wellston-Gilpin complex scils. Both of these soil types are silty loams. Zanesville soils are found on the
ridge tops, while the Udorthents soils correspond to areas which have been affected by earth-moving

activities. At the DEMO these two soll types are intricately intermixed.

The underlying bedrock on bcth the south and east ridges consists of interfingered and interbedded
sandstone, shale and coal seams from the Mansfield Formation of the Pennsylvanian-age Raccoon
Creek Group. Sandstone and shale comprise the predominant lithology, and individual beds typically

range from 5 to 15 feet in thickness.

The surface geology of the DEMO has been disturbed significantly over the past 50 years as part of site
operations which require the repeated mixing of surface soils through bulldozing. The maximum depth of
disturbed soils is expected to be approximately 6 feet. Because of this, the DE and grain size

classifications may not be useful as distinguishing features at this SWMU.

Geology of the Oid Rifle Range and Old Pistol Range

This geology description of the ORR is based on information provided in the Confirmation Work Report of
April 1984 for Demolition Area/Old Rifle Range conducted by the U.S. Army Corps of Engineers (Dunbar,
1984). The geology is composed of residuat soils formed by weathering of the underlying parent rock,

unconsolidated alluvium, and Pennsylvanian- and Mississippian-aged sedimentary rock. Soail thickness
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ranges from less than 2 feet to a maximum of about 30 feet bgs. The northern portion of the site is
covered with occasionally flooded Burnside loam, the western portion with Wellston silt loam, and the
eastern portion with frequently ﬂoc_)ded Haymond silt loam (McElrath, 1998). The variability of soil
thickness at the ORR reflects the erosional effects of the ancestral Turkey Creek and its tributaries. The
thickest soil correspends to areas of deepest fluvial incision of the rock surface and subsequent alluvial

{stream-deposited) and colluvial (slope bebris) filling of the Turkey Creek Valley.

The sedimentary rock underlying the ORR is Mississippian-age sedimentary rock from the Hardinsburg
Formation of the Stephensport Group. Bedrock at the ORR is lower in the stratigraphic sequence than at
the DEMO. Accordingly, bedrock underlying the ORR is comprised of the Mansfield Formation of the
Pennsylvanian-age Raccoon Group {as at the DEMO) and the Golconda/Haney Formation and Big Clifty

Formation of the Mississippian-age Stephensport Group.

1.26.2 Hydrogeology

Ground water in the unglaciated southwestern portion of Indiana, in general, is contained in joint openings
of limestone and sandstone aquifers. Aquifers are generally isclated from one another vertically by less
permeable shale units. Ground water enters the aquifers through outcrops and infiitration, and flows by

gravity down the dip of the strata or locally in directions controlled by the potentiometric gradient.

Regionally, ground water flow is expected to conform to the southwestward-dipping bedrock with a
gradient approaching the dip. Locally, ground water flow is likely to parallel the surface drainage on the
installation. Wells installed for the ground water monitoring network generally showed this ground water
flow agreed with local drainage. Seasonal fluctuations in the water table are expected to be slight
because precipitation is well-distributed throughout the year (Murphy, 1994; Murphy and Wade, 1998).

Hydrogeology of the Demolition Range

This hydrogeology description of the DEMO was based on information provided in the Confirmation Work
Report of April 1984 tor Demolition Area/Old Rifle Range conducted by the U.S. Army Corps of Engineers
{(USACE) (Dunbar, 1984). Ground water at the DEMO is flowing throughout fractures in a variety of rock
types. Ground water elevations along the south ridge range from 648 to 595 feet AMSL, a difference of
53 feet, while along the east ridge, ground water elevations range from 645 to 630 feet AMSL, a
difference of 15 feet. Ground water contour maps constructed from water measurements of 27
November 1981, show flow on the south ridge to be in opposite directions off the ridge, while on the east

ridge, flow is toward the southeast.
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According to the USACE, laboratory classification of soils range from clay (CL and CH) to clayey sand
(SC). These soils are light brown to grayish-brown. Scil permeability ranges from 0.0 to 3.0t x

108 cm/sec for a clay {CL) sail, which composes 79 percent of the soils samples from this site.

Hydrogeclogy of the Old Rifie Range

The hydrogeology of the ORR was based on information provided in the Confirmation Work Report of
April 1984 for Demolition Area/Old Rifle Range conducted by the USACE (Dunbar, 1984). During well
installation by the USACE, ground water was encountered in fractures in the sandstone at the northern
end and in the overburden at the southern end of the ORR. The uppermost occurrence of ground water
is within the alluvium, which is present over much of the ORR. Ground water elevations within the
underlying Big Clifty-Beech Creek aquifer are sih’uilar to those in the alluvium. The two units are
hydraulically connected and considered one unconfined aquiter in this area (Murphy and Wade, 1998).
The occurrence and movement of ground water is closely tied to the bedrock surface (USACE, 1991).
Ground water elevations within the site range from approximately 510 to 495 feet MSL, a difference of 15
feet. Flow direction is predominantly toward the east.

According to the USACE, laboratory classification of soils range from brown to tan clayey sand (SC) to
clay (CL and CH). Soil permeability from a clay (CL) soil was calculated to be 2.77 x 10 cm/sec (based

on 79% of the samples from this site).

1.2.7 Surrounding Land Use

The rural communities surrounding NSWC Crane are in transition from an economic base of agriculture,
mining, and quarrying to an economy built on manutacturing and service industries. The patterns of
settlement, population statistics, and median income are similar throughout the region (B&RE, 1997).

Because most of the regicn is covered by vegetation, the area is classified as rural {B&RE, 1997).

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 have an
impact on NSWC Crane. None of the areas adjacent to NSWC Crane are zoned, and zoning is not
anticipated in the near future. There are no known land use or community actions under consideration or
proposed at this time (B&RE, 1997).
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1.2.8 Ecological Communities and Habitats

A biological characterization of NSWC Crane, including a listing of plants and animals found at the facility,
is presented in the Installation Assessment (U.S. Army, 1978) and the Initial Assessment Study (IAS;
NEESA, 1983), and is summarized in the Environmental Monitoring Reports (Halliburton NUS, 1992a,
1992b, 1992c). A list of the species which may inhabit NSWC Crane and are protected under the U.S.
Endangered Species Act, Indiana Department of Natural Resources Heritage Data Center, or the U.S.
Fish and Wildlife Service is summarized in the RCRA FacHity Permit (U.S. EPA, 1995).

1.3 FACILITY HISTORY

This section provides a summary of historical site operations, and data collection and evaluation activities

for the DR Navy and the ORR. At the end of this section is a summary of the current status of the site.

1.3.1 General Operational History

NSWC Crane provides material, technical, and logistical support to the Navy for equipment, weapons
systems, and expendable and nonexpendable ordnance items. The facility was commissioned on
December 1, 1941 as the Naval Ammunition Depot {NAD), Burns City, to serve as an inland munitions
production and storage center. In 1943, the facility name was changed to NAD Crane in honer of
Commadore William Montgomery Crane, the first chief of the Navy's Bureau of Crdnance. The name
changed again in 1875 to Naval Weapons Support Center to reflect the facility’s growing involvement in
high-technology weapons system. In 1977, the Secretary of Defense combined all conventional
ammunition acquisition under the responsibility of a single service. The ammunition 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 tacility name was changed again to the Naval Surtace Wartare Center Crane. The
Army has assumed ordnance production, storage, and related responsibilities under the single-service
management directive. Al environmental activities on the installation, including permitting activities,
remain the responsibility of the Navy. Although ordnance production and storage still resides on Base,
NSWC Crane serves a modern and sophisticated Navy as a recognized 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 all major
branches of the Department of Defense (DOD), including the Coast Guard and the Defense RBeutilization
and Marketing Office (DRMO}.
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1.3.2 Demolition Range Navy Operational History

Much has been documented regarding ordnance treatment operations at the DR Army, which is the south
ridge of the DEMO (TtNUS, 1999a). Yet, documentation concerning DR Navy operations on the east
ridge of the DEMO is not as voluminous. Activities at the DR Navy are known to have been primarily
Explosive Ordnance Detachment {(EOD) training and treatment of smaller guantities of unexploded
ordnance (UXO) that are discovered on the Base. Frequent or large-scale demolition does not take place
at the DR Navy, and therefore this area (operating unit) is not included as part of the NSWC Crane RCRA
Subpart X Permit which was signed 11/29/99 and became effective 1/13/00.

Based on the low frequency and volume of demolition activity, pyrotechnic excavation and mixing of the
surface soils is not as frequent as at the DR Army. However, the DR Navy is bulldozed periodically as
part of demolition activities. Solii is pushed aside to make depressions for ordnance that is about to be
detonated, the ordnance is placed into the depression, and the depression is back-filled with soil to muffle
the subsequent blast and to limit the range of ejecta from the detonation. After a detonation, bulldozing is
used to regrade the detonation area. The bulldozing results in the mixing and redistribution of surface

soils and any environmental contaminants that have been released to the soils.

Chemical contaminant release mechanisms include penetration of soils by ordnance constituents and
combustion products, as well as airborne dispersal of contaminants in the form of ordnance constituents
and combustion products. Vertical migration of contaminants under the influence of downward
percolating rainfall is probable. Surface runoff of contaminated soils is also probable, although the
direction and degree of erosion is not easy to estimate because of periodic redistribution of soils by
bulldozing. Downward-migrating contaminants could potentially reach the water table, and previous
ground water analyses have indicated the existence of elevated concentrations of metals, especially

manganese, in the ground water.

1.3.3 Old Rifle Range Operational History

1.3.3.1 ORR

The ORR has been in use since the early 1940s. During the 1940's it was utilized as a practice firing
range for small caliber arms. In the 1950's and 1960’s, the range was used primarily for flashing material
associated with explosives. Flashing was performed on the ground with the energetic material in contact
with the soils. In the 1970’s, this area was used for the test firing of flares and other pyrotechnic items,
again in contact with the soils. Tests were also conducted by detonating a charge of high explosive on a
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sheet of metal. Explosive residue and fragments may have been dispersed in radial patterns from, and

primarily downwind of, the point of detonation.

A gravel access road bisects the ORR from north to south. The access road leads to various ground
water monitoring wells located within the ORR and to a powder burning area. This Yellow D burning
area, located in the northern part of the ORR, is approximately one acre in size. West of the access road
and south of the Yellow D burning area, are located three earthen berms which were used as back stops
during rifle target practice. At the extreme southern end of the ORR is a hillside which served as the

ultimate back stop for any projectiles that did not strike one of the other three berms.

In early 1980, three piastic-lined shallow pits were constructed for burning bulk explosives and
pyrotechnics. Around 1984, metal pans measuring 14 feet long by 7 feet wide by 1 foot deep were
installed on top of the existing fined pits. No surface preparation of the burn areas occurred prior to the
installation of the pans. Solid bulk propellant and explosives were open-burned (thermaily treated) in
three clay-lined steel pans at the ORR. The pans had aluminum lids for use when the pans were not in

operation.

Open burning begins with pouring and spreading of the propellant/explosive uniformly over the burn pan
and is followed by remote ignition. After combustion, ash is cleaned out of the burn pan and any pop out
(ejected material) is collected for disposal (TtNUS, 1999a). The average burn time for 9,000 pounds of
ammonium picrate (Yellow D) projectiles is approximately two hours, while 500 pounds of bulk Yellow D
will burn in each of three pans for up to four hours. This provides ample time for aerial dispersal of
combustion products. Such products may include steam, carbon dioxide, carbon monoxide, nitrogen,
nitrogen oxides, finely divided uncombusted propellant/explosive, and other chemical combustion
products, depending on the material being burned and the completeness of combusticn. individual burn
duration varies depending on moisture or other inert material content. Metal scrap collected from the
DEMO is also flashed in this area to assure complete deactivation of any residual explosives which may
have remained on or within the material. Thus, metal contaminants may also be vaporized and released
during combustion operations. The guantities of materials that have been released under normal

operations has not been estimated.

In 1997, three concrete-lined burn pads were constructed at the ORR for the flashing and thermal
treatment of Yellow D projectiles, bulk Yellow D and suspect explosive-contaminated materials.
Installation of these concrete pads occurred over the preexisting burn areas, again with no remediation of

the underlying soil conducted. The original liners beneath the burn areas are still in place, however.
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The concrete burn pads have 18-inch high sidewalls with an 8-inch thick reinforced concrete floor sloped
toward the center, where a graded‘ collection system directs any precipitation to a collection sump. The
floors of these concrete pads are covered with 6 inches of sand to prevent damage due to the intense
heat of the burning operations. If necessary, uncontaminated and untreated lumber (dunnage) is added
to the pads to facilitate combustion. Strict procedures are enforced to prohibit the use of
pentachlorophenol-treated materials as dunnage, thus reducing the potential for forming chlorinated

organic combustion products.

1.3.3.2 OPR

Very littie is known of historical operations at the QPR other than it was used for pistoi training. The OPR
apparently had two target ranges used for small caliber weapons and a wooden frame structure which
may have served as a shelter for the marksmen. One of the ranges at the OPR was oriented east-west
and used the side of a hill as a backstop. A stationary target platform constructed from metal pipes
extended approximately 20 feet parallel to this hiliside. During firing operations, the marksrmen apparently
stood close to or within the wooden structure and fired toward the west at a target located in front of the
hillside. Spent cartridges may have been gjected onto the ground and then put into containers within the
shed or into 55-gallon drums that are still present at the site. The second firing range at the OPR was
oriented roughly north-south and used a manmade earthen berm as a backstop. No evidence of a
permanent target holder is present at this range. During firing operations, the marksmen apparently
stood close to the wooden shed and fired to the north into the berm. Currently, the area is vegetated and

in an “unmaintained” condition. Figure 1-6 shows a generalized layout of historical operations.

1.3.4 Evaluation of Historical Data

Numerous environmental investigations have been conducted at the DR Navy and ORR over the past 10
years. A detailed, chronological presentation of these investigations and cther relevant activities is
provided in Appendix A. Soil and ground water have been sampled and a risk assessment was
conducted. Figures 1-7 and 1-8, respectively, show historical soil and ground water sample locations at
the DEMO. Figures 1-9 and 1-10, respectively, show historical soil and ground water samplie locations at
the ORR. The risk assessment is documented in the Current Contamination Cenditions Risk Assessment
(TINUS, 1999a). Certain background data were considered to be suspect du-ring the historical
investigations because the background concentrations of certain metals were greater than SWMU
concentrations for the same metals. Furthermore, it was discovered that very little of the historical
analytical data had undergone a sufficiently rigorous data validation to meet the minimum data usability

standards for risk assessment. The U.S. EPA and its contractor investigated this situation by conducting
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detailed data assessments. They determined that certain data sets shouid be rejected. For example, the
USACE laboratory non-explosives soils data for the ORR were rejected because of incomplete QC
documentation. Some resampling was conducted for the CCCRA, but most rejected data were not
completely replaced as part of this resampling. Tables 1-5 and 1-6 present all of the data used in the
CCCRA tor SWMU 7 and SWMU 8, respectively. The investigative chronology is depicted graphically in
Figure 1-11,

Because of the questionable or unknown quality of much of the data from past investigations, little of the
data has been used for planning this Phase Il RFl. However, the rejected metals data were used as
markers for other COCs to provide an initial estimate of the extent of chemical contamination at the ORR.
This initial estimate was used to select locations for collecting -additional soil samples. The rejected metals

data were judged to be usable in this regard for the following reasons:

+ Rather than being of known poor quality, the data were rejected because their quality is wholly or

partially undocumented. Thus, the data could actually be of satisfactory quality.

» The sefection of sampling locations is an inexact undertaking and relies heavily on professional
judgment. The rejected metals data add objectivity to that judgment by providing numerical

concentration estimates.

» Review of the sampling locations based on the rejected data appear to be reasonable for this project
(See Section 4).

» if any more than a single round of soil samples must be collected, the data from the first round of
sampling will be used as a basis for selecting the subsequent sampling locations.

1.35 Current Site Status

Out of the 1998 CCCRA came a list of COCs for both the DR Navy and the ORR {Table 1-1). Elevated
concentrations of metats, especially manganese, were detected in the ground water at the DR Navy. This
lead to the suspicion that a manganese hot spot exists in soils and that the soils are contarninating the

ground water.

A site visit was conducted on March 4, 1998 to identify information needed to complete the RFI Work

Plan for soils at the DEMO and the ORR. Conclusions from that visit are as follows:
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s The Environmental Site Manager (ESM) confirmed that the primary focus of soil investigation at the

DR Navy is to better define the location and extent of the manganese hot spot at the DR Navy.

¢ The ESM also confirmed that soil data are needed to characterize potential contamination in the soils
of the OPR backstop, the hillside to the west of the pistol range firing line, soils close to the 55-gallon
drums, and the upper reaches of the hillside behind the final concrete-reinforced backstop/target
mechanism located on the south end of the rifie range. Also, additional soil samples may be needed

on, and at the base of, the berms in the main area of the range.

In a teleconference heid on May 4, 1999 among TtNUS, the Navy and the U.S. EPA Region 5, a draft of
Section 1 of this QAPP was discussed. During that teleconference, the list of 14 COCs was confirmed to
be accurate and comprehensive for this project. Hexahydro-1,3,5-trinotro-1,3,5-triazine (RDX) was
eliminated as part of this investigation for the DR Navy because it has no bearing‘ on determining the
location or extent of a manganese hot spot in soils. This final list of project target analytes is presented in
Table 1-7.

The U.S. EPA Region 5 indicated during the May 4, 1999 teleconference that all concerns regarding other
contaminants had been addressed by virtue of the completed CCCRA conducted by RE&!. Another
significant outcome was consensus that the Navy would be responsible for deciding whether interim
remedial measures would be warranted at the DR Navy based on the results of the Phase Il RFI. A final
outcome was agreement that no additional data collection is necessary at the DR Army at this time.

Specific conclusions for each site are as follows:

SWMU 6 - Demvolition Range

The extent of all COC contamination at the DEMO (including both the DR Navy and the DR Army) is not
an issue as it has been addressed satisfactorily by other activities, including previous éampling and the
completed CCCRA. The only outstanding issue at the DR Navy is further characterization of the
manganese hot spot. TiNUS was assigned the responsibility of evaluating the historical ground water
data for wells near the alleged hot spot and making recommendations for additional investigation. It was
suggested that this should include developing and sampling the wells in question prior to identifying soil

sampling locations (if needed).
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SWMU 7 — Old Rifle Range

The extent of contamination is the primary issue at the ORR, which includes the OPR located to the north
of the ORR proper. This area has not been investigated and was recently identified as having pistol
shooting operations. The 1966 aerial photographs and site inspection clearly indicate this as a possibility.

This QAPP addresses the need for investigation in this area.

1.4 INTENDED DATA USES

This section prcn)ides a detailed description of the project target parameters and intended data uses.

1.4.1 Project Target Parameters

Project target parameters are presented in Table 1-7 for each area being investigated. Most parameters

are critical to the success of the project. Non-critical parameters are identified with a footnote in the table.

All field and laboratory target parameter results greater than or equal to reporting limits (RBLs) will be
reported. RLs for field parameters are based upon instrument or test kit capabilities and specifications.
Analytical results for Table 1-7 anaiytes that are less than applicable RLs will be reported with a “U"” fiag.
The “U" flag signifies that the sample was analyzed for the analyte but that the analyte was not detected
at a concentration greater than or equal to the RL. The RLs are based in part on best professional
judgment and also on statistical computations for determining method detection limits (MDLs) in
accordance with 40CFR Part 136, Appendix B {for organic analytes), or instrument detection limits {IDLs}
in accordance with the U.S. EPA Coniract Laboratary Program (for metals). Sample-specific RLs will be
computed for each sample to account for variations in the AL that are caused by factors such as sample
moisture content, the size of the sample aliquot used in the analysis, and dilutions. The sample-specific
RLs represent the lowest analyte concentrations that can he reporied with confidence that the repotted

value approximates the true value.

1.4.1.1 Field Parameters

Several field measurements will be made for this investigation, some of which are classified as critical and
some of which are classified as non-critical. The success of the project rests on the ability to acquire the
desired critical measurements. Non-critical measurements are useful aids when interpreting critical target

parameter data. Some of the non-critical measurements may also find additional uses in the future.
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Soil grain size and depth are classified as critical parameters, but they may not be critical to the
successful interpretation of project data. The reason for this is that the “Base-Wide Background Soil
Investigation for NSWC Crane” has not been completed and it is not known whether soil grain size and
depth are distinguishing characteristics associated with metal concentrations at NSWC Crane. A fu‘nher
complicating factor for the DR Navy is that surface and subsurface soils have been blended as part of
restoring site conditions following detonations. Whether or not these parameters turn out to be critical, it
is essential to measure them in the field for both the DR Navy and the CRR in anticipation of potentially

needing that informaticn when interpreting the data.

At the DR Navy, field determinations of ground water pH, specific conductance, temperature, turbidity and
monitoring well water level will be made. These data will be used to assist in the interpretation of metal
concentrations and explanations for the use of each parameter are provided in Table 1-7. Turbidity will
be the last measurement used to establish the attainment of stable well conditions prior to ground water

sampling, and is a critical parameter in this regard.
Table 1-8 presents the RLs for the ground water 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 and soils.
With the exception of RDX at the DR Navy , the target analytes are those identified in the CCCRA
(TtNUS, 1999a) as COCs. RDX was eliminated as a COC for the DR Navy because it has no bearing on

the existence or detection of a manganese hot spot.

Use of target analyte data for decision making is described in Sections 1.4.2 and 12.4. All metal
concentrations in soil for the DR Navy have been identified as critical parameters, although manganese is
the only metal used to delineate the extent of any hot spot. The reason for including the other metals as
critical parameters is that they were identified as COCs and they could corroborate the manganese data

when evaluating the existence of a metal hot spot.

Part of the data use includes comparisons of metal concentrations at the DR Navy and ORR to soil
background concentrations. However, the background concentrations will not be known until the “Base-
Wide Background Soil investigation for NSWC Crane” is completed. The anticipated completion date for

that investigation is June, 2000.
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The data use also requires comparison of the analytical data to human health RBTLs, which are action
levels derived from RBSLs. In general, the RBTL is the lowest {i.e., most conservalive) RBSL.
Exce‘ptions to this rule do exist when the lowest measurable analyte concentration using best available
routine analytical technology is greater than the lowest RBSL. This is explained further in the following
paragraphs. Table 1-9 provides a list of the laboratory parameters, laboratory detection and reporting
limits, RBSLs, and RBTLs for water and soil. Tabular presentations of the criteria used as a basis for
determining the RBSLs for soil and ground water are provided in Tables 1-10 and 1-11, respectively. The

following is a list of those risk-based criteria:
Soil Criteria

e .S5. EPA Generic Soil Screening Levels (SSLs} for Ingestion, Inhalation and Migration to Ground
Water {U.S. EPA, 1996a)

« U.S. EPA Region 9 Preliminary Remediation Goals (PRGs) for Residential and Industrial Land Use
(U.S. EPA, 1999b)

Water Criteria
+ Federal Maximum Contaminant Levels (MCLs} (U.S. EPA, 1998b)
« U.S. EPA Region 9 PRGs for Tap Water (U.5. EPA, 1999b)

¢ indiana Department of Environmental Management {{DEM) Tier | Default Residential Ground Water
Cleanup Levels (IDEM, 1997)

TtNUS worked closely with the subcontracted analytical laboratory to select and optimize analytical
methods in an effort to attain, to the greatest extent possible, laboratory RLs that are less than or equal to
the lowest RBSLs. For example, PAHs will be quantified using SW-846 Method 8270C with selective ion
monitoring (SIM) to achieve reporting limits that are less than the lowest RBSLs. Another example of the
efforts undertaken to achieve similar performance improvements is the use of SW-846 Method 6020
(inductively coupled plasma [ICPYmass spectrometry{MS]) in place of SW-846 Method 6010B
(ICP/atomic emission spectrometry [AES)) for selected metals.
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Despite the efforts to achieve BLs that are tess than or equal to the lowest RBSLs for ail analytes, the
RLs for arsenic in water and the RLs for arsenic, 2,6-dinitrotoluene (2,6-DNT), RDX and
2,4, B-trinitrotoluene (2,4,6-TNT) in soil do-not meet the associated RBSLs. The RLs for these chemicals
are marked with an asterisk (*) on Table 1-9. The problem of metal RLs being greater than lowest RBSLs
was discussed during the Pre-QAPP meeting for the NSWC Crane Background Soil Investigation held at
U.S. EPA Region 5 Headquarters on March 2, 1999. This QAPP also addresses the determination of
metal concentrations in soils, so the previous discussions held for the background study are viewed to be
relevant for this investigation. The problem of organic chemicals exceeding risk-based target levels has
also been raised in past discussions with U.S. EPA Region 5 representatives. The following text
summarizes the rationale for using the analytical methods established in this QAPP and presented on
Table 1-9.

A routine mass spectrometric/SiM analysis technique is not available for 2,6-DNT, RDX and 2,4,6-TNT.
The RLs in Table 1-8 for 2,6-DNT, RDX and 2,4,6-TNT are the lowest achievable RLs under routine
analytical conditions, yet they are greater than the lowest RBSLs. This situation is not reconcilable.
Consequently, the RLs for those analytes in soil will be used as the RBTLs (action levels} for establishing
extent of contamination at the ORR.

Past data suggest that arsenic concentrations will exceed the lowest soil RBSLs significantly, so a soil RL
greater than the lowest soil RBSL is not expected to be problematic. For arsenic in ground water,
analysis results will be reported to the RL. The tabulated BL for arsenic is the best achievable under
routine analytical conditions, therefore the data reported to the RL must suffice. A mitigating factor is that
only water manganese data will be used to establish the sampling locations for soil sampling at the DR
Navy. Therefore, failure to achieve the lowest RBSLs for metals other than manganese in ground water
is not critical to the success of this investigation. Consequently, the RL for arsenic in water will be used

as the RBTL (action level).
1.4.2 Decision Rules

The understanding of the site as described above and the DQO process outputs to this point are

consalidated in this section into succinct descriptions of how the data will be used for each SWMU.

1.4.21 Detinition

The decision rule is a statement which 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,
different decision rules have been developed for the DR Navy and the ORR. For both SWMUs, the
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decision rules form a basis for establishing a sampling plan design that will enable data of the correct
type, guantity and quality to be collected for attaining project objectives. Where kriging is incorporated into
the decision rule, it is understood that the kriged surface indicates the three-dimensional perimeter at
which the soil or ground water contamination is greater than the indicated action level {e.g., 2x mean

background concentration, 5x mean background concentration, or RBTLs).

In the discussions following, all references to soil background concentrations for metals refer to the mean
background concentrations to be determined under the "Base-wide Background Soil Investigation for
NSWC Crane" which is currently in progress. Background soil comparisons will consider the soil sample

depositionai area, grain size and depth.

Two times (2x) the mean background concentration will be used at the ORR for determining whether
inorganic contaminants are site-related or not. The rationale for this multinle (2x} is based upon
commonly accepted environmental practice that this multiple adequately discriminates between metals

concentrations that occur naturally and those that are elevated based upon site operations.

Five times (5x) the mean background concentration will be used at the DR Navy for determining one of
the boundary conditions for the soil manganese hot spot. For this project a hot spot is defined as a highly
concentrated source area rather than a non-source area that exhibits elevated contamination as a result
of hazardous waste operations. The rationale for this multiple (5x) is based upon professional judgement
that it sets a hot spot level high enough to be clearly elevated, and yet not so low as to encompass an

entire site known o have contarnination.

1.4.2.2 DR Navy Decision Rule

Ground water

If ground water manganese data exhibit an elevated concentration {using RCRA Subpart F down-gradient
and up-gradient water statistical comparisons) in at least one well AND the elevated concentration
exceeds the applicable ground water RBTL in the same well, conduct a geophysical survey and soil
sampling to delineate the extent of manganese concentrations in soil that exceed BOTH the RBTL and 5x
the mean background concentration. If no ground water manganese concentration is elevated relative to

the upgradient wefl AND greater than the applicable ground water RBTL level, take no further action.
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it, after collecting the first round of samples:

1. the greatest kriged soil manganese concentration (50 percent confidence bound) exceeds the

manganese RBTL AND 5x mean background concentration:

-

if the horizontal and vertical extent of manganese concentrations greater than RBTL AND 5x
mean background concentration has not been bounded, conduct another round of sampling
to further delineate the horizontal and vertical extent (to a maximum 10 foot* depth) of
manganese concentrations greater than both the RBTL AND 5x mean background
concentration,

if the vertical extent of manganese concentrations greater than RBTL AND 5x mean
background concentration has not been bounded at depths within 10 feet” of the ground
surface, discuss with U.S. EPA Region 5 the need to sample soil at depths greater than 10
feet” in another round of sampling to establish the vertical extent of manganese

cancentrations exceeding the hot spot criteria.

2. the greatest kriged soil manganese concentration (50 percent confidence bound) in the 0- to

1-foot and 8- to 10-foot* intervals is less than the manganese RBTL OR is less than 5x mean

background concentration, take no further action.

If, after the n" round of soil sampling:

kriged manganese concentration gradients (50 percent confidence bound) suggest that
manganese concentrations greater than RBTL AND 5x mean background concentration exist
beyond the three-dimensional perimeter of sampling, document the potential need for
additional sampling to further delineate manganese concentrations exceeding the
manganese RBTL AND 5x mean background concentration, and conduct further sampling, if
requested by U.S. EPA Region 5.

the perimeter surface over which kriged manganese concentration gradients (50 percent
confidence bound) change from greater than RBTL AND 5x mean background concentration
to less than EITHER RBTL OR 5x mean background concentration is established, take no

further action,

* Samples will not be collected from bedrock, in the water table or from beyond the DR Navy boundary

without discussions among TtNUS, the Navy, and U.S. EPA Region 5.

118912/P
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1.4.2.3 SWMU 7, ORR (OPR/ORR) Decision Rule, Soil Only

This decision rule applies to each area within SWMU 7 that is under investigation, namely, the OPR, and

the burn pan area and the berm area, collectively referred to as the ORR:

If, in the first round ot sampling the contamination boundary associated with SWMU 7 is not attained (i.e.,
at least one COC concentration is greater than 2x mean background concentration AND the RBTL in the
first round of sampling based on kriging at 50 percent confidence), collect another round of samples. If,
atter a second round of sampling, the contamination boundary is not atiained based on kriging (i.e., 2x
mean background concentration AND RBTL stilt exceeded), discuss alternative actions with the Navy and
U. &. EPA Region 5. If the contamination boundary is reached (i.e., COC concentration < 2x mean
background concentration OR RBTL) within n sampling rounds, stop sampling and write a RFI report with
appropriate recommendations. The stopping rule will be *kriged COC concentration <2x mean

background concentration OR RBTL" for all COCs in all samples.

Samples will not be collected from bedrock or from beyond the ORR boundary without discussions
among TtNUS, the Navy, and U.S. EPA Region 5.

1.5 SCHEDULE

Figure 1-12 depicts the proposed schedule for QAPP completion and proposed field activities.
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TABLE 1-1

CHEMICALS OF CONCERN IDENTIFIED
THROUGH HUMAN HEALTH RISK ASSESSMENT AND ASSOCIATED SWMUs

NSWC CRANE, CRANE, INDIANA

DR Navy, ORR,
Chemicals of Concern SWMU 6 SWMU 7

METALS
Aluminum X
Arsenic X X
Beryllium X2 X3
Manganese X XM
Nickel XM
ENERGETICS
2,4,6-Trinitrotoluene X
2,6-Dinitrotoulene X
Hexahydro-1,3,5-trinitro-1,3,5-triazine (RDX) X1 X
POLYCYCLIC AROMATIC HYDROCARBON
Benzo(a)anthracene XM
Benzola)pyrene X2
Benzo(b)fluoranthene X2
Dibenzo(a,h)anthracene Xt
Indeno(1,2,3-cd)pyrene X2
ORGANOCHLORINE PESTICIDES

meptachlor Epoxide ] X

1 Based on ingestion of ground water
2 Based on ingestion of beef and milk

3 Based on dermal contact with ground water
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TABLE 1-2

CLIMATOLOGICAL
MEAN MONTHLY TEMPERATURES*
NSWC CRANE, CRANE, INDIANA

Month Mean Monthly Temperature {°F)
January 27.9
February 30.6
March 40.3
April 52.0
May 62.5
June 71.7
July 75.7
August 73.6
September 66.8
October 55.3
November 42.0
December 31.8
Mean Annual 52.6

* Reference: NOAA, 1988.

°F - degrees Fahrenheit
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TABLE 1-3

CLIMATOLOGICAL MEAN MONTHLY RAINFALL

AND SNOWFALL AMOUNTS'

NSWC CRANE, CRANE, INDIANA

Mean Monthly | Mean Monthly
Month Rainfall Snowfall
{inches) (inches)
January 2.89 6.3
February 2.52 5.9
March 3.78 35
April 3.66 0.5
May 3.93. ™
June 4.06 0
July 3.89 0
August 3.28 o]
September 3.11 0
Qctober 268 T
November 3.21 1.9
December 2.95 48
Annual 39.98 23.0

*  Reference: NOAA, 1988.

1 Indicates snowfall amounts less than 0.01 inch.
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TABLE 1-4
SOIL TYPES AT DR AND ORR
NSWC CRANE, CHANE, INDIANA
SWMU SWMU Name Abbreviated | Soil Type Approximate
No. Name Percentage
06/09 | Demolition Range DR WnE 75
ZnC 5
ZaB 5
WeD2 5
ZaCz2 5
weC2 5
07/09 Old Rifle Range ORR WeC2 80
Bu 15
WeD2 10
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TABLE 1-5

ORR HISTORICAL SOIL DATA USED IN THE RISK ASSESSMENT

NSWC CRANE, CRANE, INDIANA

PAGE10OF5
fraction parameter risk group | sample_dat location nsample result| gual | units | ourresult
M ALUMINUM BACKGROUND // CR95-0755-A1 CR95-0755-A01-01 4320 | J [MG/KG| 4320 J
M ALUMINUM BACKGROUND 1 CRO5-0755-A02]  CR95-075S-A02-1 42501 J |MG/KG| 4250 J
] ALUMINUM BACKGROUND I CR95-0755-A03 CR85-0755-A03-01 4480 J [MG/KG[ 4480 J
M ARSENIC BACKGROUND ) CR35-075S8-A01 CR35-0785-A01-1 6.5 MG/KG 6.5
M ARSENIC BACKGROUND i/ CR95-07S8-A02| CR95-0755-A02-01 7 MG/KG 7
M ARSENIC BACKGROUND /o CR95-075S-A03| CR95-0755-A03-01 7.1 MG/KG 7.1
M BERYLLIUM BACKGROUND i CR95-075S-A01 CR95-0755-A01-01 0.62 MG/KG 0.62
M BERYLLIUM BACKGROUND { CR95-07558-A02| CR95-0755-A02-01 0.52 MG/KG 0.52
M BERYLLIUM BACKGRQOUND [ CR95-0758-A03| CR95-0758-A03-01 0.73 MG/KG 0.73
M MANGANESE BACKGROUND [ CRY5-0755-A01 CR85-0755-A01-01 1210 J |MG/KG| 1210 J
M MANGANESE BACKGROUND { CRa5-0755-A02 CR95-0755-A02-01 931 J IMG/KG] 931 J
- M MANGANESE BACKGROUND i CR95-075S-A03 CR95-07SS5-A03-01 968 J |MG/KG| 968 J
M NICKEL BACKGROUND [ CR95-0758-A01 CR25-07S8-A01-01 8 J IMG/KG 8 J
M NICKEL BACKGROUND I/ CR95-07558-A02{ CR95-0755-A02-01 7.3 J [MG/KG] 7.3 J
M NICKEL BACKGROUND [ CRO5-0758-A03| CR95-0758-A03-01 155 J |MG/KG| 155 J
EXP 2,4,6-TRINITROTOLUENE SITE /1 07/09-10-90 07/09-10-90 #1 250 U {UG/KG| 250 U
EXP 2,4,6-TRINITROTOLUENE SITE /1 07/08-10-90 07/09-10-90 #2 250 | U [UG/KG| 250 U
EXP 2,4.6-TRINITROTOLUENE SITE 07/31/90 (7/09-11-90 07/09/11/90 #1 250 | U JUG/KG| 250 U
EXP 2,4,6-TRINITROTOLUENE SITE /1 (7/09-11-90 07/09-11-90 #2 250 | U [UG/KG| 250 U
EXP 2,4,6-TRINITROTOLUENE SITE [ 07/09-11-90 07/09-11-80 #3 250 | U JUGKG, 250 U
EXP 2,4,6-TRINITROTOLUENE SITE {1 07/09-11-90 07/09-11-90 #4 250 | U |UG/KG] 250 U
EXP 2,4,6-TRINITROTOLUENE SITE /i 07/03-11-80 07/09-11-90 #5 250 | U (uc/KG| 250 U
EXP 2,4,6-TRINITROTOLUENE SITE [/ 07/08-11-90 07/09-11-80 #6 250 U JUG/KG| 250 U
EXP 2,4,6-TRINITROTOLUENE SITE 08/02/90 07/09-12-90 07/09/-12-90 #1 250 U (UG/KG| 250 U
EXP 2,4,6-TRINITROTOLUENE SITE 08/02/90 (07/09-12-90 07/09/12/90 #4 250 U |UG/KG| 250 U
EXP 2,4,6-TRINITROTOLUENE SITE [ 07/09-12-90 07/09-12-90 #2 250 U [UG/KG| 250 U
EXP 2,4,6-TRINITROTOLUENE SITE £/ 07/09-12-90 07/09-12-80 #3 250 | U |UG/KG] 250 U
. EXP 2,4,6-TRINITROTOLUENE SITE i 07/09-1-S0 07/09-1A-90 #1 250 | U |UG/KG| 250 U
EXP 2,4,6-TRINITROTOLUENE SITE L/ 07/09-1-80 07/09-1A-80 #2 250 | U JUG/KG) 250 U
EXP 2,4,6-TRINITROTOLUENE SITE { 07/09-1-90 07/09-1A-80 #3 250 | U JUG/KG| 250 U
2
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TABLE 1-5

ORR HISTORICAL SOIL DATA USED IN THE RISK ASSESSMENT

NSWC CRANE, CRANE, INDIANA

PAGE 2 OF 5
fraction parameter risk group | sample_dat location nsample result] qual | units | ourresult
EXP 2,4,6-TRINITROTOLUENE SITE /1 07/09-1-90 07/09-1A-80 #5 250 | U TUG/KG| 250 U
- EXP 2,4,6-TRINITROTOLUENE SITE 08/30/80 07/09-1A-80 07/90-1A-90 #4 250 | U |UG/KG| 250 U
EXP 2,4,6-TRINITROTOLUENE SITE 08/01/90 07/09-2-90 07/09-2-90 #1 250 | U [UG/KG| 250 U
EXP 2,4,6-TRINITROTOI|UENE SITE 08/01/90 07/09-2-90 07/09-2-90 #2 250 | U JUG/KG] 250 U
EXP 2,4,6-TRINITROTOLUENE SITE 08/01/90 07/09-2-80 07/08-2-30 #3 250 1| U jUGKG| 250 U
EXP 2,4,6-TRINITROTOLUENE SITE 08/01/90 07/09-2-90 07/09-2-90 #4 250 | U [UG/KG| 250 U
EXP 2.4,6-TRINITROTOLUENE SITE 08/01/90 07/09-2-90 07/09-2-90 #5 250 | U JUG/KG] 250 U
EXP 2,4,6-TRINITROTOLUENE SITE 07/26/90 07/09-3-90 07/09-3-90 #1 250 | U HUG/KG| 250 U
EXP 2.4,6-TRINITROTOLUENE SITE 07/26/90 07/09-3-90 07/09-3-90 #2 250 | U [UG/KG|] 250 U
EXP 2.4,6-TRINITROTOLUENE SITE 07/26/90 07/09-3-90 07/09-3-90 #3 250 | U [UuG/KG| 250 U
EXP 2,4,6-TRINITROTOLUENE SITE 07/26/80 07/09-3-90 07/09-3-90 #4 250 | U [UG/KG| 250 U
EXP 2,4,6-TRINITROTOLUENE SITE 07/26/90 07/09-3-90 07/09-3-90 #5 250 | U JUGKG| 250 U
EXP 2.4,6-TRINITROTOLUENE SITE 07/24/90 07/09-4-90 07/09-4-90 #1 199 J JUGKG| 199 J
EXP 2,4,6-TRINITROTOLUENE SITE 07/24/90 07/09-4-90 07/09-4-90 #2 250 U |UG/KG] 250 U
EXP 2,4,6-TRINITROTOLUENE SITE 07/24/90 07/09-4-90 07/09-4-90 #3 250 | U |UG/KG| 250 U
EXP 2,4,6-TRINITROTOLUENE SITE 07/24/90 07/09-4-90 07/09-4-90 #85 250 | U [UG/KG| 250 U
EXP 2,4,6-TRINITROTOLUENE SITE /] 07/09-4-80 07/08-04-90 #4 250 | U (UGIKG] 250 U
EXP 2,46-TRINITROTOLUENE SITE 07/25/90 07/09-5-90 07/09-5-90 #1 433 UG/KG 433

EXP “2,4,6-TRINITROTOLUENE SITE 07/25/90 07/09-5-90 07/09-5-90 #2 250 | U JUGKKG} 250 U
EXP 2,4,6-TRINITROTQLUENE SITE 07/25/90 07/09-5-90 07/09-5-00 #3 250 | U |UG/KG| 2850 U
EXP 2,4,6-TRINITROTOLUENE SITE 07/25/30 07/08-5-90 07/09-5-90 #4 250 | U [UG/KG| 250 U
EXP 2,4,6-TRINITROTOGLUENE SITE 07/27/9G 07/09-6~90 07/09-6-30 #1 147 J |UG/KG 147 J
EXP 2,4,8-TRINITROTOLUENE SITE 07/27/90 07/09-6-90 07/09-6-90 #2 250 | U TUG/KG| 250 U
EXP 2,4,6-TRINITROTOLUENE SITE 07/27/90 07/09-6-90 07/09-8-90 #3 250 } U JUG/KG] 250 U
EXP 2,4,6-TRINITROTOLUENE SITE 07/27/90 07/08-6-90 07/09-6-90 #4 250 | U JUG/KG| 250 U
EXP 2,4,6-TRINITROTOLUENE SITE 07/30/90 07/09-7-90 07/09-7-90 #1 250 | U [UG/KG| 250 U
EXP 2,4,6-TRINITROTOLUENE SITE 07/30/90 07/08-7-90 07/09-7-90 #2 250 | U [UG/KG| 250 U
EXP 2,4,6-TRINITROTOLUENE SITE 07/30/90 07/08-7-90 07/09-7-90 #5 250 | U [UG/KG| 250 U

EXP 2,4,6-TRINITROTOLUENE SITE 07/30/90 07/09-7-90 07/08-7-80 #6 250 1 U 1UGKG| 250 U o

EXP 2,4,6-TRINITROTOLUENE SITE 07/30/90 07/09-7-90 07/09-7-90 #7 250 U JUG/KG| 250 U %
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TABLE 1-56

ORR HISTORICAL SOIL DATA USED IN THE RISK ASSESSMENT

NSWC CRANE, CRANE, INDIANA

PAGE3OF5
fraction parameter risk group | sample_dat ocation nsample result] gual | units | ousresult
EXP 2,4,6-TRINITROTOLUENE SITE 07/30/90 07/09-7-90 07/09/7/90 #3 250 U [UGKG] 250 U
EXP 2,4 6-TRINITROTOLUENE SITE 08/03/90 07/09-8-90 07/09-8-90 #1 250 U [UG/KG] 250 U
EXP 2,4,6-TRINITROTOLUENE SITE 08/03/90 07/09-8-80 07/09-8-90 #2 3080 UG/MKG] 3080
EXP 2,4,6-TRINITROTOLUENE SITE 08/04/90 (7/09-8-90 07/09-9-90 #1 250 U [UG/KG| 250 U
EXP 2,4,6-TRINITROTOLUENE SITE 08/04/90 (7/09-9-90 07/09-8-90 #2 250 | U |JUG/KG] 250 U
EXP 2,4,6-TRINITROTOLUENE SITE 1/ CR95-0755-A04 CR95-0755-A04-01 250 | UJ |UG/KG] 250 UJ
EXP 2,4,6-TRINITROTOLUENE SITE i CR95-0755-A05 CR95-0755-A05-01 2490 | UJ |UG/KG] 2490 UJ
EXP 2,4,6-TRINITROTOLUENE SITE i/ CR95-0755-A06 CR95-0755-A06-01 250 | UJ |UG/KG| 250 Ud
M ALUMINUM SITE /1 CR95-075S-A04 CRO5-0755-A04-01 5210 | J [MG/KG| 5210 J
M ALUMINUM SITE i CR95-0755-A05 CR95-0755-A05-01 6990 | J [MG/KG| 6990 J
M ALUMINUM SITE [ CRg5-0755-A06 CR95-0755-A06-01 5050 J [MG/KG| 5050 J
M ALUMINUM SITE I CR970755-01 CRO70755-0101-1 6680 | J [MG/KG| 6690 J
M ALUMINUM SITE /1 CR9707385-05 CR970758-0501-1 5770 | J [MG/KG} 5770 J
M ALUMINUM SITE [ CR8707858-05 CRg9707S8-0504-1 62401 J IMG/KGI 6240 J
M ALUMINUM SITE i/ CRY70755-05 CR9707S8S8-0504-2 5330| J [MG/KG] 5330 J
M ALUMINUM SITE 1/ CRY70755-09 CR970755-0901-1 5940 J [MG/KG] 5940 J
M ALUMINUM SITE i CRO70785-12 CRO70758-1201-1 8110 J [MG/KG] 6110 J
M ALUMINUM SITE {1 CR970785-12 CR9707S5-1204-1 8930 J [MG/KG| 8930 J
M ARSENIC SITE L/ CRg5-0755-A04 CR95-0755-A04-01 6.5 MG/KG 6.5
M ARSENIC SITE [/ CR95-0755-A05 CRO5-0785-A05-01 9.1 MG/KG 9.1
M ARSENIC SITE I CR95-0755-A06| CR95-0755-A06-01 7.1 MG/KG 7.1
M ARSENIC SITE {1/ CR9707S5-01 CR970755-0101-1 3.2 J IMG/KG] 32 J
M ARSENIC SITE [/ CR970755-05 CR970755-0501-1 6.9 J |MG/KG}] 8.8 J
M ARSENIC SITE /! CR970755-05 CR970758-0504-1 5.7 J [MG/KG| 57 J
M ARSENIC SITE /! CR970788-05 CR97078S5-0504-2 5.8 J |MG/KG] 5.8 J
M ARSENIC SITE I CR970755-09 CR970785-0801-1 57 J |MG/KG] 57 J
M ARSENIC SITE I CR870755-12 CR970758-1201-1 5.8 J |MG/KG] 58 J
M ARSENIC SITE {{ CR970785-12 CR970735-1204-1 8 J [IMG/KG 8 J
08 BENZO{AJANTHRACENE SITE /1 CRY95-0755-A04 CR95-0755-A04-01 410 U |UG/KG] 410 U
0s BENZO(AJANTHRACENE SITE I CR95-0755-A05 CR95-0785-A05-01 2500 UG/KG] 2500
g
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TABLE 1-5

ORR HISTORICAL SOIL DATA USED IN THE RISK ASSESSMENT

NSWC CRANE, CRANE, INDIANA

PAGE 4 OF 5
fraction parameter risk group | sample_dat location nsample result| qual | units | ourresult

0S BENZO(A)JANTHRACENE SITE [/ CR95-0753-A068] CR95-078S-A06-01 77 J |UGKG] 77 J

0S8 BENZO(AJANTHRACENE SITE i/ CR970755-01 CR970758-0101-1 420 | U {UG/KG| 420 U

QS - BENZO(A}PYRENE SITE i CR95-0758-A04 CR95-075S-A04-01 410 | U JUG/KG| 410 U

oS BENZO(A)PYRENE SITE { CR95-0755-A05 CHR95-07SS-A05-01 2800 UG/KG] 2800

0S BENZO(AJPYRENE SITE /1 CR95-07SS-A06]  CR95-075S-A06-01 100 J |UG/KG] 100 J

08 BENZO(A)PYRENE SITE i/ CR97075S-01 CR97075S-0101-1 420 | U [UG/KG| 420 U

08 BENZO(B)FLUORANTHENE SITE [/ CR95-0755-A04 CR95-0755-A04-01 410 | U JUG/KG| 410 U

03 BENZO(BJFLUORANTHENE SITE i CR95-075S-A05 CR95-0755-A05-01 3700 UG/KG] 3700

08 BENZO(B)FLUOBANTHENE SITE f CR95-0758-A06|  CR95-07SS-A06-01 99 4 |UG/KG} 99 J

0s BENZO(B)FLUORANTHENE SITE /] CR970758-01 CRY70755-0101-1 420 | U JUG/KG| 420 U

M BERYLLIUM SITE /1 CR95-0738-A04 CR95-075S-A04-01 0.85 MG/KG 0.85

M BERYLLIUM SITE ¥} CRY5-0755-A05 CHO5-0755-A05-01 0.63 MGKG 0.63

M BERYLLIUM SITE /i CR85-078S5-A06 CR95-0758-A06-01 0.81 MG/KG 0.81

M BERYLLIUM SITE [/ CR970758-01 CR97075S5-0101-1 1.2 MG/KG 1.2

M BERYLLIUM SITE // CR970755-05 CR970755-0501-1 0.46 MG/KG 0.46

M BERYLLIUM SITE i/ CRY70755-05 CR970755-0504-1 0.83 MG/KG 0.83

M BERYLLIUM SITE /7 CR970785-05 CR97075S5-0504-2 1.1 MG/KG 1.1

M BERYLLIUM SITE !/ CR9707S85-09 CR97075S-0901-1 0.37 MG/KG 0.37

M BERYLLIUM SITE {1 CR970758-12 CR970758-1201-1 1 MG/KG 1

M BERYLLIUM SITE {7 CR9707S5-12 CRg70755-1204-1 0.46 MG/KG 0.46

08 DIBENZO(A HJANTHRACENE SITE i CR95-0755-A04 CR95-0755-A04-01 410 | U jUG/KG| 410 U

0S DIBENZO(A HIANTHRACENE SITE {1 CR85-07S8-A05 CR95-0755-A05-01 840 UG/KG 840

0S DIBENZQ(A,HJANTHRACENE SITE !/ CR95-0785-A06 CR95-07385-A06-01 19 J |UG/KG 19 J

08 DIBENZO{A HJANTHRACENE SITE /! CR970755-01 CR9707S5-0101-1 420 | U JUG/KG| 420 U

0S8 INDENQ(1,2,3-CD}PYRENE SITE i/ CR95-075S-A04 CR95-0755-A04-01 410 | U JUGKG| 410 U

08 INDENO(1,2,3-CD)PYRENE SITE / CR95-075S-A05 CR95-075S-A05-01 2200 UG/KG| 2200

0S8 INDENC(1,2,3-CD)PYRENE SITE {1 CR95-075S-A06] CR95-075S-A06-01 81 J JUG/KG| 81 J

08 INDENO{(1,2,3-CD)PYRENE SITE /i CR970755-01 CR970758-0101-1 420 | U JUG/KG| 420 U

M MANGANESE SITE /] CR95-0755-A04 CR95-075S-A04-01 666 J |MG/KG| 666 J o

M MANGANESE SITE f/ CR95-0758-A05| CRS85-0755-A05-01 525 J |MG/KG| 525 J =
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TABLE 1-5

ORR HISTORICAL SOIL DATA USED IN THE RISK ASSESSMENT

NSWC CRANE, CRANE, INDIANA

PAGE 5 OF 5

fraction parameter risk group | sample_dat location nsample result| gqual | units | ourresult
M MANGANESE SITE /1 CR95-0755-A06 CR385-0755-A06-01 1120 J |[MG/KG[ 1120 J
M MANGANESE SITE 1 CR970755-01 CRO70785-0101-1 1660 J |MG/KG| 1660 J
M MANGANESE SITE N CR970758-05 CR970755-0501-1 588 J |IMG/KG| 588 J
M MANGANESE SITE i CR970755-05 CR970785-0504-1 1150 | J IMG/KG| 1150 J
M MANGANESE SITE N CRg70755-05 CR970785-0504-2 1200 J |{MG/KG[ 1200 J
M MANGANESE SITE Hi CR970755-09 CR970755-0901-1 357 J IMG/KG] 357 J
M MANGANESE SITE /1 CR970755-12 CR970758-1201-1 1220 J [MG/KG| 1220 J
M MANGANESE SITE /! CR970755-12 CR970758-1204-1 765 J |MGKG[ 7865 J
M NICKEL SITE 1/ CR95-075S-A04 CR95-075S-A04-01 124 J |MGKG|[ 124 J
M NICKEL SITE i CR95-0755-A05 CR95-0755-A05-01 14.1 J IMGKG] 141 J
M NICKEL SITE i CR95-07SS-A06 CR95-0755-A06-01 10.9 MG/KG 10.9
M NICKEL SITE /1 CR870755-01 CR970785-0101-1 16.7 MG/KG 16.7
M NICKEL SITE !/ CR97075S5-05 CR970755-0501-1 10.9 MG/KG 10.9
M NICKEL SITE i CR970755-05 CR970785-0504-1 15.7 MG/KG 15.7
M NICKEL SITE i CR970758-05 CR970755-0504-2 17.3 MG/KG 17.3
M NICKEL SITE L CR97075S-09 CR870735-0801-1 6.1 MG/KG 6.1
M NICKEL SITE i/ CR970755-12 CR970755-1201-1 9.8 MG/KG 9.8
M NICKEL SITE i1 CRO707558-12 CRI70785-1204-1 75 MG/KG 7.5
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TABLE 1-6

DR NAVY HISTORICAL SOIL DATA USED IN THE RISK ASSESSMENT
NSWC CRANE, CRANE, iINDIANA

PAGE10OF4
fraction parameter risk_group sample dat location nsample result | qual| units | ourresult
EXP | 2,4,6-TRINITROTOLUENE |BACKGROUND 08/24/95 CR95-0655-A01 CR95-0655-A01-01 250 | UJ JUG/KG| 250 UJ
EXP | 2,4,6-TRINITROTOLUENE |BACKGROUND 08/24/95 CR95-0655-A01| CR95-0655-A01-01 {dup) | 250 | UJ JUG/KG]| 250 UJ
EXP | 2,46-TRINITROTOLUENE |BACKGROUND 08/24/95 CR95-0655-A01| CR95-085S-A01-01-AVG | 250 | UJ |UG/KG| 250 UJ
EXP [ 2,4,6-TRINITROTOLUENE |BACKGROUND 08/24/95 CR95-0655-A02 CR95-0655-A02-01 250 | UJTUG/KG] 250 L)
EXP [ 2,4,6-TRINITROTOLUENE |BACKGROUND 08/24/95 CR95-0655-A03 CR95-0655-A03-01 250 | UJ |UG/KG| 250 UJ
EXP 2,6-DINITRCTOLUENE BACKGROUND 08/24/95 CR95-065S-A01 CR95-0655-AC1-01 390 | U UG/KG]| 390 U
EXP 2,6-DINITROTOLUENE BACKGROUND 08/24/95 CR95-0655-A01 CR95-0655-A01-01 260 | U JUG/KG]| 260 U
EXP 2,6-DINITROTOLUENE BACKGROUND 08/24/95 CR95-0655-A01] CR95-0655-A01-01 (dup) | 410 | U JUG/KG] 410 U
EXP 2,6-DINITROTOLUENE BACKGROUND 08/24/95 CRO95-0655-A01| CR95-0653-A01-01 (dup) | 260 | U |[UG/KG]| 260 U
EXP 2,6-DINITROTOLUENE BACKGROUND 08/24/35 CR95-0655-A01| CR95-06SS3-A01-01-AVG | 400 { U JUG/KG] 400 U
EXP 2,6-DINITROTOLUENE BACKGROUND 08/24/95 CR95-0655-A02 CR95-0653-A02-01 380 | U JUG/KG| 380 U
EXP 2,6-DINITROTOLUENE BACKGROUND 08/24/95 CH95-0655-A02 CR95-0653-A02-01 260 { U JUGKG| 260 U
EXP 2,6-DINITROTOLUENE BACKGROUND 08/24/95 CR95-0655-A03 CR95-06SS-A03-01 260 | U |UG/KG]| 260 U
EXP 2,6-DINITROTOLUENE BACKGROUND 08/24/35 CR95-0655-A03 CR95-0655-A03-01 410 | U JUG/KG| 410 U
M ALUMINUM BACKGROUND 08/24/95 CR95-0655-A01 CR95-0653-A01-01 72801 J |MG/KG| 7290 J
M ALUMINUM BACKGROUND 08/24/95 CRY5-065S-A01} CR95-065S8-A01-01 (dup) | 6660 { J [MG/KG| 6660 J
M ALUMINUM BACKGROUND 08/24/95 CR95-0655-A01| CRY5-065S-A01-01-AVG [ 6975 J [MG/KG| 6975 J
M ALUMINUM BACKGROUND 08/24/95 CR95-0655-A02 CR95-065S-A02-01 4180 J |MG/KG| 4180 J
M ALUMINUM BACKGROUND 08/24/95 CR95-0655-A03 CR95-065S-A03-01 5810 J |MG/KG]| 5810 J
M ARSENIC BACKGROUND 08/24/95 CR95-0655-A01 CR95-065S-A01-01 B4 | J IMG/KG| 84 J
M ARSENIC BACKGROUND 08/24/95 CR95-0655-A01[ CR95-0655-A01-01(dup) | 9.8 | J [MG/KG]| 9.8 J
M ARSENIC BACKGROUND 08/24/95 CR95-0655-A01] CR95-0655-A01-01-AVG | 941 J IMG/KG| 9.1 J
M ARSENIC BACKGROUND 08/24/95 CR95-065S-A02 CR95-065S-A02-01 47 | J IMG/KG] 4.7 J
M ARSENIC BACKGROUND 08/24/95 CR95-065S-A03 CR95-0655-A03-01 6.2 | J [IMG/KG| 6.2 J
QS8 BENZO(AJANTHRACENE |BACKGRQUND 08/24/95 CR95-0655-A01 CR95-068S-A01-01 390 | U {UG/KG]| 380 U
oS BENZO(A)JANTHRACENE |BACKGROUND 08/24/95 CR95-0658-A01] CR95-065S-A01-01 (dup) | 410 | U [UG/KG]| 410 U
O BENZO(AJANTHRACENE |BACKGROUND 08/24/95 CR95-065S-A01| CRS95-0655-A01-01-AVG | 400 | U [UG/KG| 400 U
0s BENZO(AJANTHRACENE |BACKGROUND 08/24/95 CR95-0658-A02 CR95-065S-A02-01 380 | U JUG/KG| 380 U
0S BENZO(A)JANTHRACENE |BACKGROUND 08/24/95 CR95-0655-A03 CR95-065S-A03-01 410 | U JUG/KG| 410 U
05 BENZO(A)PYRENE BACKGROUND 08/24/95 CR95-065S5-A01 CR95-0655-A01-01 390 | U JUG/KG| 390 U
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TABLE 1-6

DR NAVY HISTORICAL SOIL DATA USED iN THE RISK ASSESSMENT

NSWC CRANE, CRANE, INDIANA
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fraction _parameter risk_group sample_dat location nsample result | qual| units | ourresult
0S8 BENZO(APYRENE BACKGROUND 08/24/35 CRO5-0658-A01| CR95-0655-A01-01 (dup) | 410 | U |UG/KG| 410 U
08 BENZO{A)PYRENE BACKGHROUND 08/24/35 CR95-0685-A01] CR95-0655-A01-01-AVG | 400 | U |UG/KG| 400 U
oS BENZO{A)PYRENE BACKGROUND 08/24/95 CRg5-0688-A02 CR95-0655-A02-01 380 | U JUG/KG| 380 U
oS BENZO(A)PYRENE BACKGROUND 08/24/35 CR95-0655-A03 CRY95-0653-A03-01 410 | U [UGKG] 410 U
0S | BENZO(B)FLUORANTHENE |[BACKGROUND 08/24/95 CRY5-0655-A01 CR95-0655-A01-01 390 | U JUG/KG| 390 U
0S | BENZO(B)FLUORANTHENE |[BACKGROUND|  08/24/95 CR95-0655-A01| CR95-0658-A01-01 (dup) | 27 | J |UGKG| 27 J
0S | BENZO(B)FLUOBANTHENE |BACKGROUND|  08/24/95 CR95-06558-A01| CR95-0685-A01-01-AVG 27 | J |UGKG| 27 J
0S | BENZO(BJFLUORANTHENE |BACKGROUND|  08/24/95 CR95-065S-A02 CR95-0655-A02-01 380 | U |[UG/KG| 380 U
0S5 | BENZO(B)FLUORANTHENE |BACKGROUND|  08/24/95 CR95-065S-A03 CR95-0655-A03-01 410 | U |UG/KG| 410 U
M BERYLLIUM BACKGRQUND 08/24/95 CR95-065S-AMN CR85-0655-A01-01 0.7 MG/KG|] 0.7
M BERYLLIUM BACKGRQUND 08/24/95 CRO5-068S-A01| CR95-0655-A01-01 (dup) | 0.8 MG/KG| 0.8
M BERYLLIUM BACKGROUND 08/24/95 CR95-06558-A01| CR95-0655-A01-01-AVG | 0.75 MG/KG] 0.75
M BERYLLIUM BACKGROUND 08/24/95 CR95-0658-A02 CRY5-0658-A02-01 0.59 MG/KG| 0.59
M BERYLLIUM BACKGROUND 08/24/95 CR95-0655-A03 CR95-0655-A03-01 0.83 MG/KG| 0.83
0S8 [DIBENZO(A HIANTHRACENE| BACKGRQUND (08/24/95 CR95-0655-A01 CR95-0655-A01-01 390 | U JUG/KG| 390 U
0S |DIBENZO(A HIANTHRACENE|BACKGROUND 08/24/95 CR95-0655-A01| CR95-0655-A01-01 (dup) | 410 | U |UG/KG| 410 U
QS |DIBENZO(AH)ANTHRACENE|BACKGRQUND (08/24/95 CRY95-0655-A01| CR95-0655-A01-01-AVG | 400 | U [UG/KG] 400 U
0S |DIBENZO(A,HJANTHRACENE| BACKGROUND 08/24/95 CRY5-0655-A02 CR95-0655-A02-01 380 | U JUGKG] 380 U
0S8 [DIBENZO(A HIANTHRACENE| BACKGROUND 08/24/95 CR95-0655-A03 CR95-065S-A03-01 410 | U JUG/KG| 410 U
0S | INDENO(1,2,3-CD)PYRENE |BACKGROUND 08/24/95 CR85-0655-A01 CR95-0655-A01-01 390 | U {UG/KG| 390 U
0S8 | INDENO(1,2,3-CD}PYRENE | BACKGROUND 08/24/95 CR95-0658-A01{ CR95-0655-A01-01 (dup} | 410 | U [UG/KG|[ 410 U
08 |} INDENO{1,2,3-CD)PYRENE |BACKGROUND 0B/24/95 CR95-06SS-A01| CR95-06SS-A01-01-AVG | 400 | U JUG/KG] 400 U
0S [ INDENO(1,2,3-CDIPYRENE |BACKGROUND 08/24/35 CR95-065S-A02 CR95-0655-A02-01 380 | U |UG/KG| 380 U
0S8 | INDENO(1,2,3-CD)PYRENE |BACKGROUND 08/24/35 CR95-0655-A03 CH95-0655-A03-01 410 | U JUGKG| 410 U
M MANGANESE BACKGROUND 08/24/95 CR95-0653-A01 CR95-068S-A01-01 798 | J |MG/KG] 798 J
M MANGANESE BACKGROUND 08/24/95 CR95-065S-A01| CR95-0655-A01-01 {dup) | 888 | J |MG/KG| 888 J
M MANGANESE BACKGROUND 08/24/95 CR95-0655-A01| CR95-06S8-A01-01-AVG | 843 | J |MG/KG| 843 J
M MANGANESE BACKGROUND 08/24/95 CR95-0655-A02 CR95-065S-A02-01 560 | J4 [MG/KG| 560 J
M MANGANESE BACKGROUND 08/24/95 CR95-06SS-A03 CR95-065S-A03-01 803 | J {MG/KG| 803 J
M NICKEL BACKGROUND 08/24/95 CR95-06S3-AD1 CR85-065S-A01-01 1314 MG/KG] 134
s
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TABLE 1-6

DR NAVY HISTORICAL SOIL DATA USED IN THE RISK ASSESSMENT
NSWC CRANE, CRANE, INDIANA

PAGE3OF 4
fraction parameter risk_group sample_dat location nsample result | qual| units | ourresult
M NICKEL BACKGROUND|  08/24/95 CR95-065S-A01| CR95-065S-A01-01 (dup) { 15.2 MG/KGY 15.2
M NICKEL BACKGROUND]  08/24/95 CR95-0655-A01] CRY5-06S8-A01-01-AVG | 14.15 MG/KG| 14.15
M NICKEL BACKGROUND|  08/24/95 CR95-06S5-A02 CRY85-065S-A02-01 7.2 MG/KG| 7.2
M NICKEL BACKGROUND|  08/24/95 CR95-065S-A03 CR95-06S5-A03-01 9.4 | J (MGIKG| 9.4 J
EXP RDX BACKGROUND|  08/24/95 CR95-06S5-A01 CR95-0655-A01-01 1000 | U JUG/KG| 1000 U
EXP RDX BACKGHROUND|  08/24/95 CR95-0655-A01| CR95-06SS-A01-01 (dup) { 1000 { U [UG/KG] 1000 U
EXP RDX BACKGROUND]|  08/24/95 CR95-0655-A01; CH95-06SS-A01-01-AVG | 1000 | U [UG/KG]| 1000 U
EXP RDX BACKGROUND|  08/24/95 CR95-0655-A02 CR95-0655-A02-01 1000 | U |UG/KG] 1000 U
EXP RDX BACKGROUND|  08/24/95 CR95-0658-A03 CR95-065S-A03-01 1000 | U |UG/KG]| 1000 U
EXP | 2.4,6-TRINITROTOLUENE NAVY 08/23/95 CR95-06SS-A04 CR95-065S-A04-01 456 | J |UG/KG] 456 J
EXP 1 2,4,6-TRINITROTOLUENE NAVY 08/23/95 CR95-06SS-A05 CR95-065S-A05-01 250 | UJ JUG/KG] 250 LJ
EXP | 2.4,6-TRINITROTOLUENE NAVY 08/23/95 CR95-065S-A06 CR95-065S5-A06-01 250 | UJ JUG/KG] 250 UJ
EXP 2,6-DINITROTOLUENE NAVY 08/23/95 CR95-065S-A04 CR95-0655-A04-01 260 | U [UG/KG] 260 U
EXP 2,6-DINITROTOLUENE NAVY 08/23/95 CR95-065S-A04 CR95-065S-A04-01 350 | U [UG/KG| 350 U
EXP 2,6-DINITROTOLUENE NAVY 08/23/95 CR95-06SS-A05 CR95-06SS-A05-01 260 | U [UG/KG]| 260 U
EXP 2,6-DINITROTOLUENE NAVY 08/23/95 CR95-0655-A05 CR95-065S-A05-01 360 | U [UG/KG| 360 U
EXP 2,6-DINITROTOLUENE NAVY 08/23/95 CR95-065S5-A06 CR95-0655-A06-01 260 | U |UG/KG] 260 U
EXP 2,6-DINITROTOLUENE NAVY (08/23/95 CR95-065S-A06 CR95-065S-A06-01 340 | U |UG/KG]| 340 U
M ALUMINUM NAVY 08/23/95 CR95-065S-A04 CR95-06SS-A04-01 5010 J |MG/KG| 5010 J
M ALUMINUM NAVY 08/23/95 CRO5-0653-A05 CR95-0655-A05-01 6410 | J |MG/KG| 6410 J
M ALUMINUM NAVY 08/23/95 CR95-06SS-A06 CR95-065S-A06-01 6540 | J |MG/KG| 6540 J
M ARSENIC NAVY 08/23/95 CRO5-0655-A04 CR95-0655-A04-01 113§ J [MG/KG| 11.3 J
M ARSENIC NAVY 08/23/95 CR95-0865S-A05 CR95-06S8-A05-01 118 | J |[MG/KG| 11.8 J
M ARSENIC NAVY 08/23/95 CR95-0655-A06 CR95-0655-A06-01 9 J [MG/KG] 9 J
0S BENZO(AJANTHRACENE NAVY 08/23/95 CR95-0655-A04 CR95-065S-A04-01 350 | U JUG/KG| 350 U
oS BENZO(A)ANTHRACENE NAVY 08/23/95 CRg5-0655-A05 CR95-0658-A05-01 360 | U |UG/KG[ 360 U
0Ss BENZO(AJANTHRACENE NAVY 08/23/95 CRY5-0655-A06 CR95-065S-A06-01 340 | U JUG/KG| 340 U
0S BENZO(A)PYRENE NAVY 08/23/95 CR95-06SS-A04 CH95-0658-A04-01 350 | U |UG/KG| 350 U
0Ss BENZO(A)PYRENE NAVY 08/23/95 CR95-0658-A05 CR95-0655-A05-01 360 | U JUG/KG| 360 U
0S BENZO(A)PYRENE NAVY 08/23/95 CR95-06SS-A06 CR95-0655-A06-01 340 | U JUG/KG]| 340 U
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TABLE 1-6

DR NAVY HISTORICAL SOIL DATA USED IN THE RISK ASSESSMENT

NSWC CRANE, CRANE, INDIANA

PAGE4 OF 4
fraction parameter risk_group sample_dat location nsample result | qual| units | ourresult
0OS | BENZO(B)FLUORANTHENE NAVY 08/23/95 CR95-06SS-A04 CR95-0655-A04-01 350 | U JUG/KG| 350 U
OS | BENZO(B}FLUORANTHENE NAVY 08/23/95 CR95-065S-A05 CR95-08SS-A05-01 360 | U JUG/KG| 360 U
0S| BENZO(B)FLUORANTHENE NAVY 08/23/95 CR95-0655-A06 CR95-0655-A06-01 340 | U JUG/KG]| 340 U
M BERYLLIUM NAVY 08/23/95 CRB5-065S5-A04 CR95-0655-A04-01 0.69 MG/KG| 0.69
M BERYLLIUM NAVY 08/23/95 CR95-06SS-A05 CR95-0655-A05-01 1.1 MG/KG] 141
M BERYLLIUM NAVY 08/23/25 CR95-0655-A06 CR95-06S5-A06-01 0.64 MG/KG| 0.64
0OS |DIBENZO(A,H)ANTHRACENE NAVY 08/23/95 CR95-0655-A04 CR95-0655-A04-01 350 | U 1UG/KG| 350 U
0OS |DIBENZO(A,HIANTHRACENE NAVY 08/23/95 CR95-0655-A05 CR95-0658-A05-01 360 | U JUG/KG| 360 U
OS |DIBENZO(A HIANTHRACENE NAVY 08/23/95 CR95-06SS-A06 CR95-065S-A06-01 340 | U |UG/KG| 340 U
0OS | INDENO(1,2,3-CD)PYRENE NAVY 08/23/95 CR95-0655-A04 CR95-0655-A04-01 350 | U |UG/KG| 350 U
0S| INDENO{1,2,3-CD}PYRENE NAVY 08/23/95 CR95-065S-A05 CR95-0865S-A05-01 360 | U |[UG/KG| 360 U
0S| INDENO(1,2,3-CD}PYRENE NAVY 08/23/95 CR95-0655-A06 CR95-0655-A06-01 340 | U JUG/KG| 340 U
M MANGANESE NAVY 08/23/95 CR95-065S-A04 CRY5-065S-A04-01 493 | J |[MG/KG| 493 J
M MANGANESE NAVY 08/23/95 CR95-065S-A05 CR95-0655-A05-01 252 | J |MG/KG| 252 J
M MANGANESE NAVY 08/23/95 CR95-06SS-A06 CR95-065S5-A06-01 407 | J |MG/KG| 407 J
M NICKEL NAVY 08/23/95 CR95-06S5-A04 CR95-0655-A04-01 20.4 MG/KG| 20.4
M NICKEL NAVY 08/23/95 CR95-065S-A05 CR95-0655-A05-01 22 MG/KG| 22
M NICKEL NAVY 08/23/95 CR95-0655-A06 CR85-065S-A06-01 10.6 MG/KG| 10.6
EXP RDX NAVY 08/23/95 CR95-0655-A04 CR95-06SS-A04-01 732 | J |UG/KG| 732 J
EXP RDX NAVY 08/23/95 CR95-06SS-A05 CR95-06S5-A05-01 1000 | U |UG/KG| 1000 U
EXP RDX NAVY 08/23/95 CR95-06S5-A06 CR95-065S-A06-01 1000 | U |UG/KG]| 1000 U
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NSWC Crane

QAPP
Revision: 1
TABLE 1-7 Date: February 2000
Section: 1
WATER AND SOIL TARGET PARAMETERS : Page 40 of 71
NSWC CRANE, CRANE, INDIANA
PAGE10F 2
DR NAVY, ORR,
Chemical of Concern SWMU 6 (soil SWMU 7 Intended Data Use
and ground (soil only)
water)
Metals
Aluminum x" To establish extent of soil contamination.
Arsenic X To establish extent of soil contamination.
Beryilium X" To establish extent of soil contamination.
Manganese X To establish extent of soil contamination and to establish the
“hot spot” boundary for the DR Navy.
Nickel x™ To establish extent of soil contamination.
Energetics
2,4 6-Trinitrotoluene To establish extent of soil contamination.
2,6-Dinitrotoulene To establish extent of soit contamination.
RDX (3 To establish extent of soil contamination.
Polycyclic Aromatic Hydrocarbons
Benzo(a)anthracene X To establish extent of soil contamination.
Benzo(a)pyrene X To estabtish extent of scil contamination.
Benzo(b)fluoranthene X To establish extent of soil contamination.
Dibenzo(a,h)anthracene X To establish extent of soil contamination.
Indena(1,2,3-cd)pyrene X To establish extent of scil contamination.
Organochlorine Pesticides
Heptachlor Epoxide X To establish presence and extent of centamination, it any, J
Supporting Parameters
Depositional Environment X X This parameter is used for identifying soil sampling locations in
{soil only) the horizontal direction for comparison to background
concentrations classified according to depositional environment.
Grain size {soil only) X X Used to establish which background data set is most
comparable for background comparisons. For surface seils
grain size is not a useful as it might be for other investigations
because of the likelihood of blending in the surface that has
taken place between surface and subsurface soils.
pH (ground water) x® To verify whether elevated metal concentrations are related to
depressed pH. Measured to estabiish well stabilization prior to
collecting ground water samples. Also generally usefut for data
interpretation and potential future uses.
Sample Depth/location X X These parameters are used for identifying soil and water sample

locations in the vertical and horizontal direction and will be used
in kriging.
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TABLE 1-7 Date: F
Page 41 of 71

WATER AND SOIL TARGET PARAMETERS
NSWC CRANE, CRANE, INDIANA

QAPP
Rewvision: 1
ebruary 2000
Section: 1

PAGE 2 OF 2
DR NAVY, ORR,
Chemical of Concern SWMU 6 (soil SWMU 7 Intended Data Use
and ground (soil only}
water)

Supporting Parameters (Continued)

Specific Conductance X Measured 1o establish well stabilization prior to collecting

(greund water only) ground water samples. Also collected simultaneously with other
field measurements because it provides additional data about .
site conditions at essentially no additionaf cost. May have other
uses in the future.

Temperature (ground water X2 Measured. to establish well stabilization prior to collecting

only} ground water samples. Alsc measured because pH and
specific conductivity are temperature dependent.

Turbidity (ground water only) X Measured to establish well stabilization prior to collecting
ground water samples.

Water Level (ground water X Measured as a matter of routine; used to check potentiometric

only}

surface. it necessary.

For these metals, the extent of soil centarnination will be delineated only within the area of any manganese hot spot.

1
2 Nan-critical parameter
3

Although a COC at this SWMU, RDX is not associated with the hot spot issue (see Section 1.4.1.2).

11e912/P

1-41

CTO 0056



119912/P

NSWC Crane
QAPP

Revision: 1

Date: February 2000
Section: 1

Page 42 of 71
TABLE 1-8
AQUEOQUS FIELD TARGET PARAMETERS
AND REPORTING LIMITS, DR NAVY ONLY
NSWC CRANE, CRANE, INDIANA
Parameter Reporting Limit
pH NA
Specific Conductance 0.02 umhos/cm
Temperature 0.5°C
Turbidity 1 NTU
Water Level 0.01 feet
NA = Not applicable
CTO 0056
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TABLE 1-9

TARGET PARAMETER MDLs/IDLs, RLs, AND RISK-BASED TARGET LEVELS
NSWC CRANE, CRANE, INDIANA

Agqueous Samples

Soit Samples

Laboratory | Laboratory | Lowest Risk Based Risk Based l-aboratory Laboratory Lowest Risk Risk-Based
Chemical mpLapL™ ALY Screening Levei® Target Level™ MoLADL" AL Based Screening | Target Level
(ugiL) (ug/L) {ug/L) {ugrL) (mg/kg) (mgrkg) Level® {mgkg)
{mg/kg)
ENERGETICS {(SW-846 METHOD 8330)
2,6-Dinitrotoulene - - -- 01 0.5* 3E-5 0.5
Hexahydro-1,3,5-trinitro- - - 0.15 0.5t 0.0002" 0.5
1,3,5-triazine (RDX)
2,4,6-Trinitrototuene - - - 0.1 0.5¢ 0.005 " 0.5
POLYCYCLIC AROMATIC HYDROCARBONS {SW-846 METHOD 8270C SIM)
Benzo(a)anthracene - -- - - 0.00051 ¢.033 0.08 0.08
Benzo(a}pyrene - -- - 0.0004 0.033 0.062 0.062
Benzo(b)fluoranthene - - 0.00056 0.033 0.2 0.2
Dibenzo(a,h)anthracene - - - 0.00051 0.033 0.062 0.062
fndeno(1,2,3-cd)pyrens - - - - 0.00056 0.033 0.62 0.62
ORGANOCHLORINE PESTICIDES (SW-846 METHOD 8081A)
[ Heptachlor Epoxide - - - 0.00042 0.0017 0.03 0.03 —|
METALS { SW-836 METHOD 6020, ICP/MS)
Arsenic 0.23 1.0 0.045 1.0 0.15 0.5" 0.39 0.39
Beryllium 0.09 1.0 4 4 0.15 a5 3 3
Nickel 0.13 10 100 1C0 Q.15 5 7 7
METALS (SW-836 METHOD 6010B, ICPAES)
Aluminum 76 200 36,000 36,000 6.8 26 76,000 76,000
Manganese 1.7 15 880 880 0.15 15 ag" 38

* Asterisk indicates those chemicals for which the laboratory detection limit or reporting limit exceeds the lowest risk-based screening level for the project.

"1 Values provided by Laucks Testing Laboratories, Inc. |DLs apply o metals onty; MDLs apply to organic chemicals only. For soil samples, IDLs and associated RLs assume 1 g

of soil in 100 mL of digestate. For MDLs and RALs for organic chemicals, the values in this table are based on standard, method-specitic requirements.

2  Value is based on human risk-based criteria as presented in Tabtes 1-10 (soil) and 1-11 (water). For this project, no ecological values are used based on the CCCRA conclusion

that there are no unacceptable ecological risks at SWMUs 6 and 7. .
3 The RBTL is the lowest risk-based screening level unless the AL is greater than the lowest risk-based screening level, in which case the RBTL is the laboratory RL.

4 Calculated value. Refer to Table 1-10 of for details.
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TABLE 1-10

RISK-BASED SCREENING LEVELS FOR SOIL

NSWC CRANE, CRANE, INDIANA

NSWC Crane

QAPP

Revision: 1

Date: February 2000
Section: 1

Page 44 of 71

U.S. EPA Generic Soil Screening Levels {SSL)™", mg/kg

U.5. EPA Region 9 Preliminary
Remediation Goals (PRGs)?, mg/kg

Chemical Migration to

Ingesticn Inhalation Ground water Residential Industrial
2.4,6-Trinitrotoluene 219 370,000 0.005"% 16 82
2,6-Dinitrotouiene 0.9 17,000 3E-5 61 880
Benzo{alanthracene 0.9 36,000 0.08 0.62 2.9
Benzo(a)pyrene 0.09 3,6007 0.4 0.062 0.29
Benzo(t)fluoranthene 0.9 36,0007 0.2 0.62 2.9
Dibenzo(a,h)anthracene 0.09 3,600 0.08 0.062 0.29
Heptachlor Epoxide 0.07 5 0.03 0.053 0.27
indeno(1,2,3-cd)pyrene 0.8 36,000" 07 0.62 29
RDX 5.8% 100,000 0.0002% 4.4 22
Aluminum 78,000 - -5 76,000 100,000
Arsenic 04 750 1 0.39 2.7
Beryllium 0.1 1,300 3 150 2200
Manganese 3,700 67.000% ag™ 1,800 32,000
Nickel 1,600 13,000 7 1.600 41,000

1 Unless otherwise noted, the value presented is the U.S. EPA Generic SSL {U.S. EPA, 1996).

2  U.S. EPA Region 2 PRG for soit (U.S. EPA, 1999b).

3 A value is not presented in the cited guidance. The methodology presented in the guidance was used, along with published
chemical-specific parameters, to calculate a value.

4 Value is not calculable; no inhalation toxicity data are available for this chemical.

5  Value is not calculable; no Ky is available for this chemical.
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RISK-BASED SCREENING LEVELS FOR WATER

NSWC CRANE, CRANE, INDIANA

Chemical Federal MCL™, ug/L | Region 9 PRG, Tap Water®, pg/L | IDEM Tier 1 Residential GW", pg/L
Aluminum 50 to 200™ 36,000 —
Arsenic 50 0.045 50
Beryllium 4 73 4
Manganese 501 880 -
Nickel 100 730 100
1 Federal Maximum Contaminant Level (MCL) (U.S. EPA, 1996b).
2 U.S. EPA Region 9 PRG for tap water (U.S. EPA, 1999b).
3 Indiana Bepartment of Environmental Management (IDEM) Tier 1 Residential Criteria for Ground Water {IDEM, 1997).
4 Secondary MCL based on aesthetic drinking water qualities {i.e., color, odor, taste, etc.). Wilt not be used as a risk-
based screening criterion.
5 Valug is not available for this chemical.
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2.0 PROJECT ORGANIZATION AND RESPONSIBILITIES

This section presents the project management and organization for this Soils RFl at NSWC Crane.

Included in the following sections are the staffing and coordination requirements.

21 MANAGEMENT

At the direction of the U.S. EPA Project Manager, TtNUS, on behalf of the U.S. Navy, is responsible for
the overall management, implementation of contract field activities, and preparation of the Phase il Soils
RF} plan and report. Perscnnel 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 in Figure 2-1. Corresponding addresses and telephone numbers of key personnel are listed by
organization in Table 2-1. HResponsibilities for program management, project management, field
operations, and laboratory operations are discussed in the following sections. It is intended that the
individuals named will perform the designated responsibilities to the extent that the specific person is

available to perform the stated activities.

2141 U.S. EPA Project Manager

The U.S. EPA Project Manager {PM) will oversee the implementation of the Soils RFI for the DEMO and
ORR 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 Corrective Action Section, Office of Land Quality will oversee the implementation of this Soils
RFI from IDEM's perspective.

2.1.3 Navy Project Managers

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

responsibilities of the RPM are:

119912/P ) 2-1 - CTO 0056
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* Define project objectives and develop a detailed work plan schedule

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

well as the objectives of each task

+ 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 submission to U.5, EPA Region 5

» Ultimately be responsible for the preparation and quality of interim and final reports, and

» Hepresent 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 provides operations, technical, and administrative |leadership, and oversees and
supports quality policies. The Program Manager assigns project Task Order Managers (TOMs) and
oversees their performance. The Program Manager also ensures the availability of technical and support
resources for program operations, and maintains consistency in procedures and projects among CTO

assignments. In these matters, the PM is assisted by the TOM.

Task Order Manager

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

119912/P ' 2-2 " CTO 0056
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including any subcontractors. The TOM will report to the Navy RPM and is responsible for technical QC
and project oversight. Additional responsibilities of the TOM are:

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

» Functioning as primary interface with the Navy RPM and NSWC Crane Site Manager, field and office

personnel, and subcontractor points-of-contact
» Monitoring and evaluating subcontractor laboratory performance

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

validation, statistical evaluations, and report preparation)
» Coordinating and overseeing maintenance of all project records
» Coordinating and overseeing review of project deliverables
+ Preparing and issuing final deliverables to the Navy
+ Approving the implementation of corrective action

Health and Safety Manager

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

* Overseeing the development and review of the Site Security and Health and Safety Plan (HASP)
» implementing the Site Security and HASP

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

» Conducting Health and Safety audits

» Preparing Heaith and Safety reports for management

2.2 QUALITY ASSURANCE

This section identifies the QA responsibilities for this soils RFl. Responsibilities of the U.S. EPA Region
5, TNUS, and the analytical laboratory are discussed. '
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2241 U.S. EPA Region 5 Quality Assurance Coordinator

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

include:

s Coordinating external performance and system audits of the contracted laboratory

« Reviewing and evaluating analytical field and laboratory procedures

222 Navy QA Manager

The Navy QA Manager will remain independent of direct job involvement and day-to-day operations, and
have direct access to resources as necessary, to resolve any QA issues. The Navy QA Manager is
responsible for auditing the implementation of the QA program in conformance with the demands of
specific investigations, TINUS policies, and U.S. EPA requirements. The Navy QA Manager has
sufficient authority to stop work on the investigation as deemed necessary in the event of serious QA/QC

issues. Specific functions and duties include:

s Performing QA audits on various phase of the field operations;

¢ Reviewing and approving QA plans and procedures;

+ Providing QA technical assistance to project staff;

« Reporting on the adeguacy, status, and effectiveness of the QA program on a regular basis to the

Navy Program Manager and executive vice president for technical operations.

2.23 TtNUS Quality Assurance Manaqef

The TtNUS Quality Assurance Manager (QAM}) is responsible for overall QA for the project, and reports
directly to the TtNUS Program Manager. The QAM has the responsibility for the following specific
activities:

» Developing, maintaining, and monitoring QA policies and procedures

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

« Conducting systems and performance audits to monitor compliance with environmental regulations,

contractual requirements, QAPP requirements, and corporate policies and procedures

119912/P 2-4 CTO 0056
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s Auditing project records
+» Monitoring subcontractor quality controls and records

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

reported in internal or external audits
s Overseeing the implementation of the QAPP
+ QOverseeing and reviewing the development and revision-of the QAPP
« OQOverseeing the responsibilities of the TINUS Site QA/QC Advisor
» Preparing QA reports for management

2.2.4 TtNUS Project QA Advisor

The TiNUS Project QA Advisor provides support to the TOM in preparation and review of the QAPP,
coordination of woerk performed by office technical staff, and performance of data assessment. The

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

2.2.5 Laboratory Responsibilities

All samples collected as part of this investigation will be analyzed by Laucks Testing Laboratories, tnc.,
940 South Harney Street, Seattle, Washington (206) 767-5060; FAX (206) 767-5063.

The subcontracted laboratory is responsible for analyzing all samples in accordance with the analytical
methods and additional requirements specified in this QAPP, It also will be the analytical laboratory’s
responsibility to properly dispose of unused sample aliquots. Responsibilities of key taboratory personnei
are outlined in the following paragraphs.

Laboratory Project Manager

The Laboratory Project Manager will report directly to the TtNUS TOM and will:

119912/P 2-5 CTO 0056
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« Ensure that method and project-specific requirements are properly communicated and understood by
laboratory personnel

« Ensure that 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

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

Laboratory Director

Responsibilities of the Laboratory Director include the following:

« Support the QA program within the laboratory

» Provide management overview of both production and quality-related laboratory activities
+ Maintatn adequate staffing to meet project analytical and quality objectives

+ Approve all laboratory Standard Operating Procedures (SOPs) and QA documents

¢ Supervise in-house chain-of-custody (COC) decumentation

« Oversee the preparation of and approve final analytical reports prior to submittal to TtNUS

Laboratory Quality Assurance Officer

The Laboratory QA Officer (QAO) has the overall responsibility for data after it leaves the laboratory. The
Laboratory QAQ will be independent of the laboratory but will communicate data issues through the
Laboratory Project Manager. In addition, the Laboratory QAC will:

s QOversee laboratory QA

« Oversee QA/QC documentation

s Conduct detailed data review

+ Determine whether to implement laboratory corrective actions, if required
+ Define appropriate laboratory QA procedures

¢ Prepare laboratory SOPs

Independent QA will be provided by the Laboratory Project Manager and QAQ prior to release of all data
to TINUS.
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Laboratory Sample Custodian

The Laboratery Sample Custodian will report to the Laboratory Director. Responsibilities of the

Laboratory Sample Custodian include the following:

* Receive and inspect ithe incoming sampie containers

» Record the condition of the incoming sample containers

¢ Sign appropriate documents

e Verify COC

« Notity laboratory manager and laboratory supervisor of sample receipt and inspection

* Assign a unigue identification number and customer number, and enter each into the sample
receiving log

+  With the help of the laboratory 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 and identification of corrective

actions. The staff will report directly to the Laboratory Director.

2.3 FIELD INVESTIGATION

TtNUS will be responsible for all field activities related to this background investigation. 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:

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

* Site Safety Officer

+ Field Technical Staff

2.3.1 Field Operations Leader

The FOL is responsible for coordinating all onsite personnel and for providing technical assistance, when
required. The FOL, or designee, will coordinate and lead ail sampling activities and will ensure the

availability and maintenance of all sampling materials/equipment. The FOL is responsible for the
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completion of all sampiing, field and COC documentation, will assume custody of all samples, and will
ensure the proper handling and shipping of samples. The FOL is a highly experienced environmental
professional who will report directly to the TtNUS TOM. Specific FOL responsibilities include the

following:

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

+ Oversee the mobilization and demobilization of all field equipment and subcontractors

+ Coordinate and manage the Field Technical Staff

¢ Adhere to the work schedules provided by the TOM

+ Bear responsibility for maintenance of the site logbook, field logbook, and field recordkeeping

¢ Initiate field task modification requests when necessary

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

between the field team and upper management

2.3.2 Site QA/QC Advisor

The FOL (or his assistant) will act as the Site QA/QC Advisor, who is responsible for ensuring adherence
to all QA/QC guidelines as defined in 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: '

* Ensure that field duplicates and field QC blanks are collected with the proper frequency

¢ Ensure that additional volumes of sample are supplied to the analytical laboratory with the proper

frequency to accommodate laboratory QA/QC analyses

+ Ensure that measuring and test equipment are calibrated, used, and maintained in accordance with

applicable procedures
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» Act as liaison between site personnel, laboratory personnel, and the QAM
» Manage bottleware shipments and oversee field preservation

2.3.3 Site Safety Officer

The FOL (or designee) will also serve as the SSO. The duties of the SS0O are detailed in the HASP. The
SS0O has stop-work authority, which can be executed upon the determination of an imminent safety

hazard.

2.3.4 Field Technical Staff

The Field Technical Staff for this project will be drawn from TtNUS’s pool of qualified personnel. 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.

24 SPECIAL TRAINING REQUIREMENTS AND CERTIFICATIONS

All field personnel will have appropriate training to conduct the field activities to which they are assigned.
Additionatly, each site worker will be required to have completed a 40-hour course in Health and Safety
Training as described under OSHA 29 CFR 1910.120(b)(4).

Laucks Testing Laboratories, Inc. has successfully completed the laboratory evaluation process required

as part of the NFESC QA Program and described in the “Navy Instaltation Restoration Laboratory Quality
Assurance Guide” (NFESC, 1996).
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NSWC CRANE, CRANE, INDIANA
PAGE 1 OF 2
PERSON/TITLE/
ORGANIZATION : ADDRESS TELEPHONE
Peter Ramanauskas EPA Region 5 {312) 886-6146
Project Manager 77 West Jackson Street FAX: (312) 353-4788
U.S. EPA Region 5 Chicago, lliincis 60604
Allen Debus EPA Region 5 (312) BBG-6186
QA Coordinator 77 West Jackson Street
U.S. EPA Region 5 Chicagoe, IL 60604
Marty Harmless Office of Solid and Hazardous (317) 234-0597
Office of Sclid and Hazardous Waste Management
Waste Management 100 N. Senate Avenue
IDEM indianapolis, Indiana 46206-6015
Doug Griffin Corrective Action Section {317) 233-2710
Corrective Action Section Office of Land Quality
Office of Land Quality Hazardous Waste Permits
Hazardous Waste Permits 100 N. Senate Avenue
IDEM P. O. Box 6015
Indianapolis, IN 46206-6015
Bill Gates Department of Navy (843) 820-7360
Remedial Project Manager SOUTHNAVFACENGCOM FAX: (843) 820-7465
, U.S. Navy Code 1829
SOUTHNAVFACENGCOM 2155 Eagle Drive
Charleston, SC 29406
TBD TBD TBD
Navy QA Manager
Tom Brent ' NSWC Crane (812) 854-6160
Environmental Site Manager Code 095 FAX: (812) 854-4177
NSWG Crane B-3260
300 Highway 361
Crane, Indiana 47522-5009
Debbie Wroblewski Tetra Tech NUS (412) 921-8968
Program Manager 661 Andersen Drive FAX: (412) 921-4040
Tetra Tech NUS Pittsburgh, PA 15220-2745
Paut Frank Tetra Tech NUS (412) 921-8950
Quality Assurance Manager 661 Andersen Drive FAX: (412) 921-4040
Tetra Tech NUS Pittsburgh, PA 15220-2745
Matt Soltis Tetra Tech NUS (412) 921-8312
Health and Safety Manager 661 Andersen Drive FAX: (412) 921-4040
Tetra Tech NUS Pittsburgh, PA 15220-2745
Roger Clark Tetra Tech NUS (412) 921-8415
Task Order Manager 661 Andersen Drive FAX: (412) 921-4040
Tetra Tech NUS Pittsburgh, PA 15220-2745
Keith Simpson Tetra Tech NUS (412) 921-7090
Field Operations Leader 661 Andersen Drive FAX: {412) 921-4040
Tetra Tech NUS Pittsburgh, PA 15220-2745
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PERSON/TITLE/
ORGANIZATION

ADDRESS

TELEPHONE

Andrew Kendrick
Program Geologist
Tetra Tech NUS

Tetra Tech NUS
661 Andersen Drive
Pittsburgh, PA 15220-2745

(412) 921-8623
FAX: (412) 921-4040

Torn Johnston
Project QA Advisor
Tetra Tech NUS

Tetra Tech NUS
661 Andersen Drive
Pittsburgh, PA 15220-2745

{412) 921-8615
FAX: (412) 921-4040

Joseph Samchuck
Data Validation Manager
Tetra Tech NUS

Tetra Tech NUS
661 Anderson Drive
Pittsburgh, PA 15220

(412) 921-8510
FAX: (412) 921-4040

Pat Hooper
Statistician
Tetra Tech NUS

Tetra Tech NUS -
661 Anderson Drive
Pittsburgh, PA 15220

(412) 921-8250
FAX: {412) 921-4040

Hugh Prentice
Project Manager

Laucks Testing Laboratories, Inc.

Laucks Testing Laboratory
940 South Harney Street
Seattle, WA 98053

{206) 767-5060
FAX: (206} 767-5063

Harry Romberg
Lab QA Officer

Laucks Testing Laboratories, inc.

Laucks Testing Laboratory
840 South Harney Street
Seattle, WA 98053

(208) 767-5060
FAX: (206) 767-5063

Kathy Krepps
Lab Direcotr

Laucks Testing Laboratories, Inc.

Laucks Testing Laboratory
940 South Harney Street
Seattle, WA 98053

(206) 767-5060
FAX: (206) 767-5063

Pam Johnson
Lab Sample Custodian

Laucks Testing Laboratories, Inc.

Laucks Testing Laboratory
940 South Harney Street
Seattle, WA 98053

(206) 767-5060
FAX: (206) 767-5083
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PROJECT ORGANIZATION CHART
NAVAL SURFACE WARFARE CENTER
CRANE, INDIANA
U.S. EPA Region 5
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Debbie Wroblewski

Paul Frank

Tetra Tech NUS
Task Order Manager

Roger Clark

Tetra Tech NUS Laucks Testing Laboratories, Inc.

Support Staff Project Manager
* Program Geologist Tetra Tech NUS Hugh Prentice
{Andrew Kendrick) Field Operations Leader
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(Tom Johnston}) .
« Data Validation Manager Keith Simpson Laucks Testing
{Joseph Samchuck) Laboralongs, inc.
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Field Technician
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3.0 QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA

The overall QA objective for this project is to develop and implement procedures for field sampling, chain-
of-custody, laboratory analysis, data management and reporting that will yield results sufficient to support
the attainment of the project objectives specified in Section 1.0. Intended data uses, including 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 Section 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 completeness) are
qualitative and quantitative statements regarding the quality characteristics of the data used to support
project objectives and uitimately, environmental decisions. These parameters are presented in the
remainder of this section. QC samples used to evaluate performance and their irequencies 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
3.11 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 definition, chemical soiutions are uniform in composition. Therefore, ignoring 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 agueous duplicate samples have been assigned accordingly in Table 3-1. Results

outside of these limits will trigger corrective actions, which are also presented in Table 3-2.
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Because of the inherent and unknown heterogeneity of soil samples, the precision of scil 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.

312 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, digestion, and analysis. In contrast,
precision estimates obtained from analyzing duplicate laboratory samples incorporate only
homogenization, subsampling, digesticn, laboratory storage, 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:

¢ The scale of subsampling for laboratory precision estimates relative to the scale of field duplicate
sample size.

* Analytical measurement precision.

+ Precision for repeat analysis of the same solid laboratory control sample (LCS).

« Estimated environmental sample grain size relative to LCS grain size.

¢ ' Potential natural soil heterogeneity
Precision estimates for replicate ground water samples will be based on the first and {ast of the replicate
samples collected from a randomly selected well. This strategy is designed to provide the greatest

potential for identifying problems associated with field sampling and is explained further in Section 4.8.

3.1.3 Laboratory Precision Objectives

Laboratory precision QC samples [i.e., laboratory duplicates for inorganic chemicals and matrix spike
duplicates (MSDs) for organic chemicais] will be analyzed with a minimurn frequency of 5 percent {i.e., 1
QC sample per 20 environmental samples). Laboratory precision is measured by comparing RPD values

with precision control fimits specified in Table 3-1.
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3.2 ACCURACY
3.2.1 Definition

Accuracy is the degree of agreement 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)lor
well-characterized samples of certified analyte concentrations (e.g., LCSs) and by measuring blanks.
Accuracy measurements are designed to detect biases resulting from 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 Laucks Testing Laboratories, Inc. analytical SOPs limit tolerable blank
concentrations. The bias computations for individual MSs, LCSs and method bianks wiil be used to

control the analysis process by triggering corrective actions as specified in Table 3-2.

322 Field Accuracy Obijectives

Accuracy requirements for field measurements are typically ensured through control over the sample
collection and handling and through routine instrument calibration. In addition, after completing field
measurements for specific conductance, pH, and turbidity, a check standard is analyzed to verify
continued acceptable calibrations. The acceptance criteria are speciHfied in the field SOP CTO 56-7 for
measuring those parameters {Appendix B). Accuracy of grain size and depositional 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 degrada'tion. Equipment
rinsate blanks shall be collected for this investigation to assess cross-contamination via sample collection
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 qualitatively through adherence to all sample

handling, preservation, and helding time reguirements.
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3.2.3 Labgratory Accuracy Obijectives

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 analyses 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 all project 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 performed 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 contro! limits specified in Tables 3-1 and 3-3.

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.

332 Fieid Completeness Objectives

Field completeness is a measure of the amount of valid field measurements obtained from ail 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 envirecnment and grain size may be reduced, depending oh
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 recover the
missing information. Failure to recover the information will constitutg 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 sampiing to establish attainment of
equilibriumn, and its completeness criterion is 100%. There are no completeness criteria for dissolved
oxygen, pH, specific conductance, and temperature, as these are non-critical parameters which are

generally determined to verify that appropriate sampling conditions exist prior to sampling.

3.3.3 Laboratory 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 75% for each critical target analyte per sample matrix (soil and
water). The use of kriging (i.e., geostatitical contouring), which can interpolate missing values may
mitigate some of the adverse effects experienced 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. However, failure to obtain at least three ground water samples from each monitoring well at the
DR Navy will constitute a need to resample. 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 incomplete data sets will be documented in the Soils 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 envircnmental 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 fina! data accurately represent the desired populations. An assessment of
representativeness will be made during data assessment 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 design of the sampling program and will be satisfied by
ensuring that the SAP (Section 4) is followed and that proper sampiing techniques are used. Strict
adherence to soil type descriptions and care to ensure that a soil sample representing the 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.

343 Measures 1o 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 evaltuating 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 Section 4.

35 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
quantitation 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 results, but no such influences appear to
exist for this investigation that would indicate a need to collect sarnples 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 sampling techniques are used. The rationale
behind the SAP design is found in Section 4.

3.53 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
fimit 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 iaboratory
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 discretion 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 Table 3-2. 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 3-2 and in the
method-specific taboratory SOPs appended to this QAPP (Appendix C).
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TABLE 3-1
QUALITY CONTROL LIMITS
FIELD DUPLICATES, LABORATORY DUPLICATES, MATRIX SPIKES,
MATRIX SPIKE DUPLICATES AND SURROGATES
NSWC CRANE, CRANE, INDIANA
Ground Water Soil
'Chemlcal {Analysis Method) ] Precision Precision
Accuracy (%R)(") (RPD)23) Accuracy (%R)V | (RPD)23)
METALS {SW-846 METHOD 60108 OR 6020, AS INDICATED)
Alumninum (SW-846 Method 6010B) 75% -125% <30% 75% -125% <50%
Arsenic (SW-846 Method 6020) 75% -125% <30% 75% -125% <50%
Beryllium (SW-846 Method 6020) 75% -125% <30% 75% -125% <50%
Manganese (SW-846 Method 60108} 75% -125% <30% 75% -125% <50%
Nickel (SW-846 Method 6020) 75% -125% <30% 75% -125% <50%
ENERGETICS (SW-846 METHOD 8330)
2.4,6-Trinitrotoluene 55% - 115% <30% 65% - 140% <50%
2.6-Dinitrotoluene 35% - 115% <30% B65% - 140% <50%
RDX 45% - 130% <30% 65% - 145% <50%
1,2-Dinitrcbenzene (surrogate} 60% - 140% NA 60% - 140% NA
POLYCYCLIC AROMATIC HYDROCARBONS (SW-846 METHOD 8270C, WITH SELECTIVE 1ON MONITORING}
Benzo{a)anthracene 20% - 160% £30% 20% - 160% £30%
Benzo(a)pyrene 20% - 160% <30% 20% - 160% <30%
Benzo(b)fluoranthene 20% - 160% =30% 20% - 160% £30%
Dibenzo{a,h)anthracene 20% - 160% <30% 20% - 160% <30%
indeno(1.2,3-¢ d)pyrense 20% - 160% <30% 20% - 160% <30%
1-Fluoronaphthalena (surrogate) 20% - 160% NA 20% - 160% NA
Flutorene-d10 {surrogate) 20% - 1680% NA 20% - 160% NA
Pyrene-d10 (surrogate) 20% - 160% NA 20% - 160% NA
PESTICIDES (SW-846 METHOD 8081A)
Heptachlor Epoxide 50% - 135% <30% 40% - 145% <50%
Decachlorobiphenyl (surrogate) 30% - 160% NA 20% - 160% NA
Tetrachloro-m-xylene (surrogate) 25% - 140% NA 20% - 150% NA
%R = Percent Recovery
RPD = Relative Percent Difference ]
1 These acceptance limits apply to spikes that augment the native sampte analyte concentration by at least 25%.
2 These acceptance limits apply to original and duplicate sampte concentrations >5X RL. If one of the results is <5X RL,
the acceptance criterion is +RL. If one or the other results is a non-detect, the reported %RPD will be 200%.
3 These limits apply 10 both field and laboratory duplicate samples.
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ACCEPTANCE LIMITS AND CORRECTIVE ACTIONS
NSWC CRANE, CRANE, INDIANA

PAGE 1 OF 2
QC Sample Collection Frequency Acceptance Corrective Action
Type Limits
Field Duplicate® 1 per 10 investigative samples See Table 3-1 Qualify data according to data
collected. validation requirements.
Equipment 1 per 10 investigative samples < RL (soil and Identify source of contamination, if
Rinsate Blank collected, with a minimum of one per water) possible. Qualify data according
day of sampling, per non-disposable to validation criteria. Qualify use
sampling device/instrument. of data if contamination appears
to have adversely affected its
For pre-cleaned, dedicated, and/or usability.
disposable equipment (i.e., disposable
plastic trowels, etc.}, one rinsate blank
wili be collected and analyzed ata
frequency of one per lot or "batch
blank” for a specific equipment type.
Source Water 1 per each source of water used for < RL (soi! and Identify source of contamination, if
Blank sampling equipment decontamination. water) possible. Qualify data according
to validation criteriz. Qualify use
of data if contamination appears
to have adversely affecled its
usabhility.
Ambient At discretion of FOL < RL (soil and Identify source of contamination, if
Condition Blanks water) possible. Qualify data according

to validation criteria. Qualify use
of data if contamination appears
to have adversely affected its
usability.

Inlgrnal Standard

At least one internal standard per
sample for GC/MS analyses.

Retention times
stable to 230
seconds; area
counts stable to
within factor of
2.

Laboratery action taken per LTL-
1008. TtNUS action taken per
validation protocols, and Section
12.4.

Laboratory 1 per 20 environmental samples per See Tabie 3-3 Laboratory action taken per LTL-

Control Sample matrix ' 1008. TtNUS action taken per
validation protocols, and Section
12.4,

Laboratory 1 per 20 environmental samples See Table 3-1 Laboratory action taken per LTL-

Duplicate analyzed for inorganic target analytes 1008. TtNUS action taken per
validation protocols, and Section
12.4.

Laboratory 1 per 20 environmental samples orper | < RL (soil and Laboratory action taken per LTL-

Method Blank preparation batch, whichever is more water) 1008. TtNUS action taken per

frequent

validation protocols, and Section
12.4,

119912/P
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PAGE 2 OF 2
QC Sample Collection Frequency Acceptance Corrective Action
Type Limits
Matrix Spike** 1 per 20 environmental samples See Table 3-1 Laboratory action taken per LTL-
1008. TtNUS action taken per
validation protocols, and Section
12.4.
Matrix Spike 1 per 20 environmental samples See Table 3-1 Laboratory action taken per LTL-
Duplicate** analyzed for organic target analytes 1008. TtNUS action taken per
validatton protocols, and Section
12.4.
Post-digestion Only if out-of-control matrix spike exists | 100 + 20% Laboratory action taken per LTL-
Spike (rmetals only) 1008. TtNUS action taken per
validation protocols, and Section
12.4.
Surrogate At least one per sample for organic See Table 3-1 Laboratory action taken per LTL-
chromatographic analyses (GC, 1008. TtNUS action taken per
GC/MS, and HPLC) validation protocols, and Section
12.4.
Temperature One bfank 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 dupficates 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 valume required.
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Ground Water Soil
Chemical Accuracy (%R) Accuracy (%R)
METALS (SW-846 METHOD 6010B OR 6020, AS INDICATED)

Aluminum {SW-846 Method 6010B})

80% - 120%

B0% - 120%

Arsenic (SW-846 Method 6020)

80% - 120%

80% - 120%

Beryllium (SW-846 Method 6020}

80% - 120%

80% - 120%

Manganese {SW-846 Method 6010B)

80% - 120%

B0% - 120%

Nickel (SW-846 Method 6020}

80% - 120%

80% - 120%

ENERGETICS (SW-846 METHOD 8330)

2,4,6-Trinitrotoluene

50% - 135%

65% - 140%

2,6-Dinitrotoluene

50% - 135%

65% - 140%

ROX

40% - 125%

65% - 145%

POLYCYCLIC AROMATIC HYDROCARBONS (SW-846 METHOD 8270C, WITH SELECTIVE ION

MONITORING})

Benzo(a)anthracene

20% - 160%

20% - 160%

Benzo(a)pyrene

20% - 160%

20% - 160%

Benzo(bjfiuoranthens

20% - 160%

20% - 160%

Dibenzo(a)pyrene

20% - 160%

20% - 160%

indeno(1,2,3-cd)pyrene

20% - 160%

20% - 160%

PESTICIDES (METHOD SW-846 B081A)

Heptachlor Epoxide

20% - 160%

20% - 160%

%R = Percent Recovery
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4.0 SAMPLING AND ANALYSIS PLAN DESIGN AND RATIONALE

This section contains the SAP for the DR Navy and ORR. It includes a description of the appticable
environmental sampling networks as well as the strategies and rationales behind the sampling plan
designs. The mechanics of sample collection, packaging, shipping and documentation are also described
either expilicitty or through citation of SOPs contained in Appendix B.

Ground water samples will, and surface soils and subsurface soils may be collected at the DR Navy
{SWMU 6). The collection of scil samples at the DR Navy will depend on ground water sample analysis.
Surface and subsurface soils will be collected at the ORR and OPR (SWMU 7).

Analysis of Variance (ANOVA) and kriging of data generated under this investigation will be conducted by
statisticians/geostatisticians experienced in the use of those techniques. Their input will be solicited when
interpreting the data. Kriging was used to establish plausible initial estimates of contamination
boundaries for determining where the initial round of ORR proper soil samples should be placed.

In the discussions following, all references to soil background concentrations for metals refer to the mean
background concentrations to be determined under the "Base-wide Background Soil investigation for
NSWC Crane” which is currently in progress. Background soil comparisons will cansider the soil sample

depositional area, grain size and depth.

Site-specific heaith and safety concerns and processes used to govern the protection of worker health
and safety are described in the HASP (Appendix D).

4.1 SAMPLING DESIGN AND RATIONALE FOR SOILS AND GROUND WATER

This section contains the rationale for soil and ground water sampling. It summarizes the proposed
sampling locations, sampling procedures, planned analyses, and the field operations that are to be
followed as part of sample acquisition. Specific details regarding soil and ground water sampling and
analysis and field operations are provided in later subsections of this SAP. Target parameters are listed
in Table 1-7. Laboratory methods are listed in Section 7.

4.1.1 Demolition Range Navy

Past sampling of ground water indicated that elevated concentrations of manganese existed in the early
1990s in the ground water of this area. The presumption was that the ground water contamination
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originated from the soils that were in contact with the water. This could be caused by percolation of
rainfall through surface or near-surface soil layers that contain elevated manganese concentrations, or it
couid be caused by intimate contact of the ground water with subsurface sources of manganese, or both.
Because some of the observed ground water manganese concentrations were very high {thousands of
Hg/l}, a presumption was made that a concentrated source of manganese must have been present in soil
in the vicinity of the wells. The terms “manganese hot spot” and “hot spot” are used to refer to this

presumed localized area of elevated soil manganese concentrations,

There is no reason to refute the presumption of a manganese hot spot existing at the DR Navy, aithough
site records do not indicate the burial of anthropegenic materials containing high concentrations of
manganese in that area. The possibility that the observed elevated manganese concentrations could be
caused by a local variation in geology has not been completely ruled out. This investigation is desighed

to help determine which case is most likely and to bound the hot spot area.

It has been roughly 8 years since the last ground water sampling event, and no subsurface soits have
ever been sampled at the DR Navy. Local climate, topography, metecrology, etc. are not expected to
have charnged over this period of time. Furthermore, while rainfall fluctuates and may also cause ground
water manganese concentrations to fluctuate, the manganese concentrations are o high that none of the
expected fluctuations would cause a hot spot to go undetected when sampling at any single point in time.
Therefore, ground water sampling will be conducted in a single event (see Section 4.4). The existing five
wells in which the original elevated manganese concentrations were detected will be redeveloped and
used for collecting ground water samples. The locations of these wells are indicated in Figure 4-1. The
wells provide direct comparability with past observations and they span a refatively large area near the
top of the DR Navy area crown. The wells span various hydrostatic elevations, and wili thus provide
insight into metal concentration gradients and how they may be related to soil concentrations. in the
vicinity. Boring logs and well construction diagrams for the five wells can be found in Appendix E. Table
1 in Appendix E describes specific characteristics of these wells.

Sampling will not begin until well conditions have stabilized. The attainment of stable well conditions for
sampling is expected to be asymptotic. A statistical ANOVA of manganese concentrations is planned for
the ground water {See Section 12.4). To support this statistical analysis, at least two samples are
required. However, to be consistent with 40 CFR 264 Subpart F ANOVA requirements, an attempt will be
made to collect four replicate samples to support the necessary within-well variance estimates. A
determination will be made through the ANOVA as to whether any single well or groub of wells is
significantly different from other wells regarding manganese concentrations. If differences are detected at

a 5 percent significance level, and if ground water concentrations exceed the applicable RBTL, the
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abserved manganese water concentration gradients will be used to establish the location of greatest soil
manganese concentration. Well water samples will not be filtered because filtration could remove

significant amounts of manganese from the samples if it is in the form of suspended particles.
Potential outcomes of the ANOVA are described below:

+ None of the five wells sampled will contain a statistically significant elevation of manganese
concentrations greater than the manganese RBTL and 5X the mean upgradient concentration. No

action is required because a ground water hot spot is not identified.

+ One of the five wells sampled will contain a statistically significant elevation of manganese
concentration greater than the manganese RBTL and 5X the mean upgradient concentration. A grid
of soil sampling locations will be established (based on the results of a geophysical investigation)
around this single well to delineate the extent of a potential soil manganese hot spot taking into

account flow gradients.

« Two or more of the five wells sampled will exhibit statistically significant manganese ¢concentrations
that are greater than the manganese RBTL and 5X the mean upgradient concentration. A grid of soil
sampling locations will be established (based on the results of a geophysical investigation) around
these two or more wells (if adjacent) to delineate the extent of a potential soil manganese hot spot

taking into account flow gradients.

A s0il hot spot is a local region of elevated concentration with radially {but not necessarily symmetrically)
decreasing concentrations. If all of the contaminated wells are not adjacent and do not indicate a
common source of contamination, the existence of a soil hot spot will be re-considered and discussions
will ensue among U.S. EPA Region 5, the Navy, IDEM and TtNUS to determine whether the existence ot
a soil hot spot is plausible. Those discussions will consider the potential for more than one hot spot being
present at the DR Navy and the potential for no hot spot to exist (i.e., observed elevated manganese

concentrations are a result of locally elevated background concentrations}.

Using the ground water information, a geophysical survey will be conducted in the region in which the
manganese hot spot is expected to be located. The shape of the survey grid is likely to be rectangular but
this could change based on observed ground water manganese concentrations, Considerations to be
undertaken when establishing the geophysical survey grid will include the pattern of elevated manganese
concentrations. The specific type of geophysical survey (electromagnetic, ground-penetrating radar, etc.)
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to be conducted will be determined following a review of the ground water data and will be agreed upon
with input from TtNUS, the Navy, U.S. EPA Region 5, and IDEM.

The intent of the geophysical survey will be to identify any geophysical anomalies that could indicate the
existence of buried anthropogenic material and that could be the source of elevated ground water
manganese concentrations. If a geophysical anomaly is detected, the associated data will be used to
establish appropriate soil sampling locations for delineating the manganese hot spot. If a geophysical
anomaly is not detected, soil sampling will still ensue, but without the added benefit of geophysical survey

data indicating a region of potentially buried material.

Regardiess of the geophysical survey results, soil samples will be collected in a grid pattern unless site-
specific conditions indicate that such a pattern is inappropriate. The shape of the grid is likely to be
rectangular but this could change based on observed ground water manganese concentrations and the
geophysical survey data. The soil sampling grid will be overlaid on the region of expected highest soil
manganese concentration and will extend to areas of expected lower manganese concentrations. The
presumed rectangular grid will consist of no fewer than four sampling locations and is expected to contain
no more than 25 sampling locations. A grid of different shape may require changes to these minimum
and maximum estimates to match the grid shape. The number of sampling locations will be selected to
provide enough data points 1o establish the horizontal extent of elevated soil manganese concentrations
(See Section 1.4,2.2). The actual number of sampling locations selected and the location/orientation of

the grid will be based on professional judgment that will consider:

the observed ground water concentration gradients of manganese and other target metals,

» the existence of or lack of geophysical anomalies,

» the jocations and sizes of any gecphysical anomalies,

» the location of the expected hot spot refative to the site boundary,
» the topography of the area, and

+ the desire to minimize the number of sampling locations while bounding the contaminated area.

Soil samples will be coliected from each soil boring using direct push technology (DPT) in two-foct depth
intervals. Appropriate UXO procedures will be employed as described in the Health and Safety Plan
(HASP) (Appendix D). Samples from only the top and bottom intervals within the boring will be analyzed
for target analytes. The iotal depth of each DPT boring will be io the base of any geophysical anomalies
detected (if possible}, to the top of bedrock, or to the top of the water table, whichever is encountered
first. Based on existing data, this is expected to be a maximum depth of 10 feet bgs. If soil manganese

concentration gradients indicate that the elevated region of manganese has not been bounded in the
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vertical direction after a given round of sampling, collection of samples from greater depths will be

considered. First round soil borings will not be advanced more than 10 feet.

The TOM will have ultimale responsibility for the selections made in establishing the soil sampling grid

and in selecting alternate sampling methodologies. All changes to the sampling plan will be documented.

Three-dimensional kriging will be used after each sampiing and analysis round to compute soll
manganese concentration gradients. These gradients will be used to determine whether a soil hot spot
has been detected. A soil hot spot will be indicated by an area of iocally elevated manganese
concentrations greater than RBTLs and 5X mean background concentrations, with manganese
concentrations decreasing radially. I the kriging after the first round of sampling does not indicate that
the hot spot has been bounded, at least one additional round of soil sampling wilt ensue. [If, after any
round of sampling, the kriged concentrations indicate that the hot spot lies beyond the site boundary,
sampling will stop and discussion among the U.S. EPA Region 5, the Navy, IDEM and TtNUS will ensue
to determine whether additional sampling is warranted. If, after the second round of sampling, the hot
spot has not been bounded, similar discussions will be held to determine whether additional sampling is

warranted. Considered during those discussions will be:

» the expected or potential size of the hot spot
+ the expected or potential location of the hot spot

» the concentrations of manganese and other target analytes in the hot spot

If multiple sampling rounds are required, it is expected that the sampling in round n+1 will extend outward

relative to the sampling conducted under round n, where n indicates the sequential round number.

4.1.2 Old Rifle Range

Results of the CCCRA indicated that data gaps exist for soils at the ORR with respect to the berms used
as projectile backstops. To fill these data gaps, soil samples will be collected from the front berms of the
backstops and along the hillside of the southern-most shooting range. Samples will be ccllected from the
surface and subsurface soils at each location. The sampling will provide data on certain contaminants
that may have been introduced into the berms by projectiles being fired into them. Metals are not likely to
have moved significantly, even under the influence of rainfall. However, somé erosion potential exists,
and the eroding soils could have carried contaminants down gradient. Furthermore, organic chemicals
are likely to be more mobile than the metals. The sample collection scheme is designed to bound

contamination at the ORR both horizontally and verticaily.
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The initial sampling geometry will be based on a parameterless krig of past COC analysis results. A
parameterless (non-COC specific) krig essentially normalizes and overlays the kriged COC
concentrations to establish the boundary within which any COC concentration exceeds its bounding
criterion. In this case the bounding criterion for each COC is a concentration that is greater than RBTL
AND greater than 2X the mean background concentration.

The geostatistical kriging presented in Figures 4-2 and 4-3 was conducted using Ctech's Environmental
Visualization System (EVS) software, version 3.60. For each historical sample location {Figure 4-2),
ratios of the maximum detections compared to the RBTL were calculated for each of the COCs detected.
The kriging process uses the maximum ratio calculated for each sample location. 'n both of these
figures, the shaded area represents the minimum contaminated area expected at a 99% confidence level.
The solid and dashed lines define the minimum contaminated area expected at a 90% confidence level.
Both confidence levels were shown to ensure the most effective location of the proposed sample
locations shown in Figure 4-3. Arsenic results were included for kriging, even though they may be
excluded following comparison to background concentrations. Because arsenic was included, the kriging
outline is considered to be conservative, Additional ORR soil sampling locations are discussed in the

following paragraph or Section 4.1.3.

The berm area within the western boundary of the CRR is also of interest for this investigation because it
is a localized area in which chemicals could have been released as part of site operations. For purposes
of distinguishing between the sample locations, the berms are identified as Berms 1, 2, and 3, from north

to south respectively. Figure 4-4 shows proposed sampling locations for the CRR berms.

Multiple sampling and analysis rounds may be required to establish the requisite COC contamination
perimeter, as described in the decision rule in Section 1.4.2.3. However, sampling beyond two rounds
and sampling beyond the initial ORR kriged boundary will not occur without prior discussion among the
U.S. EPA, the IDEM, the U.S. Navy, and TtNUS. If multiple sampling rounds are required, it is expected
that the sampling in round n+1 will extend outward relative to the sampling conducted under round n,

where n indicates the sequential round number.

4.1.3 Old Pistol Range

According to Base personnel, the OPR was not recognized as having a history of firing range operations
and therefore no environmental samples have ever been collected there. During a site reconnaissance

conducted by Base personnel and TtNUS, potential areas were identified for collection of soil samples.
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These areas include soils at the pistol range backstop, the hillside to the west of the pistot firing line, and
soils close to the 55-gallon drums used for storing spent cartridges. Figures 1-6 and 4-5 show OPR site

features.

Composite samples will be collected at the OPR to minimize the number of samples required for covering
this relatively large area. Composite samples will be formed by mixing equal volumes of soil from each of
three aliquots collected within a given sampling depth interval. The sampling locations of the aliquots to
be mixed when compositing are bounded in Figure 4-5 by dashed lines, with each rectangular box
indicating a set of three aliguots to be composited. Samples from depth intervals of 0 to 1 feet bgs and 2
to 4 feet bgs will be composited from each of the locations depicted. Sample compositing is governed by
SOP CTO 56-1. From the composite samples results, concentration gradients will be used to indicate
whether COC contamination has been adequately bounded. Figure 4-5 also shows grab soil sampling

locations a 2 depths. These samples will be collected on the hillside (Range 1) and the berm (Range 2).

The strategy behind the sampling scheme is similar to that for the ORR proper — to establish a three-
dimensional perimeter within which COC concentrations exceed RBTLs and 2X mean background
concentrations, and outside of which COC concentrations are legs than RBTLs or 2X mean background

concentrations.

Multiple sampling and analysis rounds may be required 1o establish the requisite COC contamination
perimeter, as described in the decision rule in Section 1.4.2.3. However, sampling beyond two rounds
and sampling beyond the OPR boundary will not occur without prior discussion among the U.S. EPA, the
IDEM, the U.S. Navy, and TINUS. W muliple sampling rounds are required, it is expecied that the
sampling in round n+1 will extend outward relative to the sampling conducted under round n, where n

indicates the sequential round number.

4.2 FIEL.D MOBILIZATION / DEMOBILIZATION

Following approval of the QAPP, TtNUS will begin mobilization activities, All field team members will
review the QAPP (including the HASP, Appendix D) 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 mesting include: '

» Identification of the QAPP, including the HASP and applicable field SOPs (Appendix B)

s Site-specific safety concerns and requirements
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+ Project objectives

» 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 1o sampling
location, communication mechanisms, lines of authority and responsibility, scheduling requirements,

sample shipping cencermns, etc.)

The FOL will coordinate the mobilization activities for this project. The equipment required for the field
activities will be mobilized from TtNUS's Pittsburgh office and/or the field office trailer at NSWC Crane by
the FOL and the field crew. The DR Navy is in a fairly remote area of the Base. As a result, electricity is
not available on-site. Therefore, power for electric pumps and all other electric-powered equipment, if
required, will be supplied from portable gas-powered generators. [t is presently anticipated that no
portable gas-powered equipment will be used during field operations, 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 transpont field

equipment back to the Pittsburgh office, as necessary.

4.3 SOIL SAMPLE COLLECTION AT THE DR NAVY AND ORR, OPR

This section describes the sp'ecifics concerning proposed sampling locations, sampling procedure,
planned analyses and field operations which are to be followed as part of scil sample acquisition. Target
analytes are listed in Table 1-7. Field investigation soil sampling summaries for the DR Navy and
ORR/OPR are shown on Table 4-1. The chemical analysis summary, including the numbers of soil
samples to be collected, is shown in Table 4-2. The summary of sample analyses, bottle requirements,

preservation requirements, and holding time requirements is listed in Table 4-3.

4.3.1 Surface Soil Sampling

Before samples are collected, all pertinent ambient conditions and field data will be recorded in the field

logbook and on the soil sample log sheet (examples included in SOP CTO 56-4, Appendix B).

At the DR Navy surface soils, if collected, will be collected from the 0- to 1-foot depth interval using DPT.
Soil sampling will continue to greater depths as described in Section 4.3.2. DPT will not be advanced
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beyond a 10-foot depth. Appropriate health and safety measures must be implemented during bore hole
advancement, as described in the HASP (Appendix D).

At the OPR and ORR, surface soil samples will be collected from the ground surface to a depth of 1 foot
{i.e., 0 to 1 foot) during advancement of soil borings using a stainless-steel hand auger. The hand auger
consists of a stainless steel auger bucket and steel rods (each typically 3 feet in length). Commonly
referred to as an Iwan sampler, the auger is advanced by turning a “T” handle in a clockwise motion.
Samples will be extracted from the auger bucket using a disposable polyethylene (or stainless-stesl)
trowel and a staintess-steel mixing bowl. SOP CTO 56-1 in Appendix B provides additional information

on borehole advancement and sample collection using a hand auger.

Upon retrieval, all samples obtained will be monitored for volatile organic compounds (VOCs) with a
photoionization detector {PID) for health and safety concerns as described in Section 4.3.4 and then
examined for visual fithologic classification. The O- to 1-foot depth interval will be placed into appropriate
sample bottles as listed in Table 4-3. Table 4-1 identifies the sampling depth of soil samples for chemical .
analysis. All samples will be placed in a cooler of ice immediately after collection, SOP CTO 58-2
provides additional information for handling soil samples. Soil sampling will continue to depths beyond

the surface interval as described in the Section 4.3.2,

4.3.2 Subsurface Soil Sampling

Before samples are taken, all pertinent ambient conditions and field data are recorded in the field logbook
and on the soil sample log sheet {exampies included in SOP CTO 56-4, Appendix B). All subsurface
samples shall be coliected from the same soil boring as the corresponding surface sample.

At the DR Navy, subsurface soil samples will be collected in two-foot intervals (beginning at a 2-foot
depth) to a maximum depth of 10 feet using DPT. Only samples collected from 0- to 1-foot interval
(consistent with the Base-wide Background investigation) and the bottom 2-foot interval of each boring
will be submitted for analysis. If, after review of these data, finer spacial resolution is desired, select
samples collected between the top and bottom intervals will be analyzed as appropriate. Potential
remedial options and associated cost/benefit will be evaluated when determining if additional refinement
is necessary. Appropriate health and safety measures must be implemented during bore hole
advancement, as described in the HASP {Appendix D).

Samples will be taken continuously from the ground surface to the maximum depth (10 feet bgs) or until
one of the following conditions are met:
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+ the top of any reiated (e.g., nearby} geophysical anomaly is reached
= the saturated zone is encountered;
+ bedrock or weathered bedrock is encountered; or

e advancement refusal is met.

if advancement refusal is experienced, an additional attempt will be made at another boring location
nearby at the discretion of the FOL. The subsurface soil interval sent to the laboratory for analysis will be
the deepest 2-foot interval that was collected from each soil boring. SOP CTO 56-1 in Appendix B has

additional information on borehole advancement and sample collection.

At the OPR and CRR, subsurface soil samples will be collected over the depth interval of 2 feet to 4 feet

bgs using a stainless-steel hand auger, as described in Section 4.3.1.

Upon retrieval, all samples will be monitored for VOCs with a PID for health and safety concems and then
examined for visual classification of the lithology. Sample intervals are detailed in Table 4-1. All samples
will be placed in a cooler of ice immediately after collection. SOP CTO 56-2 provides additional
information on handling of soil samples.

After sampling, the boreholes will be abandoned by backfilling the hole with remaining soil cuttings.

Waste soil will be handled in accordance with Section 4.10.

433 Borehole and Scil Sample Logging

A lithologic description of each soil sample and a complete log of each bering will be maintained by the
TtNUS geologist in accordance with SOP CTO 56-4 {Appendix B). At a minimum, the boring log will

contain the following information:

» Boring identification

» . Name of geologist logging the boring
* Sample numbers and types

+ Sample depths

s Soil density or cohesiveness

+ Soil color

* Unified Soil Classification System (USCS) material description
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o Location of boring

s Augering problems/deviations from project-specific SAP

In addition, depths of changes in lithology, sample moisture observations, depth to water, organic vapor
(i.e., PID) readings, augering methods, and total depth of each borehole wilt be included on each log, as
well as any other pertinent observations. An example of the boring log form is included in SOP CTO 56-4
(Appendix B).

4.3.4 Field Measurements for Soil Sampling

All soil samples wiil be screened for VOCs for health and safety purposes. The site HASP (Appendix D)

governs the calibration and use of the organic vapor monitoring instruments (i.e., PID).

Soil samples will be classified according to depositional environment and grain size {clay, silt or sand).
These classifications will be comparable to those used in the “Base-wide Background Soil Investigation
for NGBWC Crane” so as to permit accurate comparisens when determining whether site target analyte

concentrations exceed background concentrations.

Soil samples will also be characterized with regard to horizontal mapping coordinates and the depth of

the sampling interval.

4.4 GROUND WATER SAMPLE COLLECTION (DR NAVY ONLY)

This section describes the specifics concerning proposed sampling locations, sampling procedures,
planned analyses, and field operations that are to be followed as part of ground water sample acquisition.
Target analytes are listed in Table 1-7. A field investigation ground water sampling summary for the DR
Navy is shown on Table 4-4. The chemical analysis summary, including the total numbers of ground
water samples to be collected is shown in Table 4-2. The summary of sample analyses, bottle

requirements, preservation reguirements, and holding time requirements is tisted in Table 4-3.

4.4.1 Ground Water Sampling Locations

Five existing ground water monitoring wells, 06-06, 06-07, 06-12, 06-C01P3 and 06-01A, are to be
sampled as part of the effort to confirm previous data and define the starting point for locating the
potential soil manganese hot spot in the DR Navy. The specific locations of each of these monitoring
wells are shown in Figure 4-1. These are the wells described in the hot spot letter report {TtNUS, 1999b)
and other reports (Murphy, 1994) as having elevated manganese concentrations. These are all of the
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wells that essentially define the ground water quality at the DR Navy, and are therefore included as pant

of this investigation.

Sampling will involve the collection of four replicate samples from each of the five wells. All replicate
samples will be collected during a single sampling event because the ground water “hot spot” either exists
or it does not exist at a given point in time. Because of this replicate sampling approach, field duplicate
samples for QA/QC purposes will be the first and last replicate samples from each well. Therefore, a total
of 20 samples will be collected from the five welis; 4 samples per well x 5 wells. These variations in

“normal” ground water monitoring programs will be reiterated elsewhere in this QAPP, as required.

442 Water-level Measurements and Ground Water Monitoring Well Evaluations

Water-level measurements and total well depth soundings will be obtained at each of the five monitaring
well locations at the DR Navy site. All water-level measurements will be taken within a 24-hour period of
consistent weather conditions. The sequence for measuring water levels at this site will proceed from
ground water monitoring well location 06-01A (upgradient) to locations 06-07, 06-06, 06-12, and 06C01P3
(increasingly downgradient). This sequence will minimize the potential for cross-well contamination. All
water-level measurements will be taken using an electronic water-level meter. Water-level elevations will
be recorded to within a 0.01-foot accuracy from a marked reference point on the well riser pipe. Water
levels will be recorded on a TINUS water-level form. A blank water-level form is provided in SOP
CTO 56-4 (Appendix B) for reference purposes. Decontamination of the water-level meter will be

conducted between each well and procedures are addressed in SOP CTO 56-9.

The condition of each ground water monitoring well will be evaluated prior to the initiation of well
development and sampling. This evaluation will include an examination for the presence of a silted
screen, a damaged surface casing, or a damaged concrete surface pad. The condition of well tags and
locks will be recorded. These measurements and evaluations will be in accordance with procedures
outlined in SOPs CTO 56-5 and CTO 56-6 {Appendix B).

A PID will be used to monitor the presence of organic vapors in accordance with the HASP (Appendix D)

but will not be used for making environmentally-related decisions.

4.4.3 Ground Water Monitoring Well Development, Purging, and Field Measurements

Older monitoring wells that have not been purged recently require development to maintain or improve

their original specific capacity. Regaining the aquifer's natural specific capacity is critical in approximating
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natural aquifer flow conditions and the subsequent collection of representative ground water samples.

Therefore, the five existing welis at the site will be developed prior to purging and sampling.

Each of the five ground water monitoring wells will be developed and purged in accordance with
procedures outlined in SOP CTO 56-7 (Appendix B) using a surge block and submersible pump. The
purpose of the well development is to remove sediments from inside the casing and within the sand filter
that surrounds the screen. Each monitoring well will be developed (pumped) for at least 1 hour to help
remove sediment around the well screen and within the sand filter (SOP CTQ 56-7). Development will
continue until all visible sediments have been removed. Water-level elevation data will be collected
periodically during the well development process to ensure that the well is not pumped dry. In the event
that the well runs dry, field personnel will allow sufficient recharge time and continue with other scheduled

activities.

Each of the existing wells consist of an approximate 10-foot screened section. In order to remove the
fine-grained material that has likely accumulated in the stagnant weils, surging and overpumping is the
recommended methed of development. Overpumping is not an ideal method for initial development of

unconsolidated aquifers but is an effective development method for a relatively stable sandstone aquifer.

Overpumping is the process in which a well is pumped at a higher rate than it will be subsequently purged
and sampled. The objective is to remove fine-grained material at higher flow rates so that it will not be
entrained in the sample collected at lower flow rates. Although it is anticipated that this aquifer can
sustain a sufficient yield, if the well does pump dry during the 1-hour period, the well will be allowed to
recharge back to a level greater than or equal to the height of the screened section and pumped a second
time. The total pumping time is anticipated to equal 1 hour per well. Prior to and upon completion of
development, the sediment thickness, if any, within the well will be measured and recorded on the
devefopment form to evaluate if the well is sitted in. An example of the well development form is provided
in SOP CTO 56-4 (Appendix B).

Monitoring well development will be completed at least 24 hours before well purging and sampling. The
intent of this delay is to provide time for the well and surrounding sand pack and aquifer material to
equilibrate sufficiently to natural conditions.

The sequence for developing and purging ground water monitoring wells at this site will proceed from
location 06-01A (upgradient) to locations 06-07, 06-06, 06-12, and 06C01P3 (increasingly downgradient)
to minimize the potential for cross-well contamination. Decontamination of purge equipment will be

conducted between each well and procedures are addressed in SOP CTO 58-9,
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Ground water monitoring well purging will be performed prior to the proposed, single sampling event. The
water-level elevation and total well depth will be measured prior to the start of ground water monitoring
well purging. These measurements will be used to calculate the volume of water each ground water
monitoring well contains for estimating purging requirements. To calculate the volume of water present,

the following gecmetric formula for determining the volume of a cylinder will be used:

volume (gallons) = 11r2hC
or

volume (gallons) = {0.163)(h} for a 2-inch monitoring wel|

Where: Il = 3.14 {dimensionless)
r = the radius of the well {feet)
h = the length of the water column in the well {feet)

C =7.48 gallens per cubic foot

Teflon-lined polyvinyl chloride (PVC) bladder pumps will be used to sample each well. A minimum of one

well volume will be purged from each ground water monitoring well using the low flow (0.14 L/min to 0.35
L/min) bladder pump prior to sampling. Measurements of pH, temperature, turbidity, and conductance
will be taken at the start of purging and every 5 to 10 minutes thereafter. Purging will continue until these
parameters stabilize or a maximum of six well volumes are removed. All development and purging fluids
removed from the wells will be placed in labeled containers. Stabilization is achieved and sampling can
begin when a minimum of one well casing volume has been removed and three consecutive readings,

taken at 5- to 10-minute intervals, are within the following limits specified in SOP CTO 56-7 (Appendix B):

¢ pH *0.1 standard unit

+ Specific conductance + 3 percent

o Temperature = 3 percent

+ Turbidity less than 10 Nephelometric Turbidity Units (NTUs)

All of these are target parameters as identified in Table 1-7.

4.4.4 Ground Water Sample Collection

Four replicate ground water samples will be collected from each monitoring well using low-flow sampling
techniques (PVC-bladder pump) as described in SOP CTO 56-8 {Appendix B). All samples will be
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transferred directly from the bladder pump to the sample container. Unfiltered ground water samples are
the only samples required for this investigation. The field investigation sampling summaries for ground
water at the DR Navy and associated rationale are presented in Table 4-4. The samples will be collected
and analyzed for the COC metals identified in Table 1-7 and Table 4-2 using the methods shown in Table
7-1. Bottle, sample preservation, and holding time requirements are presented in Table 4-3.

Per the discussion regarding sample replication in each of the five wells {Section 4.4.1), the last (fourth)
replicate sample collected from each well will be considered to be a field duplicate of the first replicate
sampie from the well for data validation and assessment purposes. This duplicate sample pair will be
used to compare the variability of the analyte concentrations within a well versus variability among wells.

ANOVA testing {see Section 12.4) wilt be used when comparing upgradient/downgradient wells.

Sampling chain-of-custody requirements are addressed in Section 5.1. All pertinent field data will be
recorded on a sample log sheet and in the field log book. A TtNUS sample log sheet is included in SOP
CTO 56-4 (Appendix B).

4.5 SAMPLE IDENTIFICATION SYSTEM

All samples will be properly labeled with a sample label affixed on the sample container and a sample tag
secured around the neck of the sample container. The sample labels and sample tags will include the
following information: project name, sample tracking number, sampling date, laboratory analyses

requested, matrix type, and preservative.

Each sample collected will be assigned a unique sampie tracking number or identification as per SOP
CTO 56-10 (Appendix B). The sample tracking number is a multi-segment, alpha-numeric code that
identifies the site, type of sample, and sample location. Any other pertinent information regarding sample
identification will be recorded in the field logbooks and/or sample logsheets. Examplés of the sample

tracking numbers to be used for this project are provided in Tables 4-1 and 4-4.

MS and laboratory duplicate sampies will be designated on the field documentation forms and sample

labels.

4.6 SAMPLE HANDLING, PRESERVATION AND SHiPPING

Sample handling includes the field-related considerations connected with selecting sample containers,
preservatives, allowable holding times, and analyses requested. Samples may be unstable and therefore
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require preservation to prevent changes in either the concentration or the physical condition of the
constituent(s) requiring analysis. Preservation requirements for each of the chemicals of interest are

provided in Table 4-3.
The following procedures will be followed when shipping samples for laboratory analysis:

e All samples will be promptly chilled with ice to 4°C £ 2°C and packaged in an insulated cooler for
transport. Each cooler shipped to the lfaboratory will include a temperature blank. Ice will be sealed
in containers to prevent water leakage. Samples will not be frozen. Each sample container will be
placed in a zip-lock bag to prevent contamination. The zip-lock bag will be placed in a bubble-wrap
sleeve to protect from breakage. The temperature of the cooler wili be measured using the

temperature blank and then recorded in the appropriate section of the COC form.

+ Only shipping containers that meet all applicable state and federal standards for safe shipment will be

used.

e Shipping containers will be sealed with nylon strapping 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.

s The field COC document will be taped to the top inside cover of the shipping container in a sealed

plastic envelope.

s Shipment will be made by a public courier at the next scheduled pickup following compietion of

sample collection.

SOPs CTO 56-2 and CTO 56-11 {Appendix B) provide detailed descriptions 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 Labetls

» (COC Forms

» Custody Seals for Coolers
» Shipping Labels for Coolers
s Express Mait Air Bills
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4.7 SAMPLE CUSTODY

Custody of samples must be maintained and documented at all times as per SOP CTO 56-4 beginning

with the collection of samples in the field. Sample custody procedures are addressed in Section 5.

4.8 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 ambient
blanks. Table 4-2 presents the types and numbers of required field QC sampies. Section 8.1 provides
definitions and details for these, and all other quality control checks to be used during this investigation,
Field QC sample requirements for field duplicates, source water blanks, equipment rinsate blanks, and

ambient blanks required for this project are as follows:

Field Duplicates. The field duplicate QC sample requirement for this project will be met as follows:

In that four samples will be collected from each monitoring well (one sample and three replicates) extra
ground water field duplicates are not necessary for this project. Instead, the first and fourth sample
collected from a randomly-selected well will be treated as the field duplicate during data validation and
assessment as further explained in the next paragraph. However, soil duplicates will be collected at the
DR Navy and the ORR/OPR. Field duplicates are obtained during a single act of sampling and are used
to assess the overall precision of the sampling and analysis program. Ten percent of all soil samples are
required. All samples including repiicates will be analyzed for the same parameters in the laboratory as

their environmental sample counterparts.

It rmonitoring well equilibrium has been attained prior to ground water sampling, all replicate samples
within a well should represent the same COC concentrations. If the samples are not equally
representative, it is reasonable to expect that the first and last samples removed from a well will be the
most different in analyte concentration. Therefore, field duplicate ground water samples for QA/QC

purposes will be the first and last sampie removed from a randomly-selected well.

Equipment Rinsate Blanks. Eguipment 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
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non-dedicated equipment for all sampling rounds. Decontamination procedures for non-dedicated

equipment will be conducted and are provided in SOP CTO 56-9.

Source Water Blanks. Source water blanks will be obtained by sampling the waters used for

decontaminating sampling equipment during the field investigation. Source water bianks will be used to
determine if the analyte-free 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 one source water blank will be

collected for each sampling round.

Ambient Blanks. Ambient blank samples will be obtained at the discretion of the FOL if the FOL. believes
that infiltration of airborne contaminants into field samples is a possibility. Ambient condition blanks are
samples of deionized water poured from one container to anocther in the field to detect this type of

airborne contaminant infiltration into field samples.

49 SURVEYING

The horizontal location of all seit samples will be surveyed. A global positioning system {(GPS) or other
suitable surveying device will be used to identify horizontal locations of each of the samples collected.
The horizontal location will be surveyed to the Indiana State Plane Coordinates within the nearest foot
and referenced to the 1983 North American Datum {NAD83). Identification of the vertical locations of the

samples will not be performed.

Existing survey data will be used to locate the horizontal and vertical locations of all sampling points
{monitoring wells). These data will be cross-referenced to appropriate horizontal and vertical datum if

krigging is to be performed.

410 INVESTIGATION DERIVED WASTE

It is anticipated that this investigation will generate four types of potentially contaminated residues or

investigation derived waste {IDW):
e Personal protective equipment (PPE)

* Well development and purge fluids

¢ Equipment decontamination fluids
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+«  Waste soils from soil borings

IDW will be handled as follows:

PPE - All PPE will be 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 using a 300- and/or 500-gallon plastic holding tank, respectively, until appropriate IDW analyses
are completed. Provided that IDW analyses are acceptable as described below, development and purge
fluids will be discharged to the NSWC Crane-permitted sanitary sewer system. The 500-gallon tank will
be situated in a semi-permanent location near an access to the wastewater treatment plant. Purge and
development fluids will be collected on-site using a 300-gallon portable helding tank attached to a truck or
a smaller polyethylene container, as appropriate. The fluids will be transported daily to the 500-gallon
holding tank and transferred from the portable 300-gallon tank using a submersible pump. The main fluid
storage tank (500-gallon) will be sealed and labeled with contents, date, and origin{s) of waste. An IDW
sample will be collected from the 500-gallon tank at the completion of the sampling event and analyzed
for the parameters listed in Table 4-2. The IDW sample will be identified using the sample nomenclature
provided in Table 4-4. NSWC Crane will use the analytical results to determine if the IDW fluids can be
treated on-site via the wastewater treatment facility or if they must be treated or disposed of off-site.
Progress of the laboratory analyses will be monitored by the TOM to confirm that the IDW fluids are not
stored on-site for over 90 days. The laboratory turnaround time for the IDW sample analyses is 28 days,
which should be sufficient time to identify a potential problem before corrective action is required. NSWC

Crane will take possession of the containers and contents after receipt of the analytical results.

Equipment Decontamination Fluids - All decontamination fluids will be combined with well development
and purge fluids when possible and handled in the same manner. Decontamination fluids from soil

sampling will be collected and discharged to the sanitary sewer system.

Waste Soils from Soil Borings - Excess soil from hand augering or DPT operations produced during soit

sampling will be returned to the boring hole to the extent possible with the remainder to be placed close to

where the associated sample was collected and raked into the surface.

Tubing Used for Development, Purging, or Sampling - All tubing used to develop, purge, or sample a well

will be double bagged and placed in a trash receptacle at the facility.

119912/P 4-19 ‘ CTO 0056



NSWC Crane

QAPP

Revision: 1

Date: February 2000
Section: 4

Page 20 of 49

411 RECORD KEEPING

In addition to COC records, certain standard forms will be completed for sample description and
documentation. These forms shall include sample log sheets, daily activity records, and loghooks. A
bound, weatherproof notebock shall be maintained by the FOL. All information related to sampling or
field activities will be recorded in the field notebook. 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 FOL. This book will contain a summary of
each day's activities and will reference the field notebooks when applicable. At completion of the field
activities, the FOL shall submit to the TOM all field records, data, field notebooks, loghooks, COC
records, sample log sheets, and daily activity logs. Reguirements for field documentation are outlined in
S0P CTO 56-4 {Appendix B}..
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TABL. 1

SUMMARY OF SOIL SAMPLING ACTIVITIES

NSWC CRANE, CRANE, INDIANA

PAGE 1 OF 15

SOIL SAMPLES FOR SWMU 6 ~- DEMOLITION RANGE NAVY

I_ Sample i.D.

Sample Location

Sample Depth*

Laboratory Analytical Parameters

Sample Rationale

06-5B-001-0X* 8D TBD Al, As, Be, Mn, and Nj l.ocate Source Area
06-5B-002-0X* 8D TBD Al, As, Be, Mn, and Ni Locate Source Area
06-SB-003-0X* TBD TBD Al, As, Be, Mn, and Ni Locate Source Area
06-SB-004-0X* TBD TBD Al, As, Be, Mn, and Ni Locate Source Area
06-SB-005-0X* TBD TBD Al, As, Be, Mn, and Ni Locate Source Area

* Seclion 4.3.2 describes soil depths to be taken.

SOil. SAMPLES FOR SWMU 7- OLD RIFLE RANGE

Laboratory Analytical Parameters

Sample Rationale

As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene
RDX, Benzo(ajanthracene, Benzo(a)pyrene,
Benzo(b)flucranthene, Dibenzo{a,h)anthracene,
Indeno(1,2,3-cd)pyrene, Heptachlor epoxide

[}

Data Gap for Soits RFI

As, Mn, Be, 2,4,6-Trinitrotoluene, 2.6-Dinitrotoluenea,
RDX, Benzo{a)anthracene, Benzo(ajpyrene,
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene,
Indeno(1,2,3-cd)pyrene, Heptachlor epoxide

Data Gap for Soils RF!

Sample I.D, Sample Location Sample Depth
{See Figures 4-3 and 4-4) {feet bgs)
07-5B-001-01 ORR- Hillside Boring 1 0-1
07-5B-001-04 ORR- Hillside Boring 1 2-4
07-5B-002-01 ORR-Hillside Boring 2 ' a-1

As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene,
RDX, Benzo(a)anthracene, Benzo(a)pyrene,
Benzo{b)fluoranthene, Dibenzo{a,h)anthracene,
Indeno(1,2,3-cd)pyrene, Heptachlor epoxide

Data Gap for Soils RFI
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TABLE 4-1

SUMMARY OF SOIL SAMPLING ACTIVITIES
NSWC CRANE, CRANE, INDIANA

PAGE 2 OF 15

Sample 1D,

Sample Location

(See Figures 4-3 and 4-4)

Sample Depth
{feet bgs)

Laboratory Analytical Parameters

Sample Rationale

07-5B-002-04

ORR- Hillside Boring 2

2-4

As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotcluene,
RDX, Benzo{a)anthracene, Benzo{a)pyrene,
Benzo(b)fluoranthene, Dibenzo{a,h)anthracene,
Indeno(1,2,3-cd)pyrene, Heptachlor epoxide

Data Gap for Soils RFI

07-3B-003-01

ORR- Hiliside Boring 3

0-1

As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene,
RDX, Benzo(a)anthracene, Benzo(a)pyrene,
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene,
Indeno(1,2,3-cd)pyrene, Heptachlor epoxide

Data Gap for Soils RFI

07-SB-003-04

ORR- Hiliside Boring 3

2-4

As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene,
RDX, Benzo{a)anthracene, Benzo(a)pyrene,
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene,
Indeno(1,2,3-cd}pyrene, Heptachior epoxide

Data Gap for Soils RF|

07-SB-004-01

ORR- Berm 3 Boring 4

As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene,
RDX, Benzo{a)anthracene, Benzo{a)pyrene,
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene,
Indeno(1,2,3-cd)pyrene, Heptachlor epoxide

Data Gap tor Soits RF|

07-5B-004-04

ORR- Berm 3 Boring 4

2-4

As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene,
RDX, Benzo(a)anthracene, Benzo(a)pyrene,
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene,
Indeno{1,2,3-cd}pyrene, Heptachlor epoxide

Data Gap for Soils RFI

07-SB-005-01

ORR- Berm 3 Bering 5

01

As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotcluene,
RDX, Benzo(a)anthracene, Benzo(a)pyrene,
Benzo(b)fluocranthene, Dibenzo(a,h)anthracene,
Indeno(1,2,3-cd}pyrene, Heptachlor epoxide

Data Gap for Soils RFI

07-SB-005-04

_ORR- Berm 3 Boring 5

As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene,
RDX, Benzo(a}anthracene, Benzo(a)pyrene,
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene,
tndeno(1,2,3-cd)pyrene, Heptachlor epoxide

Data Gap for Soils RFi
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TABL 1

SUMMARY OF SOIL SAMPLING ACTIVITIES
NSWC CRANE, CRANE, INDIANA

PAGE 3QF 15

Sample 1.D.

Sample Location

(See Figures 4-3 and 4-4)

Sample Depth
(feet bgs)

Laboratory Analytical Parameters

Sample Rationale

07-5B-006-01

ORR- Berm 3 Boring 6

0-1

As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene,
RDX, Benzo(a)anthracene, Benzo(a)pyrene,
Benzo(b)fluoranthene, Dibenzo(a,hjanthracene,
Indeno{1,2,3-cd)pyrene, Heptachior epoxide

Data Gap for Soils RFI

07-5B-006-04

ORR- Berm 3 Boring 6

2-4

As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene,
RDX, Benzo(a)anthracene, Benzo{a)pyrene,
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene,
Indeno(1,2,3-cd)pyrene, Heptachlor epoxide

Data Gap for Soils R}

07-5B-007-01

ORR- Berm 2 Boring 7

0-1

As, Mn, Be, 2,4,6-Trinitrotoiuene, 2,6-Dinitrotcluene,
RDX, Benzo{a)anthracene, Benzo(a)pyrene,
Benzo(b)Huoranthene, Dibenzo{a,h)anthracene,
Indeno(1,2,3-cd)pyrene, Heptachlor epoxide

Data Gap for Soils RFI

07-5B-007-04

ORR- Berm 2 Boring 7

2-4

As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene,
RDX, Benzo(a)anthracene, Benzo(alpyrene,
Benzo(b)fluoranthene, Dibenzo(a,h}anthracene,
Indeno(1,2,3-cd)pyrene, Heptachlor epoxide

Data Gap for Soils RFI

07-SB-008-01

ORR- Berm 2 Boring 8

0-1

As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene,
RDX, Benzo(a)anthracene, Benzo(a)pyrene,
Benzo(b)fluoranthene, Dibenzo(a,h}anthracene,
Indeno(1,2,3-cd)pyrene, Heptachlor epoxide

Data Gap for Soils RFI

07-SB-008-04

ORR- Berm 2 Boring 8

2-4

As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene,
RDX, Benzo(a)anthracene, Benzo{a)pyrene,
Benzo(b)fluoranthene, Dibenzo{a,h}anthracene,
Indeno(1,2,3-cd)pyrene, Heptachlor epoxide

Data Gap for Soils RFI

07-SB-009-01

ORR- Berm 2 Boring 9

0-1

As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene,
RDX, Benzo(a)anthracene, Benzo(a)pyrene,
Benzo{bj}fluoranthene, Dibenzo(a.h)anthracene,
Indeno(1,2,3-cd)pyrene, Heptachlor epoxide

Data Gap for Scils RF!
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TABLE 4-1

SUMMARY OF SOIL SAMPLING ACTIVITIES
NSWC CRANE, CRANE, INDIANA

PAGE 4 OF 15

Sample L.D.

Sample Location

(See Figures 4-3 and 4-4)

Sample Depth
(feet bgs)

Laboratory Analytical Parameters

Sample Rationale

07-5B-009-04

ORR- Berm 2 Boring 9

2-4

As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene,
RDX, Benzo(a)anthracene, Benzo(a)pyrene,
Benzo{b)fluoranthene, Dibenzo(a,h)anthracene,
tndeno(1,2,3-cd)pyrene, Heptachlor epoxide

* Data Gap for Soils RFI

07-SB-010-01

ORR- Berm 1 Boring 10

Q-1

As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene,
RDX, Benzo{a)anthracene, Benzo(a)pyrene,
Benzo(b)fluoranthene, Dibenzo(a,hjanthracene,
Indeno(1,2,3-cd)pyrene, Heptachlor epoxide

Data Gap for Scils RFI

07-3B-010-04

ORR- Berm 1 Boring 10

2-4

As, Mn, Be, 2,4,8-Trinitrotoluene, 2,6-Dinitrotcluene,
RDX, Benzo(a)anthracene, Benzo(a)pyrene,
Benzo(bjfiuoranthene, Dibenzo(a,h)anthracene,
Indeno(1,2,3-cd)pyrene, Heptachlor epoxide

Data Gap for Soils RFI

07-8B-011-01

ORR- Berm 1 Boring 11

0-1

As, Mn, Be, 2.4,6-Trinitrotoluene, 2,6-Dinitrotoluene,
RDX, Benzo{a)anthracene, Benzo(a)pyrene,
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene,
Indeno(1,2,3-cd)pyrene, Heptachlior epoxide

Data Gap for Soils RFI

07-SB-011-04

ORR- Berm 1 Boring 11

As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene,
RDX, Benzo(a)anthracene, Benzo(a)pyrene,
Benzo(b)fluoranthene, Dibenzo(a,hjyanthracene,
Indeno{1,2,3-cd)pyrens, Heptachlor epoxide

Data Gap for Soils RF}

07-5SB-012-01

ORR- Berm 1 Boring 12

0-1

As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene,
RDX, Benzo(a)anthracene, Benzo(a)pyrene,
Benzo(b)fluoranthene, Dibenzo(a,hjanthracene,
Indeno(1,2,3-cdpyrene, Hepiachlor epoxide

Data Gap for Soils RFI

07-5B-012-04

ORR- Berm 1 Boring 12

2-4

As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene,
RDX, Benzo(a)anthracene, Benzo{a)pyrene,
Benzo(b)flugranthene, Dibenzo(a,h)anthracene,
Indeno(1,2,3-cd)pyrene, Heptachior epoxide

Data Gap for Soils RF|
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TABL 1

SUMMARY OF SOIL SAMPLING ACTIVITIES
NSWC CRANE, CRANE, INDIANA

PAGE 5 OF 15

Sample I.D.

Sample Location
(See Figures 4-3 and 4-4)

Sample Depth
({feet bgs)

Laboratory Analytical Parameters

Sample Rationale

07-SB-013-01

ORR- Krig Boring 13

0-1

As, Mn, Be, 2,4 ,6-Trinitrotoluene, 2,6-Dinitrotoluene,
RDX, Benzo(a)anthracene, Benzo(a)pyrene,
Benzo(b)tluoranthene, Dibenzo{a,h)anthracene,
Indeno(1,2,3-cd)pyrene, Heptachlor epoxide

Data Gap for Soils RFI

07-8[—3_-01 3-04

ORR- Krig Boring 13

2-4

As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene,
RDX, Benzo(a)anthracene, Benzo(a)pyrene,
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene,
Indeno(1,2,3-cd)pyrene, Heptachlor epoxide

Data Gap for Soils RFI

07-5B-014-01

ORR- Krig Boring 14

01

As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene,
RDX, Benzo(a)anthracene, Benzo(a)pyrene,
Benzo(b)fluoranthene, Dibenzo(a,h)anthracens,
fndeno(1,2,3-cd)pyrene, Heptachlor epoxide

Data Gap for Soils RF

07-5B-014-04

ORR- Krig Boring 14

2-4

As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene,
RDX, Benzo(a)anthracene, Benzo(alpyrene,
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene,
Indeno(1,2,3-cd)pyrene, Heptachlor epoxide

Data Gap for Soils RFI

07-5B-015-01

ORR- Krig Boring 15

0-1

As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene,
RDX, Benzo(a)anthracene, Benzo{a)pyrene,
Benzo(b)fluoranthene, Dibenzo{a,h)anthracene,
Indeno(1,2,3-cd)pyrene, Heptachlor epoxide

Data Gap for Soils RFI

07-5B-015-04

ORR- Krig Boring 15

2-4

As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoiuene,
RDX, Benzo(a)anthracene, Benzo(a)pyrene,
Benzo(bj)fluaranthene, Dibenzo(a,h)anthracene,
Indeno(1,2,3-cd)pyrene, Heptachior epoxide

Data Gap for Socils RFI

07-5B-016-01

ORR- Krig Boring 16

0-1

As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene,
RDX, Benzo(a)anthracene, Benzo(a)pyrene,
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene,
Indeno(1,2,3-cd)pyrene, Heptachlor epoxide

Data Gap for Soils RFI
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TABLE 4-1

SUMMARY OF SOIL SAMPLING ACTIVITIES
NSWC CRANE, CRANE, INDIANA

PAGE 6 OF 15

Sample 1.D.

Sample Location
(See Figures 4-3 and 4-4)

Sample Depth
{feet bgs)

Laboratory Analytical Parameters

Sample Rationale

07-58-016-04

ORR- Krig Boring 16

2-4

As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene,
RDX, Benzo(a)anthracene, Benzo{a)pyrene,
Benzo(bjfluoranthene, Dibenzo(a,hjanthracene,
Indeno(1,2,3-cd)pyrene, Heptachlor epoxide

Data Gap for Soils RF!

07-SB-017-01

ORR- Krig Boring 17

0-1

As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene,
RDX, Benzo(a)anthracene, Benzo{a)pyrene,
Benzo(b)fluoranthene, Dibenzo{a,h)anthracene,
Indeno(1,2,3-cd)pyrene, Heptachlor epoxide

Data Gap for Soils RFI

07-SB-017-04

ORR- Krig Boring 17

2-4

As, Mn, Be, 2,4,6-Trinitrotoluene, 2,8-Dinitrotoluene,
RDX, Benzo(a)anthracene, Benzo(a)pyrene,
Benzo{b)fluoranthene, Dibenzo(a,h}anthracene,
Indeno(1,2,3-cd)pyrene, Heptachlor epoxide

Data Gap for Soils RFI

07-SB-018-01

ORR- Krig Boring 18

0-1

As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene,
RDX, Benzo(a)anthracene, Benzo{a)pyrene,
Benzo{b)fluoranthene, Dibenzo(a,h)anthracene,
Indeno(1,2,3-cd)pyrene, Heptachlor epoxide

Data Gap for Seils RFI

07-SB-018-04

ORR- Krig Boring 18

2-4

As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene,
RDX, Benzo{a)anthracene, Benzo{a}pyrene,
Benzo(b)flucranthene, Dibenzo{a,h)anthracene,
Indeno(1,2,3-cd)pyrene, Heptachlor epoxide

Data Gap for Soils RFI

07-5B-019-01

ORR- Krig Boring 19

01

As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene,
RDX, Benzo(a)anthracene, Benzo(a)pyrene,
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene,
Indeno(1,2,3-cd)pyrene, Heptachlor epoxide

Data Gap for Soils RFI

07-5B-019-04

ORR- Krig Boring 19

2-4

As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene,
RDX, Benzo(a)anthracene, Benzo(a)pyrene,
Benzo(b)fluoranthene, Dibenzo(a,h}anthracene,
Indeno(1,2,3-cd)pyrene, Heptachlor epoxide

Data Gap for Soils RFI
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TABL 1t

SUMMARY OF SOIL SAMPLING ACTIVITIES
NSWC CRANE, CRANE, INDIANA

PAGE 7 OF 15

‘Sample 1.D.

Sample Location
(See Figures 4-3 and 4-4)

Sample Depth
(feet bgs)

Laboratory Analytical Parameters

Sample Rationale

07-SB-020-01

ORR- Krig Boring 20

0-1

As, Mn, Be, 2,4,6-Trinitrotcluene, 2,6-Dinitrotoluene,
RDX, Benzo(a)anthracene, Benzo{a)pyrene,
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene,
Indeno(1,2,3-cd)pyrene, Heptachlor epoxide

Data Gap for Soils RFI

07-5B-020-04

ORR- Krig Boring 20

2-4

As, Mn, Be, 2,4,6-Trinitroteluene, 2,8-Dinitrotoluene,
RDX, Benzo(a)anthracene, Benzo(a)pyrene,
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene,
Indeno(1,2,3-cd)pyrene, Heptachlor epoxide

Data Gap for Soils RF1

07-SB-021-01

ORR- Krig Boring 21

0-1

As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene,
RDX, Benzo(a)anthracene, Benzo(a)pyrene,
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene,
Indeno(1,2,3-cd)pyrene, Heptachtor epoxide

Data Gap for Soils RFI

07-SB-021-04

ORR- Krig Boring 21

As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene,
RDX, Benzo{a)anthracene, Benzo(a)pyrene,
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene,
Indeno(1,2,3-cd)pyrene, Heptachlor epoxide

Data Gap for Soils RFI

07-8B-022-01

ORR- Krig Boring 22

0-1

As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene,
RDX, Benzo(a)anthracene, Benzo(a)pyrene,
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene,
Indeno(1,2,3-cd)pyrene, Heptachlor epoxide

Data Gap for Soils RF!

07-5B-022-04

CRR- Krig Boring 22

2-4

As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene,
RDX, Benzo(a)anthracene, Benzo(a)pyrene,
Benzo(bjfluoranthene, Dibenzo(a,h)anthracene,
Indeno(1,2,3-cd)pyrene, Heptachlor epoxide

Data Gap for Soils RFI

07-88-023-01

ORR- Krig Boring 23

As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene,
RDX, Benzo(a)anthracene, Benzo(a)pyrene,
Benzo(b)fluoranthene, Dibenzo(a,hyanthracene,
Indeno(1,2,3-cd)pyrene, Heptachlor epoxide

Data Gap for Soils RFI
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TABLE 41

SUMMARY OF SOIL SAMPLING ACTIVITIES
NSWC CRANE, CRANE, INDIANA

PAGE 8 OF 15

Sample 1.D.

Sample Location
(See Figures 4-3 and 4-4)

Sample Depth
(feet bgs)

Laboratory Analytical Parameters

Sample Rationale

07-5B-023-04

ORR- Krig Boring 23

2-4

As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene,
RDX, Benzo{a)anthracene, Benzo(a)pyrene,
Benzo(b)fluoranthene, Dibenzo(a,h}anthracene,
Indeno(1,2,3-cd)pyrene, Heptachlor epoxide

Data Gap for Soits RFI

07-5B-024-01

ORR- Krig Boring 24

0-1

As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene,
RDX, Benzo(a)anthracene, Benzo(a)pyrene,
Benzo{b)fluoranthene, Dibenzo(a,h)anthracene,
Indeno(1,2,3-cd)pyrene, Heptachlor epoxide

Data Gap for Soils BF{

07-SB-024-04

ORR- Krig Boring 24

2-4

As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene,
RDX, Benzo(a)anthracene, Benzo(a)pyrene,
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene,
indeno(1,2,3-cd)pyrene, Heptachlor epoxide

Data Gap for Soils RFI

07-SB-025-01

ORR- Krig Boring 25

0-1

As, Mn, Be, 2,4,6-Trinitrotcluene, 2,6-Dinitrotoluene,
RDX, Benzo{a)anthracene, Benzo(a)pyrene,
Benzo(b)flucranthene, Dibenzo{a h)anthracene,
Indeno(1,2,3-cd)pyrene, Heptachlor epoxide

Data Gap for Soils RFI

07-8B-025-04

ORR- Krig Boring 25

As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene,
RDX, Benzo(a)anthracene, Benzo(a)pyrene,
Benzo(b)tluoranthene, Dibenzo(a,h)anthracene,
Indeno(1,2,3-cd}pyrene, Heptachlor epoxide

Data Gap for Soils AFi

07-5B-026-01

ORR- Krig Boring 26

0-1

As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene,
RDX, Benzo{a)anthracene, Benzo(a)pyrene,
Benzo(b}fluoranthene, Dibenzo(a,h)anthracene,
Indeno(1,2,3-cd)pyrene, Heptachlor epoxide

Data Gap for Soils RFI

07-5B-026-04

ORR- Krig Boring 26

2-4

As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoiuene,
RDX, Benzo(a)anthracene, Benzo(a)pyrene,
Benzo(b)tluaranthene, Dibenzo(a,hlanthracene,
indeno(1,2,3-cd)pyrene, Heptachlor epoxide

Data Gap for Soils RFI
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TABL 1

SUMMARY OF SOIL SAMPLING ACTIVITIES
NSWC CRANE, CRANE, INDIANA

PAGE 9 OF 15

Sample I.D.

Sample Location
(See Figures 4-3 and 4-4)

Sample Depth
(feet bgs)

Laboratory Analytical Parameters

Sample Rationale

07-SB-027-01

ORR- Krig Boring 27

0-1

As, Min, Be, 2,4 6-Trinitrotoluene, 2,6-Dinitrotoluene,

RDX, Benzo(a)anthracene, Benzo(a)pyrene,
Benzo(b)fluoranthene, Dibenzo{a,h)anthracene,
Indeno(1,2,3-cd)pyrene, Heptachlor epoxide

Data Gap for Seils RFI

07-SB-027-04

ORR- Krig Baring 27

2-4

As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene,
RDX, Benzo(a)anthracene, Benzo(a)pyrene,
Benzo(b)flucranthene, Dibenzo(a,h)anthracene,
Indeno(1,2,3-cd)pyrene, Heptachior epoxide

Data Gap for Soils RF1

07-5B-028-01

ORR- Krig Bering 28

As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene,
RDX, Benzo(a)anthracene, Benzo(a}pyrene,
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene,
Indeno(1,2,3-cd)pyrene, Heptachlor epoxide

Data Gap for Soils RF

07-5B-028-04

ORR- Krig Boring 28

2-4

As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene,
RDX, Benzo(a)anthracene, Benzo(a)pyrene,
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene,
Indeno(t,2,3-cd}pyrene, Heptachlor epoxide

Data Gap for Soils RFI
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TABLE 4-1

SUMMARY OF SOIL SAMPLING ACTIVITIES
NSWC CRANE, CRANE, INDIANA
PAGE 10 OF 15

SOIL SAMPLES FOR SWMU 7- OLD PISTOL RANGE

9500 010

Sample I.D. Sample Location Sample Depth Analytical Parameters Sampie Rationale
(See Figure 4-5) (feet bgs)
07-SB-028-01 OPR- Hillside Range 1 0-1 As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene, Data Gap for Soils RFI
Boring 29 RDX, Benzo(a}anthracene, Benzo(a)pyrene,
Benzo(bitluoranthene, Dibenzo(a,h)anthracene,
Indeno(1,2,3-cd)pyrene, Heptachlor epoxide
07-SB-029-04 OPR- Hillside Range 1 2-4 As, Mn, Be, 2,4,6-Trinitrotcluene, 2,6-Dinitrotoluene, Data Gap for Soils RFI
Boring 29 RDX, Benzo(a)anthracene, Benzo(a)pyrene,
Benzo(b)fluoranthene, Dibenzo{a,h)anthracene,
Indeno(1,2,3-cd)pyrene, Heptachlor epoxide
07-5B-030-01 OPR-Hillside Range 1 0-1 As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene, Data Gap for Soils RFI
Boring 30 RDX, Benzo(a)anthracene, Benzo(a)pyrene,
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene,
Indeno(1,2,3-cd)pyrene, Heptachlor epoxide
07-SB-030-04 OPR- Hillside Range 1 2-4 As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene, Data Gap for Soils RFI
Boring 30 RDX, Benzo(a)anthracene, Benzo(a)pyrene,
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene,
Indeno(1,2,3-cd)pyrene, Heptachlor epoxide
07-5B-031-01 OPR- Hillside Range 1 0-1 As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene, Data Gap for Soils RFI
Boring 31 RDX, Benzo(a)anthracene, Benzo(a)pyrene,
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene,
Indeno(1,2,3-cd)pyrene, Heptachlor epoxide
07-SB-031-04 OPR- Hillside Range 1 2-4 As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene, Data Gap for Soils RFI
Boring 31 RDX, Benzo{a)anthracene, Benzo{a)pyrene,
Benzo(b)fluoranthene, Dibenzo{a,h)anthracene,
Indeno(1,2,3-cd}pyrene, Heptachlor epexide
07-5B-032-01 OFR- Berm Range 2 01 As, Mn, Be, 2,46-Trinitrotoluene, 2,6-Dinitrotoluene, Data Gap for Seils RFI
Boring 32 RDX, Benzo(a)anthracene, Benzo{a)pyrene,
Benzo{b)fluorantheneg, Dibenzo(a,hlanthracene, 9
indeno(1,2,3-cd)pyrene, Heptachlor epoxide 3
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SUMMARY OF SOIL SAMPLING ACTIVITIES
NSWC CRANE, CRANE, INDIANA

PAGE 11 OF 15

Sampie from 3 Borings
at Hillside Range 1
Firing Lane (Location
C1)

RDX, Benzo(a)anthracene, Benzo(a)pyrene,
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene,
indeno{1,2,3-cd)pyrene, Heptachlor epoxide

Sample I.D. Sample Location Sample Depth Analytical Parameters Sample Rationale
{See Figure 4-5) {feet bgs)
07-8B-032-04 OPR- Berm Range 2 2-4 As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene, Data Gap for Soils RF!
Boring 32 RDX, Benzo(a)anthracene, Benzo(a)pyrene,
Benzo(b)flucranthene, Dibenzo(a,h)anthracene,
indenc(1,2,3-cd)pyrene, Heptachlor epoxide
07-5B-033-01 OPR- Berm Range 2 0-1 As, Mn, Be, 2,4,6-Trinitrotoluene, 2,8-Dinitrotoluene, Data Gap for Soils RFI
Boring 33 RDX, Benzo(ajanthracene, Benzo(a)pyrene,
Benzo(b)fluoranthene, Dibenzo(a,hlanthracene,
Indeno(1,2,3-cd)pyrene, Heptachior epoxide
07-5B-033-04 OPR- Berm Range 2 2-4 As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene, Data Gap for Soils RF!
Boring 33 RDX, Benzo(a)anthracene, Benzo(a)pyrene,
Benzo(b)tlucranthene, Dibenzo{a,h)anthracene,
Indeno(1,2,3-cd)pyrene, Heptachlor epoxide
07-SB-034-01 OPR- Berm Range 2 0-1 As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene, Data Gap for Soils RFI
Boring 34 RDX, Benzo(a)anthracene, Benzo(a)pyrene,
Benzo{b)fluoranthene, Dibenzo{a,h)anthracene,
Indeno(1,2,3-cd)pyrene, Heptachlor Epoxide
- 07-5B-034-04 OPR- Berm Range 2 2-4 As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene, Data Gap for Soils RFi
Boring 34 ROX, Benzo(a)anthracene, Benzo{a)pyrene,
Benzo(bjfluoranthene, Dibenzo(a,h)anthracene,
Indeno(1,2,3-cd)pyrene, Heptachlor epoxide
07-CP-035-01 OPR- Composite 0-1 As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene, Data Gap for Soils RFI
Sample from 3 Borings RDX, Benzo(a)anthracene, Benzo(a)pyrene,
at Hillside Range 1 Benzo(b)fluoranthene, Dibenzo({a,h)anthracene,
Firing Lane (Location Indeno(1,2,3-cd)pyrene, Heptachlor epoxide
C1)
07-CP-035-04 | OPR- Composite 2-4 As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene, Data Gap for Soils RFI
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TABLE 4-1

SUMMARY OF SOIL SAMPLING ACTIVITIES
NSWC CRANE, CRANE, INDIANA

PAGE 12 OF 15

Sample I.D. Sample Location Sample Depth Analytical Parameters Sample Rationale
{See Figure 4-5) {feet bgs)

07-CP-036-01 | OPR- Composite 0-1 As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene, Data Gap for Soils RFI
Sample from 3 Borings RDX, Benzo(ajanthracene, Benzo(a)pyrene,
at Hillside Range 1 Benzo(b)fluoranthene, Dibenzo{a,hjanthracene,
Firing Lane {Location indeno(1,2,3-cd)pyrene, Heptachlor epoxide
C2)

07-CP-036-04 | OPR- Composite 2-4 As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene, Data Gap for Soils RFI
Sample from 3 Borings RDX, Benzo(a)anthracene, Benzo(a)pyrene,
at Hillside Range 1 Benzo(b)iluoranthene, Dibenzo(a,h)anthracene,
Firing Lane {Location Indeno(1,2,3-cd)pyrene, Heptachlor epoxide
C2)

07-CP-037-01 | OPR- Composite 0-1 As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene, Data Gap for Seils RFI
Samptle from 3 Borings RDX, Benzo(a)anthracene, Benzo(a)pyrene,
at Hillside Range 1 Benzo(b)fluoranthene, Dibenzo(a,h)anthracene,
Firing Lane (Location indeno(1,2,3-cdjpyrene, Heptachlor epoxide
C3)

07-CP-037-04 | OPR- Composite 2-4 As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene, Data Gap for Soils RFI
Sample from 3 Borings RDX, Benzo(a)anthracene, Benzo(a)pyrene,
at Hillside Range 1 Benzo(b)luoranthene, Dibenzo(a,hjanthracene,
Firing Lane {Location indenc{1,2,3-cd)pyrene, Heptachlor epoxide
C3)

07-CP-038-01 | OPR- Composite 0-1 As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene, Data Gap for Soils RFI
Sample from 3 Borings RDX, Benzo(a)anthracene, Benzo(a)pyrene,
at Berm Range 2 Firing Benzo(b)fluoranthene, Dibenzo(a,hjanthracene,
Lane (Location C4) Indeno(1,2,3-cd)pyrene, Heptachlor epoxide

07-CP-038-04 | OPR- Composite 2-4 As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene, Data Gap for Soils RFI

Sample from 3 Borings
at Berm Range 2 Firing
Lane (Location C4)

RDX, Benzo(a)anthracene, Benzo(a)pyrene,
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene,
Indeno(1,2,3-cd)pyrene, Heptachlor epoxide
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TABL 1

SUMMARY OF SOIL SAMPLING ACTIVITIES
NSWC CRANE, CRANE, INDIANA

PAGE 130F 15

- Sample L.D. Sample Location Sample Depth Analytical Parameters Sample Rationale
(See Figure 4-5) (feet bgs)

07-CP-039-01 OPR- Composite 0-1 As, Mn, Be, 2.4 .6-Trinitrotoluene, 2,6-Dinitrotoluene, Data Gap for Spils RF1
Sample from 3 Borings RDX, Benzo(a)anthracene, Benzo{a)pyrene,
at Berm Range 2 Firing Benzo(b)fluoranthene, Dibenzo(a,h)anthracene,
Lane (Location C5) ndeno(1,2,3-cd)pyrene, Heptachlor epoxide

07-CP-039-04 | OPR- Composite 2-4 As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene, Data Gap for Soils RFI
Sampie from 3 Borings RDX, Benzo(a)anthracene, Benzo(a)pyrene,
at Berm Range 2 Firing Benzo(b)fluoranthene, Dibenzo{a,h}anthracene,
Lane (Location C5) Indeno{1,2,3-cd)pyrene, Heptachlor epoxide

07-CP-040-01 | OPR- Composite 0-1 As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene, Data Gap for Soils RFI
Sample from 3 Borings RDX, Benzo{a)anthracene, Benzo(a)pyrene,
at Berm Range 2 Firing Benzolb}tlugranthene, Dibenzo({a,h)anthracene,
Lane (Location C6) Indeno{1,2,3-cd)pyrene, Heplachlor epoxide

07-CP-040-04 | OPR- Composite 2-4 As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene, Data Gap for Soils RFI
Sample from 3 Borings RDX, Benzo(a)anthracene, Benzo{a)pyrene,
at Berm Range 2 Firing Benzo(b)fluoranthene, Dibenzo(a,h)anthracene,
Lane (Location C8) Indeno(1,2,3-cd)pyrene, Heptachlor epoxide

07-CP-041-01 | OPR- Composite 0-1 As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene, Data Gap for Soils RFI
Sample from 3 Borings RDX, Benzo{a)anthracene, Benzo(a)pyrene,
at Berm Range 2 Firing Benzo(b)fiuoranthene, Dibenzo(a,h)anthracene,
Lane (Logation C7) indeno(1,2,3-cd}pyrene, Heptachlor epoxide

07-CP-041-04 | OPR- Composite 2-4 As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene, Data Gap for Soils RFI
Sample from 3 Borings RDX, Benzo(alanthracene, Benzo(a)pyrene,
at Berm Range 2 Firing Benzo(b)fluoranthene, Dibenzo{a,hlanthracene,
Lane {Location C7) Indeno(1,2,3-cd)pyrene, Heptachlor epoxide

07-CP-042-01 | OPR- Composite 0-1 As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene, Data Gap for Soils RFI

Sample from 3 Borings
at Berm Range 2 Firing
Lane {Location C8)

RDX, Benzo(a)anthracene, Benzo{a)pyrene,
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene,
Indeno(1,2,3-cd)}pyrene, Heptachlor epoxide
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TABLE 4-1

SUMMARY OF SOIL SAMPLING ACTIVITIES
NSWC CRANE, CRANE, INDIANA

PAGE 14 OF 15

Sample I.D. Sample Location Sampie Depth Analytical Parameters Sample Rationale
(See Figure 4-5) (feet bys)

07-CP-042-04 | OPR- Composite 2-4 As, Mn, Be, 2,4,6-Trinitrotoluene, 2,8-Dinitrotoluene, Data Gap for Soils RFI
Sample frorm 3 Borings RDX, Benzo(a)anthracene, Benzo(a)pyrene,
at Berm Range 2 Firing Benzo(b)fluoranthene, Dibenzo(a,h)anthracene,
Lane (Location C8) Indeno(1,2,3-cd)pyrene, Heptachlor epoxide

07-CP-043-01 | OPR- Composite 0-1 As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene, Data Gap for Soils RFI
Sample from 3 Borings RDX, Benzo(a)anthracene, Benzo(a)pyrene,
at Berm Range 2 Firing Benzo(b)fluaranthene, Dibenzo(a,h)anthracene,
Lane (Location C9) indeno(1,2,3-cd)pyrene, Heptachlor epoxide _

07-CP-043-04 | OPR- Composite 2-4 As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene, Data Gap for Soils RFI
Sample from 3 Borings RDX, Benzo{a)anthracene, Benzo(a)pyrene,
at Berm Range 2 Firing Benzo(b)fluoranthene, Dibenzo(a,h}anthracene,
Lane (Location C9) Indeno(1,2,3-cd)pyrene, Heptachlor epoxide

07-CP-044-01 | OPR- Composite 0-1 As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene, Data Gap for Soils RF|
Sample from 3 Borings RDX, Benzo{a)anthracene, Benzo(a)pyrene,
at 55-Gailon Drum Benzo(b)fluoranthene, Dibenzo{a,h)anthracene,
{Location C10) Indeno(1,2,3-cd)pyrene, Heptachlor epoxide

07-CP-044-04 | OPR- Composite 2-4 As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene, Data Gap for Soils RFI
Sample from 3 Botings RDX, Benzo{a)anthracene, Benzo(a)pyrene,
at 55-Gallen Drum Benzo(b)fluoranthene, Dibenzo(a,h)anthracene,
(Location C10) Indeno(1,2,3-cd)pyrene, Heptachlor epoxide

07-CP-045-01 | OPR- Composite 0-1 As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene, Data Gap for Soils RFI
Sample from 3 Borings RDX, Benzo{a)anthracene, Benzo{a)pyrene,
at 55-Gallon Drum Benzo{b)fluoranthene, Dihenzo{a,hjanthracene,
{Location C11) Indeno(1,2,3-cd)pyrene, Heptachlor epoxide

07-CP-045-04 | OPR- Composite 2-4 As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene, Data Gap for Soils RFI

Sample from 3 Borings
at 55-Gallon Drum
{Location C11)

ROX, Benzo(a)anthracene, Benzo(a)pyrene,
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene,
indeno(1,2,3-cd)pyrene, Heptachlor epoxide
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TABL 1

SUMMARY OF SOIL SAMPLING ACTIVITIES
NSWC CRANE, CRANE, INDIANA

PAGE 15 OF 15

Sample 1.D,

Sample Location
(See Figure 4-5)

Sample Depth
(feet bgs)

Analytical Parameters

Sample Rationale

07-CP-046-01

OPR- Composite
Sample from 3 Borings
at 55-Gallon Drum
{Location C12)

01

As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene,
RDX, Benzo(a)anthracene, Benzofa)pyrene,
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene,
Indeno(1,2,3-cd)pyrene, Heptachlor epoxide

Data Gap for Soils RF{

07-CP-046-04

OPR- Composite
Sample from 3 Borings
at 55-Gallon Drum
(Location C12)

2-4

As, Mn, Be, 2,4,6-Trinitratoluene, 2,6-Dinitrotoluene,
RDX, Benzo(a)anthracene, Benzo(a)pyrene,
Benzo(b)fiuoranthene, Dibenzo(a,h)anthracene,
Indeno(1,2,3-cd)pyrene, Heptachlor epoxide

Data Gap for Sails RFI

Notes:

IDW — Investigation Derived Waste
NA — Not applicable
QAJQC sampling requirements are indicated in Table 4-2.
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TABLE 4-2

SUMMARY OF SOIL AND GROUND WATER SAMPLE ANALYSES

AND QUALITY CONTROL SAMPLES/MEASUREMENTS
DEMOLITION RANGE NAVY AND OLD RIFLE RANGE"

NSWC CRANE, CRANE, INDIANA

PAGE 1 0F 2
No. ot No. Fleld No. of Ambient No. of Rinsate Source No. of _ :
Parameter Environmental | Duplicates® Condition Blanks'" ¥ Water ms/msDs"” Total No. of Samples® Analysis Method
Samples Blanks™ Blanks™®
SOILS
Demolition Range Navy Laboratory Analyses:
Matals (total) TB8D"™ TBD® TBD 1+ TBD TBD'™ TBO™ SW 6010B (Mn);
SW 6020 (As, Be)
Old Rifle Range (Old Rifle Range Proper) Laboratory Analyses:
Metals (total) 56 6 TBD 1+ TBD 3/3 69+ SW 6010B (Mn);
SW 6020 (As, Be)
Energetics 56 6 8D 1+ 8D 3 69+ Sw B330
PAHs 56 6 TBD 1+ 18D 33 69+ SW 8270C /SiM
Heptachlor Epoxide 56 6 T8D 1+ TBD 33 69+ SW 8081A
Old Rifie Range {Oid Pistol Range) Laboratory Analyses:
Metals (total) 36 4 TBD 1+ 8D 2/2 45+ SW 6010B (Mn);
SW 6020 (As, Be)
Energelics 36 4 TBD 1+ TBD 2/2 45+ SW 8330
PAHs 36 TBD 1+ TBD 2/2 45+ SW 8270C /SIM
Heptachlor Epoxide 36 4 TBD 1+ TBD 22 45+ SwW BOB1A
GROUND WATER
.| Demolition Range Navy Laboratory Analyses:
Metals {total) 20 NA TBD 1+ TBD 11 23+ SW 60108 (Al, Mn);
SW 6020 (As, Be, Ni)
Demolition Range Navy Field Analyses (Monitoring Well Stabilization Parameters):
pH NA NA "NA NA NA NA Untit specified tolerance is achieved NA
Specific conductance NA NA NA NA NA NA Until specified tolerance is achieved NA
Temperature NA NA NA NA NA NA Until specified tolerance is achieved NA o
Turbidity NA NA NA NA NA NA Until specified tolerance is achieved NA %
L
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TABL., 2

SUMMARY OF SOIL AND GROUND WATER SAMPLE ANALYSES
AND QUALITY CONTROL SAMPLES/MEASUREMENTS
DEMOLITION RANGE NAVY AND OLD RIFLE RANGE""

NSWC CRANE, CRANE, INDIANA
PAGE 2 OF 2

Samples shown are for the initial rounds of sampling. - Subsequent rounds of sampling will adhere to the same frequencies for QC sample cofiection but the total numbers of
environmental samples and QC samples is likely to differ.

Field duplicate sampies are collected at a minimum frequency of 1 per 10 environmental samples. Separate field duplicate samples are not required for ground water analyses
because four replicate samples will be collected from each well and the first and fourth replicates from a randomly-setected well will be evaluated as field duplicates. Fietd QC
samples for well stabilization parameters wilt not be collected; however, sampte coltection will not begin untit replicate measurements achigve the specified tolerance. Field
duplicate soil samples must be selected fo represent both sampling depths.

Ambient condition bianks will be collected at the discretion of the FOL to monitor site condittons. Because site conditions vary, totals are TBD.

.Rinsate blanks are collected once per day for each source of final decontamination rinse water. Only one source of final decontamination rinse water is anticipated.

Plus sign {+) indicates potentiat for the total number of samples to increase, due to TBD variabies.

Source water blanks will be collected at a frequency of 1 per water source per sampling event.

Exira sample volume for MS/MSD or MS/laboratory duplicate sample analyses will be collected at a frequency of 1 per 20 samples. For metais, MS and laboratory duplicates
will be analyzed; for energetics, PAHs and heptachlor epoxide, a MS and a MSD wilt be analyzed. MS/MSD soil samples must be selected to represent both sampling depths.

Soil samples and QC samples for the DR Navy will be determined after ground water sampie data have been interpreted. The frequencies of QC sample collection will be the
same as for the ORR.

MS/MSD  Matrix spike/matrix spike duplicate

NA
TED
SwW

Not Applicable
To be determined
SW-846
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TABLE 4-3

SUMMARY OF SAMPLE ANALYSES, CONTAINER TYPES AND VOLUMES,
PRESERVATION REQUIREMENTS, AND HOLDING TIMES

NSWC CRANE, CRANE, INDIANA

Sample Container .

Parameter Matrix Sample Container Volume Preservation'”’ | Maximum Holding Time® Analytical Methodology
Metals (Al, As,| Water | Polyethylene bottle, plastic cap, | 1000 mL HNO; to pH < 2 | Within 180 days SW-846 Method 6010B or
Be, Mn, Ni) plastic liner 6020
Metals (Al As,| Soil |Wide mouth giass with Teflonlid | 80z™ | None required | Within 180 days SW-846 Method 6010B or
Be, Mn, Ni} 6020
Energetics Soil | Wide mouth glass with Teflon lid | 8 oz" Coolto 4 °C | Extract within 14 days; | SW-846 Method 8330

analyze within 40 days

of extraction
Heptachlor Soil | Wide mouth glass with Teflon lid | 8 02" Coolto 4 °C | Extract within 14 days; | SW-846 Method 8081A
Epoxide analyze within 40 days

of extraction
PAHs Soil | Wide mouth glass with Teflon lid | 8 oz Coolto 4°C | Extract within 14 days; | SW-846 Method 8270C/SIM

analyze within 40 days
of extraction

LN =

HNQ; = Nitric Acid.
All holding times are from date of collection.
One 8-0z jar will provide ample sample volume for metals, energetics, heptachlor epoxide and PAH analyses. One additional jar will be

collected for samples designated for MS/MSD analyses.
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GROUND WATER SAMPLES FOR HOT SPOT AT SWMU & - DEMOLITION RANGE NAVY

TABLE 4-4

SUMMARY OF GROUND WATER SAMPLING ACTIVITIES

NSWC CRANE, CRANE, INDIANA

Sampie Location

Sample I.D. (See Figure 4-1) Analytical Parameters Sample Rationale
06-GW-0601A-01 06-01A As, Mn, Be, Ni, and Al Upgradient Sampling Location
06-GW-0601A-02 06-01A As, Mn, Be, Ni, and Al Upgradient Samgling Location
06-GW-0601A-03 06-01A As, Mn, Be, Ni, and Al Upgradient Sampling Location
06-GW-0601A-04 06-01A As, Mn, Be, Ni, and Al Upgradient Sampling Location
06-GW-0606-01 06-06 As, Mn, Be, Ni, and Al Downgradient Sampling Location
06-GW-0608-02 06-06 As, Mn, Be, Ni, and Al Downgradient Sampling Location
06-GW-0606-03 06-06 As, Mn, Be, Ni, and Al Downgradient Sampling Location
06-GW-0606-04 06-06 As, Mn, Be, Ni, and Al Downgradient Sampling Location
06-GW-0607-01 06-07 As, Mn, Be, Ni, and Al Downgradient Sampling Location
06-GW-0607-02 06-07 As, Mn, Be, Ni, and Al Downgradient Sampling Location
06-GW-0607-03 06-07 As, Mn, Be, Ni, and Al Downgradient Sampling Location
06-GW-0607-04 06-07 As, Mn, Be, Ni, and Al Downgradient Sampling Location
06-GW-0612-01 06-12 As, Mn, Be, Ni, and Al Downgradient Sampling Location
06-GW-0612-02 06-12 As, Mn, Be, Ni, and Al Downgradient Sampling Location
06-GW-0612-03 06-12 As, Mn, Be, Ni, and Al Downgradient Sampling Location
06-GW-0612-04 06-12 As, Mn, Be, Ni, and Al Downgradient Sampling Location

08-GW-068C01P3-01 06-CO1P3 As, Mn, Be, Ni, and Ai Bowngradient Sampling Location
06-GW-06C01P3-02 06-C01P3 As, Mn, Be, Ni, and Al Downgradient Sampiing Location
06-GW-06C01P3-03 06-CO1P3 As, Mn, Be, Ni, and Al Downgradient Sampling Location
08-GW-06C01P3-04 06-CO1P3 As, Mn, Be, Ni, and Al Downgradient Sampling Location
06-IW-001-01 NA As, Mn, Be, Ni, and Al IDW Sample
Notes:

IDW — Investigation Derived Waste

NA - Not applicable

QA/QC sampling requirements are indicated in Table 4-2.
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5.0 CUSTODY PROCEDURES

Documented sample custody is one of several factors that is necessary for the admissibility of
environmental data as evidence in a court of law. Custody procedures help to satisfy the two major
requirements for admissibility: relevance and authenticity. Sample custody is addressed in three parts:
field sample collection, laboratory analysis, and final evidence files. Final evidence files, including all
original laboratory reports and purge files, are maintained under document control in a secure area. A

sample or evidence file is under custody when any one of the following conditions is satisfied:

» The item is in the actual physical possession of an authorized persorn.

= Theitem is in view of the person after being in his or her possession.

+ The item was placed in a secure area to prevent tampering.

« Theitem is in a designated and identified secure area with access restricted to authorized personnel

only.

The COC report is a muiti-part, standardized form used to summarize and document penineht sample
information, such as sample identification and type, sample matrix, date and time of collection,
preservation, and requested analyses. Furthermore, through the sequential signatures of various sample
custodians (e.g., sampler, airbill number, laboratory sample custodian), the COC report documents
sample custody and tracking. Laboratory custody procedures will ensure that sample integrity is not
compromised from the time of receipt at the laboratory until final data are reported to TINUS. This
requires that the laboratory control all sample handling and storage conditions and circumstances.
Custody procedures apply to all environmental and associated field QC samples obtained as part of the

data coliection system.

5.1 FIELD CUSTODY PROCEDURES

The FOL (or designee) is responsible for the care and custody of the samples collected until they are
relinquished to the laboratory or entrusted to a commercial courier. COC forms are completed to the
fullest extent possible for each sample cooler used for shipment. The forms are legibly completed with
waterproof ink, and are signed (and dated) by the sampler. COC forms will include the following
information: project name, sample number, time collected, matrix, designated analysis, type of sample,
preservative, and name of sampler. Perinent notes or comments are also indicated on the COC form.
An example COC form is included in SOP CTO 56-4 (Appendix B).
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Information similar to that contained on the COC form is provided on the sample label, which is securely
attached to the sample bottle. In addition, sample tags will be affixed to the sample bottles and returned
by the analytical laboratory for inclusion in the final evidence file. Sample labels and tags will include, at a
minimum, the following information: sample number, date and time of collection, analysis required for the
sample aliquot in the associated sample container, and a space for the laboratory sample number. The
procedures for sample numbering by TtNUS are described in SOP CTO 56-10 (Appendix B), and the
procedures for sample numbering by Laucks Testing Laboratorigs, Inc., are described in SOP LTL-4002
{Appendix C).

Site conditions during sampling and the care with which samples are handled may factor into the degree
to which samples represent the media from which they are collected. This, in turn, could aftect the ability
of decision makers to make accurate and timely decisions concerning the contamination status of the site.
As appropriate, logbooks are assigned {o, and maintained by, key field team personnel. The logbooks
are used to record daily conditions/activities such as weather conditions, dates/times of significant events,
level of PPE used, boring activities, actual sample collection locations, photographs taken, problems
encountered during field activities and corrective actions taken to overcome problems. In addition, the
names of site visitors and the purposes of their visits shall be recorded. Field logbook assignments shall
be recorded in the Site Logbook or other central file whose location is known by the FOL and the TOM.
All fisld logbook assignments, use, control, and archiving are governed by SOP CTO 56-4 (Appendix B).
Examples of all forms to be used during sampling activities are also provided in SOP CTO 56-4
{Appendix B). Together, field logbooks and sample documentation including COC forms provide a record
that should allow a technicailyrqualified individual to reconstruct significant field activities for a particular
day without resorting to memory. The FOL is responsible for the maintenance and security of all field
records at the end of each workday during field activities. At the completion of field activities, the FOL will
forward all field records to the TtNUS TOM. All sample records are eventually docketed into the fina!

evidence file.

SOPs CTQ 56-2 and CTO 56-11 (Appendix B) describe procedures for soil and ground water samples
packaging and shipment. A temperature blank shall be included in each cooler containing ground water
samples for use by the labecratory upon receipt. Each cooler shall be taped shut with strapping tape in at
least two places to prevent tampering. Custody seals shall be attached as described in SOP CTO 56-4
s0 that the seals must be broken to open the cooler. Shipment will be made by a public courier at the

next scheduled pickup following completion of sample collection.

The following procedures will be used when transterring custody of samples. As previously noted,

individua! custody records will accompany each sample cooler. The methods of shipment, courier name,
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and other pertinent information will be entered in the remarks section of the custody record. When
transferring samples, the individuals relinquishing and receiving the samples will sign, date, and note the
time on the COC record. The original record {top copy of the multi-part form}. wili accompany the
shipment and the field sampler will retain a copy. This record documents the sample custody transfer
from the sampler to the laboratory, often through another person or agency {common courier). After COC
records have been placed within sealed shipping coolers, the signed courier airbills will serve to
document COC. Upon arrival at the laboratory, internal laboratory sample custody procedures will be

followed (see Section 5.2).

5.2 LABORATORY CUSTODY PROCEDURES

When Laucks Testing Laboratories, Inc., receives a shipment of samples, the laboratory’'s sample
custodian will verify that the correct number of coolers has been received. The custodian wilt examine
each cooler's custody seals to verify that they are intact and that the integrity of the environmental
samples has been maintained. The custodian will then open each cooler and measure its internal
temperature by measuring the temperature of the temperature blank. The temperature reading will be '
documented in the comments column of the COC form. In addition, the temperature reading will be
recorded on the Supplemental Sample Receipt Log, as further explained below. The sample custodian
will then sign the COC form and examine the contents of the cooler. Identification of broken sample
containers or discrepancies between the COC form and sample labels will be recorded. The laboratory
will retain the original field COC forms, providing copies of the forms with the final data package
deliverable. A Laucks Testing Laboratories, Inc., CLP Sample Receipt Log and Supplemental Sample
Receipt Log, as shown in Appendix 3 of SOP LTL-4002 (Appendix C), will be completed by Laucks
Testing Laboratories, Inc. Al problems or discrepancies noted during this process will be promptly
reborted to the TINUS TOM. Samples will be logged into the laboratory information management system.
Other pertinent issues relating to laboratory sample custody and tracking are presented in the following
labaratory SOPs (Appendix C):

SOP LTL-1002 Document Tracking and Control

SOP LTL-1003 Chain-of-Custody and Documentation Procedures

SOP LTL-1007 Use of Instrument Records and Logbooks

SOP LTL-1013 Preparation, Storage, Shelf Life and Traceability Documentation of Standards
and Reference Materials

SOP LTL-1019 Controlling, Maintaining, and Monitoring Laboratory Logbooks

SOP LTL-2001 Waste Segregation and Disposal

SOP LTL-4002 Electronic Sample Entry and Log-In
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53 FINAL EVIDENCE FILES

The Administrative Record at NSWC Crane will be the repository for all documents that constitute
evidence relevant to sampling and analysis activities as described in this QAPP. NSWC Crane will be the
custodian of the evidence file and will maintain the contents of these files, including all relevant records,
reports, logs, field notebooks, pictures, subcontractor reports, and data reviews in a secure, limited-
access location and under custody of the NSWC Crane Site Manager. The control file will include at a

minimum:

» Field logbooks

¢ Field data and data deliverables

s Photographs and negatives

» Drawings

+ Soil boring logs

= Laboratory data deliverables

« Data validation reports~

e Data assessment reports

» Progress reports, QA reports, interim project repons, etc.

¢  All custody documentation (tags, forms, airbills, etc.)

Upon completion of the contract, all files associated with this investigation will be maintained in the
Administrative Record at NSWC Crane and will be available for inspection by the regulatory agencies for
at least six years. Prior to disposal of all administrative records, the records will be offered to the U.S.
EPA.
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6.0 CALIBRATION PROCEDURES AND FREQUENCY

All instrumentation used to perform chemical measurements must be properly calibrated prior to use in
order to obtain valid and usable results. Instruments used in the field and in the laboratory will be
calibrated according to the procedures governing the use of the instruments. Field SOPs are included in
Appendix B and laboratory S8OPs are included in Appendix C. For this investigation, field instrument

calibration is described in Section 6.1 and laboratory instrument calibration is outlined in Section 6.2.

6.1 FIELD INSTRUMENT CALIBRATION

Several monitoring instruments will be used during field activities, including the following:

» Electronic water-level meter.
» PID/FID organic vapor detector.
» Water guality meter (combination temperature probe, specific conductance meter, pH meter, and

turbidity meter).
The manufacturer’s operating manuals for these instruments are attached to SOP CTO 56-4.

The electronic water-level meters (M-scopes or equivalent) will be calibrated prior to field use and
periodically at the discretion of the FOL. They will be calibrated by comparison of M-scope markings with

a steel tape measure.

All calibrations will be documented on an Equipment Calibration Log (SOP CTO 56-4, Appendix B).
During calibration, an appropriate maintenance check will be performed on each piece of equipment. If
damaged or defective parts are identified during the maintenance check and it is determined that the
damage could have an impact on the instrument's performance, the instrument will be removed from

service until the defective parts are repaired or replaced.

6.2 LABORATORY INSTRUMENT CALIBRATION

Calibration procedures for metals analyses by ICP/AES and ICP/MS begin with a periodic establishment
of the useful linear response range followed by routine daily calibrations. The daily calibrations consist of
atomic mass calibrations (ICP/MS only), at least one blank and one calibration standard, an initial
calibration verification, and continuing calibration verification standards/blanks, with each batch of

samples analyzed. In all cases, an independently prepared standard (i.e., from a second source or a
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different lot number from the primary source) will be used as a calibration verification solution or as the

MS spiking mix.

QOrganic chemical analyses begin'with an initial calibration of the gas chromatograph (GC) or gas
chromatograph/mass (GC/MS) spectrometer system with an initial calibration curve that establishes the
instrument responses as functions of analyte concentration. The initial calibration curves incorporate a
calibration blank and a series of calibration standards for the target analytes and any applicable internal
standards or surrogate compounds. On a routine basis, a continuing calibration is performed in which the
validity of the calibration curve is checked with a known chemical standard of a source independent of the
initial calibration standards. Thijs continuing calibration standard contains the target anaiytes of interest
and applicable internal standards and surrogate compounds. The internal standards compensate for
variations in analytical response that may occur in individual chromatographic analyses. The surrogate

compounds provide & means to assess the efficiency of analyte extraction and analysis for each sample.

All standards used to calibrate analytical instruments must be obtained from the Naticnal Institute of
Standards and Technology {NIST) or through a reliable commercial supplier with a proven record for
quality standards. All commercially supplied standards will be traceable to NIST reference standards,
where possible, and appropriate pedigree documentation will be obtained from the supplier. In cases
where documentation is not available, the {aboratory will analyze the standard and compare the results to

a U.S. EPA-known or previous NIST-traceable standard.

Calibrations and associated documentation are required for all laboratory instruments. The
documentation for calibrations performed in-house shall identify the person performing the calibration, the
instrument being calibrated, the standards used for calibration and their concentration values or other
pertinent calibration values, the source of the calibration standards, and the date of calibration. Certain
instruments {e.g., balances) may be calibrated by a third party. In those cases the details of calibration
as described above, and a certification of acceptable performance shall be obtained from the third party.
The period during which the calibration is valid may appear in the calibration record or may be governed
by SOP.

Calibration procedures, frequency requirements, acceptance criteria, and conditions that require
recalibration are described for each analytical procedure in the applicable laboratory SOPs included in

Appendix C.
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7.0 ANALYTICAL AND MEASUREMENT PROCEDURES

Field measurements and analytical procedures are presented in this section.

74 FIELD MEASUREMENT PROCEDURES

Chemical/physical parameters to be measured using field instrumentation include pH, specific
conductance, temperature, turbidity, and water-level elevation. The field target parameters and the
rationale for including thern in the analysis scheme are presented in Table 1-7. Measurement of field
parameters is described in detail in Section 4. Calibration of field instruments is discussed in Section 6

and in individual field measurement SGPs (Appendix B).

7.2 LABORATORY ANALYTICAL AND MEASUREMENT PROCEDURES

Table 7-1 provides a summary of the laboratory analytical metheds and associated laboratory SOPs to be
used during this investigation. Laboratory SOPs are included in Appendix C of this QAPP.

7.2.1 List of Project Target Compounds and Detection Limits

A list of the laboratory target analytes; project-specific risk-based target levels; and laboratory-specific
MDLs (ali parameters except metals), IDLs (metals only), and RLs is provided on Table 1-9. The MDLs
shown have been determined experimentally using the procedures described in Section 6.3 of Laucks
Testing Laboratories, Inc., SOP LTL-1011 which is included in Appendix C of this QAPP. These
procedures are based on the method provided in 40 CFR Part 136 Appendix B (FR, 1984). The IDLs
provided for metals have been experimentally determined as described in Section 6.2.6 of Laucks Testing
Laboratories, Inc., SOP LTL-1011. This procedure is based on the procedure for IDL determination as
specified in the U.5. EPA Contract Laboratory Program (CLP) (U.S. EPA, 1995). All envircnmental data
will be reported to the analyte’s laboratory-specific RL. An analyte’s RL is based on the asscciated
MDL/IDL with adjustments made to ensure that the precision and accuracy requirements of the method
are attainable. RLs wili be adjusted on a sample-by-sample basis, as necessary, based on dilutions,

sample volume and, for soil samples, percent moisture.

7.22 List of Associated Quality Control Samples

Field and laboratory QC samples to be analyzed in support of this project are identified in Section 8.0.

The analytical SOPs included in Appendix C of this QAPP address minimum QC requirements for each
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associated analytical method. The SOPs include calibration QC requirements. Details on QC sample
usage are provided in Section 8.0.
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TABLE 7-1
SUMMARY OF ORGANIC AND INORGANIC ANALYTICAL PROCEDURES
SOLID AND AQUEOUS SAMPLES
NSWC CRANE, CRANE, INDIANA
Analytical Parameter Preparation Anaiytical Method Preparation/Analytical

Method soP(s)!"
2 6-Dinitrotoulene sw-846" 8330 SW-846 8330 Solid Only
Hexahydro-1,3,5-trinitro-1,3,5- LTL-3161/LTL-8330
triazine (RDX)
2,4,6-Trinitrotoluene
As, Be, Ni - total Aqueous SW-846 6020 Agueous
SW-846 3010A or LTL-7009 or LTL-7010/
SW-846 3015 LTL-7202
Salid Solid
SW-846 3050B LTL-7015/LTL-7202
{no HCI)
Al Mn - total Agueous SW-846 6010B Agueous
SW-846 3010A or LTL-7009 or LTL-7010/
SW-846 3015 LTL-7105
Solid Solid

SW-846 3050B LTL-7015/LTL-7105
Benzo{a)anthracene Solid Only SW-846 8270C with Solid Only
Benzo{a)pyrene SW-846 3550B SIM LTL-3100/LTL-8277
Benzo{b)fluoranthene

(

Dibenzo(a,h)anthracene
Indeno{1,2,3-cd)pyrene

Heptachlor epoxide

Sclid Onl
SW-846 3550B

SW-846 BOB1A

Solid Onl
LTL-3302/LTL-8084

1 Laboratory SOPs are included in Appendix C of this QAPP,

2 U.S. EPA, 1986.
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8.0 INTERNAL QUALITY CONTROL CHECKS

Field and laboratory QC samples will be analyzed routinely to evaluate overall data quality. This section
provides information regarding those internal QC checks. Laboratory QC samples are addressed in
Sections 6.0 and 8.2 of this QAPP. Section 6.0 addresses instrument calibrations; Section 8.2 addresses
non-calibration anaiytical QC. Table B-1 summarizes the routine field and laboratory non-calibration QC
sample analysis frequencies and associated corrective actions. Table 4-2 of Section 4 presents the

numbers of QC samples that are anticipated to be collected in the field.

8.1 FIELD QUALITY CONTROL CHECKS

TINUS has established a QC program that is designed to monitor and assess the quality of field work
performed during environmental investigations. That program includes the use of various types of QC
samples as indicated in Table 8-1. Some of the samples in Table 8-1 are identified as requiring additional
sample material to be collected in the field even though the actual field QC check is performed in the

laboratory.

The field QC samples consist of field duplicates, equipment rinsate blanks, source water blanks
temperature blanks and, at the discretion of the FOL, ambient condition blanks. Temperature blanks will
be included in each cooler submitted to the laboratory to monitor sample storage conditions prior to arrival
at the laboratory. However, a temperature blank is not required for samples that will be analyzed only for
the five project target metals. With the exception of temperature blanks, each type of field QC sample
undergoes the same preservation, analysis, and reporting procedures as the related environmental
samples. The types of field QC samples to be used for this project are described in detail in Sections
8.1.1 through 8.1.6. Target precision and accuracy values, as applicable, for field QC samples are

presented in Table 3-2.

8.1.1 Source Water Blanks

Source water blanks are obtained by sampling the analyte-free water and/or potable water source(s) used
for decontaminating sampling equipment. Source water blanks are used to determine whether the
analyte-free water (used for sampling equipment decontamination procedures) or the potable water (used

for steam cleaning) may be contributing to sample contamination.
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8.1.2 Field Duplicates

Field duplicates will be coliected and analyzed for chemical constituents to meésure the cumulative
uncertainty (i.e., precision) of the sampte collection, splitting, handling, storage, preparation and analysis
operations, as well as natural sample heterogeneity that is not eliminated through simple mixing in the
field. Field duplicates are two samples prepared by mixing a volume of sample and spiitting it into two
separate sample containers that are labeled as individual field samples. For ground water sampling, field
duplicates may be generated by collecting individual water samples from the same well in rapid
succession rather than splitting a given volume of water. Field duplicates are labeled as individual

environmental samples and are not identified to the laboratory as duplicate samples.

81.3 Rinsate Blanks

Equipment rinsate blanks or rinsate blanks are obtained under representative field conditions by
collecting the rinse water generated by running analyte-free water through sample collection equipment
after sampling and decontamination and prior to use. These blanks will be collected to indicate the

potential for sample cross-contamination through the use of improperly cleaned sampling equipment.

8.14 Trip Blanks

No trip blanks will be used for this investigation because they are useful only for VOC analyses, and no

VOC anlayses will be performed as part of this investigation.

8.1.5 Ambient Condition Blanks

Ambient condition blanks are samples of deionized water poured trom one container to ancther in the
field to detect the infiltration of airborne contaminants into field samples. These samples will be used at

the discretion of the FOL if the FOL believes that such infiltration is a possibility based on site conditions.

8.1.6 Temperature Blanks

Temperature blanks are vials of water inserted into each sample cooler prior to shipment from the field.
The temperature of the temperature blank is measured prior to shipment and upon receipt at the

laboratory to assess whether samples were properly cooled during transit.
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8.2 LABORATORY QUALITY CONTROL CHECKS

Laucks Testing Laboratories, inc. operates a QC program that ensures the reliability and validity of the
analyses performed at the laboratory. The laboratory’'s QA Plan describes the policies, organization,
objectives, QC activities, and specific QA functions employed by the laboratory. All analytical procedures
are documented in writing as SOPs. Each analytical SOP specifies minimum QC requirements for the
procedure. As previously noted, SOPs for all analyses to be performed during this investigation are
included in Appendix C of this QAPP. Table 7-1 provides a list of the SOPs associated with each
analytical procedure. In addition, the laboratory maintains SOPs regarding general laboratory QA
operations. Several of these SOPs, as applicable, are also included in Appendix C. The Table of
Contents included in Appendix C provides a list of laboratory SOP titles and associated SOP numbers for

all SOPs contained in the appendix.

Internal laboratory analytical QC requirements beyond those used for instrument calibration QC are
highlighted in the remainder of this section. Additional QC requirements, which are specific to the NFESC
QA Program, and are therefore requirements for this project, are also specified, as applicable, for each of
the QC checks. Target precision and accuracy values {control limits) are presented in Tables 3-1 and 3-3.

The applicable analytical SOPs should be consulted for a discussion of calibration QC measures.

8.2.1 Laboratory Control Samples

LCSs provide a means to monitor the overall performance of each step during the analysis, including the
sample preparation. These are solid samples (soil analyses} or blank spikes (water analyses) that

contain concentrations of analytes that are known with a specified degree of certainty.

Based on the requirements of the NFESC QA Program, LCSs for metals analyses must contain all
analytes of interest, whereas LCSs for multiple-analyte organic methods must contain at least two
targeted analytes from each major class of compounds subject to analysis. Because the target analyte
list for this project is smali, all target analytes for inorganics and organic methods will be included in the
LCSs. The complete target analyte list of explosives {three compounds) will be included in the LCSs
associated with explosives analysis. The complete target analyte list of PAHs (five compounds) will be
included in the LCSs for these analyses. Heptachlor epoxide will be included in the spiking list for

pesticide analyses. Other pesticide compounds may be included but wili not be used for quality control.

Based on NFESC QA Program requirements, if recovery of an LCS falls outside the control limits (See
Table 3-3), the laboratory will reject the data for the analytical batch and take corrective action. The
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associated samples, extracts, or digestates may be reanalyzed a single time, and if the LCS recoveries
meet acceptance criteria, the data wilt be reported. if LCS analyte recovery is still outside the acceptance
limits, the associated samples in the preparation batch will be reprocessed if sufficient sample is available
and holding times have not Iabsed. If re-preparation or reanalysis is not possible, the data will be flagged

and the sample delivery group (SDG) narrative will include details of the failed LCS.

8.2.2 Léboratory Duplicates

Laboratory duplicates wili be analyzed for metals to measure the cumulative uncertainty (i.e., precision) of
the sample hahdling, subsampiing, preparation, laboratory storage, and analysis operations within the
laboratory, as well as sample heterogeneity thét is not eliminated through simple mixing in the laboratory.
Laboratory duplicates are two subsampies cbtained by the laboratory analyst after mixing the sample. If
RPD values exceed QC limits for laboratory duplicates (Table 3-1), the analytical process will be
investigated to assess whether the observed RPD value is an indication of a deficient analytical system or
an indication of excess sample heterogeneity.

8.23 Internal Standards

Internal standards are added to each sample analyzed by GC/MS to ensure that the analysis sensitivity
and response are stable during every analytical run.  Internal standard area counts for samples and
blanks must not vary by more than a factor of two (- 50% to + 100%) from the associated 12-hour

calibration standard.

8.24 Laboratory Method Blanks

Laboratory method blanks or preparation blanks are an analyte-free matrix prepared and analyzed in
accordance with the analytical method employed to determine whether contaminants driginating from
laboratory sources have been introduced and have affected environmental sample analyses. Analyte-
free water is used as a blank for water analyses. A method blank for organic soil sample analysis
consists of an aliquot of sand (or in some cases sodium sulfate) that is subjected to the same preparation
and analysis as the environmentat samples. The solid method blank resuits are presented on a dry-
weight basis assuming 100% solids. Native scils devoid of acid leachable metals do not exist. Therefore,
a method blank for inorganic soit sample analysis consists of an aliquot of analyte-free water that is
subjected to the same preparation and analysis procedures as the environmental samples undergoing
analysis. The aqueous results are normalized to a fictitious soil sample and presented on a dry weight

basis assuming 100% solids.
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Laboratory method blanks acceptance criteria and corrective actions for non-compliant results are
described in detail in the applicable analytical SOP included in Appendix C. Under no circumstances are

laboratory method blank contaminant values subtracted from environmental sample analysis results.

8.25 Matrix Spikes

MSs are environmental samples to which known gquantities of analytes are added prior to sample
digestion. These samples provide information about the heterogeneity of the samples as well as the

effect of the sampie matrix on the sample digestion and measurement methodology.

Matrix spikes, to conform with NFESC requirements, will contain all the targeted analytes of interest. |If
the MS recovery is not within applicable control limits, the laboratory will assess the batch to determine
whether the spike results are attributable to a matrix effect or are the result of other problems in the
analytical process. Based on NFESC requirements, if all the batch QC elements which are not affected
by the sample matrix are in control (e.g.. method blank, LCS, calibration checks) and if there is no
evidence that spiking was nat properly performed, the poor spike recovery may be attributed to matrix
effects. In this case, the associated data will be flagged, but re-preparation and re-analysis will.not be
required. if any of the batch QC elements which are not affected by the sample matrix are out of control,
or if there is any evidence that spiking may have been improperly performed, the MS sample will be re-
processed through the entire analytical sequence. if there is insufficient sample available, or if holding
times have passed, the laboratory will flag the associated data. Details of noncompliant and laboratory

duplicate results will be included in the SPG narrative.

8.2.6 Matrix Spike Duplicates

MSDs are duplicates of matrix spikes and are used for estimating the precision of organic target analyte
analyses. They are used in lieu of simple duplicate samples because native environmental samples
frequently do not exhibit detectable levels of organic target analytes, which otherwise prevents the

calculation of RPD values.

8.2.7 Post Digestion Spikes

PD3Ss are similar to MSs except that the sample digestate, rather than the original soil sample, is spiked.
These spikes are only analyzed for metal target analytes if the matrix spike recovery falls outside contral
fimits; they are not typically analyzed for organic target analytes. Comparing %Rs for PDSs and MSs

helps to identify where in the analytical process accuracy problems are occurring. PDSs will contain all
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target analytes of interest and will be used to assist in determining whether unacceptable MS recoveries

are a result of matrix effects.

8.2.8 Surrogates

Surrogales are organic compounds (typically brominated, fluorinated, or isotopically labeled) which are
similar in nature to the compounds of concern and are not likely to be present in environmenta! media.
They are spiked into each sample, standard, and method blank before analysis, and are used in organic
chromatographic analysis procedures as a check of method effectiveness. Corrective actions for
noncompliant surrogate recoveries are presented in the relevant determinative SOPs included in
Appendix C of this QAPP. Details of noncompliant surrogate recoveries will be included in the SDG

narrative.

8.29 Additional Laboratory QC Checks

Additional internal laboratory QC checks include mass tuning for GC/MS analysis and second-column
confirmation for GC analysis. Specific QC requirements for each of these QC checks are provided in the
applicable SOPs included in Appendix C of this QAPP.
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9.0 DATA REDUCTION, VALIDATION, AND REPORTING

This section describes the procedures to be used for data reduction, validation, and reporting. Data
generated during the course of the field investigations will be maintained in hard copy form in the
Administrative Record at NSWC Crane.

9.1 DATA REDUCTION

9.1.1 Field Data Reduction Procedures

All field logs containing observations will be inspected and approved by the FOL. All field observations

will be recorded in the logs immediately after observations are made.

i errors are made in recording or transcribing observations, erroneous observations will be legibly
crossed out using a single ling, initialed, dated by the field member, and corrected in a space adjacent to
the c;ossed-out entry. The FOL has responsibility to assure that errors are identified and assessed
relative to the intent of the QAPP.

Errors judged to affect the utility of the sample results within the context of this investigation shall be

brought to the immediate attention of the TOM.

9.1.2 Laboratory Data Reduction Procedures

Data reduction will be completed by taucks Testing Laboratories, Inc. in accordance with the method-
specific laboratory SOPs included in Appendix C. In addition, SOP LTL-1018 (Appendix C) presents the

procedures that will be used by Laucks Testing Laboratories, Inc., for review and approval of data.

Laboratory analytical data will be reported using standard concentration units to ensure comparability with
previous analytical results, Ground water sample results will be reported in units of micrograms per liter
(pg/L); secil sample results will be reported on a dry-weight basis in units of micrograms per Kilogram
(Mg/kq) for organic parameters and milligrams per kilogram (mg/kg) for metals.

9.2 DATA VALIDATION

Validation of field measurements and laboratory analytical data are presented in this section.
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9.2.1 Procedures Used to Validate Field Data

Field measurements will not be subjected to a formal data validation process. Validation of field data will
be limited to real time inspection by the FOL of observations relative to actual site conditions and
activities. In addition, field technicians will ensure that the eguipment used for sample collection is

performing adequately via compliance with the applicable SOPs.

9.2.2 Procedures Used to Validate Laboratory Data

One hundred percent of the laboratory analytical data will be subjected to data validation to ensure that
the data are of evidentiary quality. Validation of analytical data will be completed by the TtNUS
Environmental Chemistry/Toxicelogy Department located in TtNUS's Pittsburgh office. Final review and

approval of validation deliverables will be compieted by the Department's Data Validation Manager.

Prior to statistical analyses, analytical results will be validated versus the applicable analytical methods,
the SCPs included in Appendix C, and the requirements of this QAPP. Validation of these data will
conform to the U.S. EPA Region 5 Standard Operating Procedures for Validation of CLP Inorganic and
Organic Data (U.5. EPA, 1993a/b) and the National Functional Guidelines for Inorganic and Organic Data
Review (U.5. EPA, 1994a/b) to the greatest extent practicable. Data validators will review the chemical
analytical data packages submitted by the laboratory. The data validators will check that the data were
obtained using approved methodelogy, that the appropriate levetl of QC and reporting was conducted, and

that the results are in conformance with QC criteria.

On the basis of the data validation results, the data validator will generate a report describing detected
data limitations. The report will be reviewed internally by the Data Validation Manager prior 1o submittal
to the TOM. Data review will be extended beyond this routine validation by involving the project chemist,
statistician, and risk assessor, as appropriate, {6 examine the data for anomalies (See Section 12.4).
This additionat review may result in more detailed inspections of the data to determine the cause of, and
to rectify, individual anomalies. The impact of data qualifiers on data usability will also be assessed and

any qualifications that are indicated during use of the data shall be documented in the RFI report.
The data validation process will provide an estimate of the number of usable data points. This

completeness check will be effected by computing the number of data points that are rejected relative to

the total number of data points for a given analyte in a given environmental medium.
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9.3 DATA REPORTING
9.3.1 Field Data Reporting

Field data will be transferred manually from the site logbook or sample logsheets to the electronic

database and will be reviewed for accuracy by an independent reviewer.

All records regarding field measurements {i.e., field logbooks, sampling logbooks, and sample logsheets)
will be placed in the TtNUS central files upon completion of the field effort. Entry of these resuits in the
database will require removal of these records from the files. Outcards (date, person, subject matter) will
be used to document the removal of any such documentation from the files. After database entry is
complete, all records will be copied for placement in TINUS central tiles. All original records will be sent

to NSWC Crane for inciusion in the final evidence files, as described in Section 5.3.

9.3.2 Laboratory Data Reporting

To achieve the investigation objectives, a confirmational level of analytical quality is needed. This
provides the highest level of data guality necessary to address potential risks. These analyses require full
documentation of the chosen U.S. EPA SW-846 analytical methods and sample preparation steps, data
packages, and data validation sufficient to provide defensible data. QC must be sufficient to define the
overall precision and accuracy of these procedures. Therefore, data reported by Laucks Testing
Laboratories, Inc. for all analytical fractions will be in a CLP-like reporting format. Hard copy data
deliverables shall be generated at the time of analysis. All pertinent QC data including raw data and
summary forms for blanks, standards analysis, calibration information, etc., will be provided for all
analyses. Case narratives will be provided for each SDG. SOP LTL-4201 (Appendix C) provides further -
details regarding the information that will be included in CLP-type packages produced by Laucks Testing

Laboratories, Inc.

Validation will be completed using the hard copy data. Upon completion of validation of a SDG and
review by the Data Validation Manager, the validation gualifiers will be entered into the electronic
database and will be subjected to independent review for accuracy. During this review process, the
electronic database printout also will be compared with the hard copy data to ensure that the hard copy

data and electronic data are consistent.
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9.3.3 Project Reports

With each round of data collection, data will be summarized and assessed to determine whether
additional data collection is required for determining the extent of contamination at the DR Navy and
ORR. Although not part of the scope of work for this investigation, a Phase lll RFI report will be issued
summarizing the findings of the investigation when no more data collection is necessary. If detected, the
location, concentrations and boundaries of the manganese hot spot and other contaminants will be
described and depicted on summary maps and diagrams, as appropriate. The results of statistical tests
used to evaluate ground water metal concentrations at SWMU &, DR Navy will be summarized. The
results of statisti-cai tests will also be presented summarizing the measured soil concentrations relative to
background scil concentrations and RBTLs for SWMUs 6 and 7. Discussions with U. S. EPA Region 5
concerning the need for future investigations wilt be summarized and, if appropriate, recommendations for

future investigations will be presented.

Recipients of the Phase Il RFI report will include EPA Region 5, IDEM, the Navy Southern Division, and
NSWC Crane.

94 DATA ACQUISITION REQUIREMENTS AND DATA MANAGEMENT

The overall data management scheme and specific reguirements for database content, format and
integrity are presented in the TINUS CTO-56 Data Management Plan (Appendix F). A brief summary is

presented in the following paragraphs.

Data acquisition and management begins with the identification and collection of past data and newly
acquired project samples. The samples are labeled and tagged, packaged for shipment, and shipped to
the analytical laboratory in accordance with TINUS SOPs as provided in Appendix B. The samples are
received at the laboratory and analyzed, the analytical results are reported by the analyst along with QC
check data, and the data are reviewed within the laboratory, according to laboratory SOPs as provided in
Appendix C. Data are then transmitted from the laboratory in both hardcopy and electronic formats
according to laboratory SOPs as provided in Appendix C. The data deliverable requirements are
specified in TINUS's Basic Ordering Agreement with analytical laboratories. This agreement requires the
analytical laboratory to provide data in both hardcopy and electronic form. Upon receipt by TtNUS, the
data are validated, analyzed, assessed, and ultimately archived.

The electronic database will include pertinent sampling information such as sample number, sampling

date, sample point location, as well as analytical information. Sample-specific RLs will be reported for
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nondetected analytes. Units will be clearly summanzed in the database and will conform to those
identified in Section 9.1.2. The original electronic diskettes and data validation reports for this
investigation wili be maintained in the Administrative Record at NSWC Crane, and copies will be

maintained in TINUS central files.
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10.0 PERFORMANCE AND SYSTEM AUDITS

Performance and system audits will be conducted periodically to ensure that work is being implemented
in accordance with the approved QAPP and in an overall satisfactory manner. Some examples of

pertinent audits are:

« The FOL will supervise and check daily that the field observations are made accurately, equipment is
thoroughly decontaminated, samples are collected and handied properly, and fieldwork is

documented accurately and neatly.

s The TOM will maintain contact with the FOL and Data Validation Manager to ensure that

management of the acquired data proceeds in an organized and expeditious manner.

Details regarding additional audit responsibilities, frequency, and procedures are provided in the
remainder of this section. Field performance and system audits are addressed in Section 10.1.

Laboratory performance and system audits are addressed in Section 10.2.

10.1 FIELD PERFORMANCE AND SYSTEM AUDITS

This section presents the responsibilities, frequencies, and procedures associated with internal and

external field performance and system audits.

1011 Internal Field Audits

10.1.1.1 Internal Field Audit Responsibilities

In addition to the daily checks performed by the FOL, the TtNUS QAM or designee may conduct an
independent performance and system audit of field activities. Such audits are scheduled as part of the
NSWC Crane RCRA Environmental Investigation Program, which includes this and other environmentél
projects, with individual projects being selected for audit by the QAM without the involvement of the TOM.
It a formal field audit is conducted for this study, the QAM (or designee) will be responsible for ensuring
that sample collection, handling, and shipping protocois, as well as equipment decontamination and field
decumentation procedures, are being performed in accordance with the approved QAPP and SOPs.
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10.1.1.2 internal Field Audit Frequency

As explained in Section 10.1.1.1, internal field audits are scheduled as part of the NSWC Crane RCRA

Environmental Investigation Program, which includes this and other environmental projects. Individual

projects are selected for audit by the QAM without the invelvement of the TOM.

10.1.1.3 internal Field Audit Procedure

Internal field audits will be conducted in accordance with the following procedure;

Prior to an audit, the auditor will prepare a detailed checklist to be used as an auditing guide. An

example audit checklist is provided in Appendix G.

Upon arrival at the audit location, the auditor shall conduct a pre-audit meeting with the responsible

management of the arganization or project to be reviewed.

Field audits will include a review of required project documentation (logbooks, sample log sheets,
etc.) and field operations (sample COC, sample handling, etc.) to evaluate completeness and
compliance with applicable SOPs.

The audit checklist will be used to record observations including any noted non-conformances.

A formal post-audit debriefing will be conducted, and potential immediate corrective actions will be

discussed.

The auditor will generate a formal audit report that will address corrective actions. The auditor witl

provide this report to the TOM.

The TOM will ensure that all corrective actions are addressed and will provide written verification of

corrective action implementation to the auditor.
The auditor will manage corrective action verification and audit closure.

The following audit records will be maintained by the QAM:
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- Audit checklists

- Audit reports

- Response evaluations
Verification of corrective actions

Follow-up checklists and audit reports

10.1.2 External Fieid Audits

10.1.2.1  External Field Audit Responsibilities

The IDEM, the U.S. EPA Region 5, or both may conduct external field audits.

10.1.2.2 External Fieid Audit Frequency

External field audits may be conducted at any time during field activities at the discretion of the IDEM and
U.S. EPA Region 5. If an audit is to be conducted, scheduling should be coordinated through the TINUS
QAM to ensure that personnel and equipment are available as necessary. Personnel being audited may

or may not be informed of the impending audit at the discretion and request of the auditing body.

10.1.2.3 Overview of the External Field Audit Process

External audit procedures are at the discretion of U.S. EPA Region 5 and the IDEM.

10.2 LABORATORY PERFORMANCE AND SYSTEMS AUDITS

This section presents the responsibilities, frequencies, and procedures associated with internal and

external laboratory performance and system audits.

10.2.1 Jnternat Laboratory Audits

10.2.1.1 Internal Laboratory Audit Responsibilities

The QAQ or appropriate designee of the subcontracted laboratory performs routine internal audits of the
taboratory. The U.S. Navy, through the NFESC, also conducts internal laboratory audits. TtNUS holds no
responsibility for such audits. Performance and system audits of laboratories are coordinated through the
NFESC by an independent QA contractor. It is the responsibility of the NFESC and #s contractor to
ensure that the subcontracted laboratory complies with good laboratory practices and the general

requirements of all analytical services provided by the laboratory.
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10.2.1.2 Internal Laboratory Audit Frequency

internal audits are performed approximately annually at Laucks Testing Laboratories, Inc. In addition,
each laboratory department at Laucks Testing Laboratories, Inc., analyzes blind performance evaluation
(PE) samples as described in SOGP LTL-1009 (Appendix C). The Laucks Testing Laboratories QAQ or
designee also performs data audits at least once per year for each analytical area.

The U.5. Navy completes internal laboratory performance and system audits for each contracted

laboratory on an 18-month schedule.

10.2.1.3 Internal Laboratory Audit Procedures

Internal systems audits are conducted to detect any problems in sample flow, analytical procedures, or
documentation and to ensure adherence to laboratory SOPs. The Laucks Testing Laboratories, Inc.,

internal audit procedures are described in SOP LTL-1017 (Appendix C).

Internal U.S. Navy laboratory audit procedures, as performed by a Navy contractor, include a pre-
screening process which requires review of the laboratory's QA Plan, analysis of performance evaluation
samples, generation of data deliverables for those samples, an onsite technical systems audit of the

laboratory, and satisfactory resolution of all deficiencies and findings.

10.2.2 External Laboratory Audits
10.2.2.1 External Laboratory Audit Responsibilities

The IDEM and U.S. EPA Region 5 may perform external audits at their discretion. U.S. EPA Region 5
has recently audited Laucks Testing Laboratories, inc., for another related U.S. Navy Crane project, and

the cutcome was favorable.
Laucks Testing Laboratories, inc., is also involved in various other external audits and performance

evaluation studies throughout the year, as reguired, to maintain certifications and/or approvals by other

regulatory agencies or programs.
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10.2.2.2 External Laboratory Audit Frequency

U.S. EPA Region 5 or IDEM may conduct an external laboratory audit pricr to or during sampling and

analysis activities.

10.2.2.3 Overview of the External Laboratory Audit Process

External audit procedures are at the discretion of U.S. EPA Region 5 and the IDEM. External laboratory
audits may include (but are not limited to) review of laboratory analytical procedures, laboratory onsite

audits, and/or submission of PE samples to the laboratory for analysis.
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11.0 PREVENTIVE MAINTENANCE PROCEDURES

Equipment used to collect samples will be maintained in accordance with the manufacturers’ operation
and maintenance manuals. Equipment and instruments wil be calibrated in accordance with the
procedures and at the frequency presented in Section 6.0 (Calibration Procedures and Frequency).

Preventive maintenance for field and laboratory equipment is addressed in the remainder of this section.

1.1 FIELD EQUIPMENT PREVENTIVE MAINTENANCE

The TINUS equipment manager and the equipment operator will be responsible for ensuring that
equipment is operating properly prior to use and that routine-maintenance is performed and documented.
Field measurements of pH, specific conductance, temperature, and turbidity in ground water wili be
measured using an electronic instrument. Maintenance procedures for the instrument are detailed in
SOP CT(Q 56-4 Attachment 1. Any problems encountered while operating the instrument will be recorded
in the field logbook, including a description of the symptoms and corrective actions taken. If problems
with the equipment are detected and service is required, the equipment will be logged, tagged, and
segregated from equipment in proper working order. Use of the equipment will not resume until the

problem is corrected.

11.2 LABORATORY INSTRUMENT PREVENTIVE MAINTENANCE

Proper maintenance of laboratory instruments and equipment is essential. Depending on manufacturers’
recommendations, maintenance intervals are established for each instrument. All instruments will be
labeled with a model number and serial number, and a maintenance logbook will be maintained for each
instrument. Personnel will be alert to the maintenance status of the equipment they are using at all times.
Table 11-1 provides a summary of preventive maintenance procedures performed by Laucks Testing

Laboratories, Inc., for key analytical instruments and equipment associated with this project.

The use of manufacturer-recommended grades or better of supporting supplies and reagents is aiso a
form of preventive maintenance. For exampie, gases used in the ICP_ instruments are of sufficient grade
to minimize fouling of the instrument. The routine use of other supporting supplies from reputable
manufacturers will assist in averting unnecessary periods of instrument downtime. An inventory of critical

spare parts will also be maintained by the laboratory to minimize instrument downtime.
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1.3 INSPECTION/ACCEPTANCE REQUIREMENTS FOR SUPPLIES AND CONSUMABLES

All field equipment shall be inspected prior to use to ensure that necessary parts are available. Most
equipment planned for use in this project is simple with few to no moving parts. Therefore a visual
inspection prior to use shall be sufficient to ensure that the equipment is suitable for use. This visual

inspection shall occcur during mobilization and during each use by the person using the equipment.

Laboratory inspection and acceptance requirements are provided in Section 5 of the Laucks Testing
Laboratories, Inc. Quality Assurance Plan, revision 9, dated October 1999. That plan presents the

following specifications for inspection and acceptance of supplies and consumables:

¢ Requirements to folfow individual SOP specifications for grades of chemicals necessary to achieve
acceptable analytical performance. SOPs are required to detail the necessary gréde of chemicals,

including compressed gases.
* Requirements to obtain primary chemical standards from reliable sources that use calibratedA
glassware in the preparation of the standards and to maintain all certificates suppiied with the

standards. Emphasis is on obtaining NIST-traceable standards where possible.

» Storage of chemical standards in accordance with applicable SOPs and in a manner that preserves

their integrity.

» Routine monitoring of de-ionized water and other solvents to ensure that analytical systems, samples,

~ and standards are not contaminated.

+ Requirements to record the date received and the date opened on each container of chemical used

for analysis.
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Instrument Preventive Maintenance Maintenance
Frequency
HPLC - Change filter frit in mixer. As needed {when
Energetics pressure builds).
Change column pre-filter. As needed {2-3
months).
Rinse water pump with methanol, filter water, sonicate water intake | Approximately
filter frit. weekly.
Change pump seals. As needed.
GC/MS - PAHs | Change injection port liner and septum, clip 5-10 ¢cm from front of Daily or as
pre-column, ramp GC oven twice to 310 °C. needed.
Clean source, install new guard column, clean or replace tubing, As needed.

replace bottom seal in injection port, replace o-ring in injection port.

GC —Heptachior
Epoxide

Swab electron capture (EC) detectors for radicactivity.

Change O, traps on gas lines.

Clean autosampler syringe.

Change injection portt liner and septum.

Bake system, flush injection port, clip guard colurnn, change
analytical column, change carrier hydrocarbon trap.

Semi-annualily.

Approx. semi-
annually.

Approx. monthly,

Approx. every 100
injections.

As needed.

ECF’/MS — As, Clean or change air filters, change pump oil. Semi-annually.
se. N Clean torch, replace nebulizer tips, replace pump tubing, replace As needed.
injector, change cones.
Check mass calibration. Every 2 weeks.
Check sensitivity. Daily.
119912/P 11-3
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instrument Preventive Maintenance Maintenance
Frequency
ICP/AES - Al, Service Intercooler. Annually.
Mn
Rinse and clean nebulizer cap and spray chamber. Monthly or as
needed.
Clean torch, vacuum filters. Bi-monthly.
Profile instrument, examine autosampler tubing and repface as Daily.
needed.
Empty rinse container, fill rinse water reservoir. As needed.
Refrigerators Monitor temperature Daily.
Ovens Monitor temperature Daily.
Balances Certify Class S weights Annually.
Routine service by outside party Annually.
Thermometers Calibrate against NIST thermometer Annually.
Recerify NtST Thermometer Annually.
Micropipets Check gravimetrically Monthly.
Clean o-rings As needed.
CTO 0056
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12.0 SPECIFIC ROUTINE PROCEDURES USED TO ASSESS
DATA PRECISION, ACCURACY, AND COMPLETENESS

Compliance with quantitative QC objectives for laboratory accuracy and precision as outlined in Tables
3-1, 3-2 and 3-3 will be evaluated during data validation (Section 9.0). Compliance with completeness
objectives for field and laboratory data will be computed. Sections 12.1 and 12.2 present equations to be
used for computing accuracy and precision values, respectively. Section 12.3 describes the means and
presents the eguation for determining completeness. Section 12.4 addresses the overall data

assessment process.

In general, data validation requires that data be evaluated batch-by-batch based on the results of quality
indicators for the respective batches. Section 12.4 presents additional data guality considerations to be
evaluated after data validation. These considerations are designed to incorporate data quality factors that

extend beyond evaluation of the simpie guantitative estimaters for precision, accuracy and completeness,

12.1 ACCURACY ASSESSMENT

Sample collection accuracy cannot be evaluated because there is no standard by which to judge such
accuracy. Instead of a quantitative evaluation of sample coliection accuracy, compiiance with field SOPs
as described in Appendix B will be the metric. Background comparisons of data generated by identical
sampling and analysis methods incorporate similar biases and are expected to be directly comparable

without any adjustments or compensations.

Sampie analysis accuracy will be assessed through the use of surrogate spikes, MSs, PDSs, LCSs,
calibration check standards, internal standards and blanks. Blanks will be used to infer the potential for
positive biases because of contamination. To assure the accuracy of the analytical procedures, prior to
preparation for analysis at least 1 of every 20 environmentat samples will be spiked with known amounts
of target anaiytes (i.e., MSs). The spiked samples will be analyzed and the concentrations of each target
analyte observed in the spiked sample compared to the reported value of the analyte in the unspiked
sample determines the %R of the analyte. Control charts are plotted by the laboratory for each target
analyte and kept on matrix- and analyte-specific bases. The %R for a spiked sample is calculated by

using the following formula:

Amount in Spiked Sample — Amount in Sample
Known Amount Added

%R = X 100%
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As discussed in Section 3.2.3, LCSs and surrogate spikes are aiso analyzed to assess accuracy. The

%R calculation for LCSs and surrogate spikes is:

_ Experimental Concentration
Certified or Known Concentration

o,

X 100%

12.2 PRECISION ASSESSMENT

As presented iﬁ Section 3.1.3, laboratory duplicate samples (for inorganic analyses) and MSD samples
{for organic analyses) will be prepared and analyzed at a minimum frequency of 1 per every 20
environmental samples per matrix. As described in Section 3.1.2, field duplicate samples also will be
collected at a minimum frequency of one per 10 environmental samples per matrix. The RPD between a

sample or MS (Sample 1) and its duplicate or MSD (Sample 2) is calculated using to the following

formula:
}Amount in Sample 1— Amountin Sample 2|
RPD = - - X 100%
0.5 (Amount in Sample 1+ Amountin Sample 2)
12.3 COMPLETENESS ASSESSMENT

Completeness for this project will be determined based on the number of sample results for each target
analyte and .each sample type that are usable as determined through data validation and data
assessment. Data values rejected during data validation (indicated by an “R” flag} will be considered
unusable unless additional review and documentation by one or more technical team members
demonstrates that the rejection is erroneous. To monitor completeness, the number of usable, valid
results for each soil type and analyte will be counted and compared to the completeness objectives in
Sections 3.3.2 and 3.3.3. '

Percent completeness will be calculated using the following equation:

(number of valid measurements)

x 100%
number of measurements planned)

% Completeness = (
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12.4 DATA ASSESSMENT

The assessment of data obtained from this investigation is a cntical part of determining what the next step
in data collection and decision making should be. [t must be determined if the data are of appropriate
type, quality, quantity and representativeness to support the project objectives. The effect of the loss of

data deemed unacceptable for use, for whatever reason, will be evaluated.

12.4.1 Reconciliation with Data Quality Objectives

Field data will be examined immediately after generation for errors. Laboratory data will be examined
upon receipt from the laboratory in a cascading series of evaluations. The first step will be a data

verification and validation as described in Section 9.0.

After data validation, the data will be reconciled with DGQOs to determine whether sufficient data of
acceptable guality are available for decision making. In addition to the evaluations described in Section
12.1 through 12.3, a series of inspections and statistical analyses will be performed to estimate several of
the data set characteristics. The statistical evaluations will include estimates of data distribution
characteristics and simple summary statistics for target analytes, including the maximum concentration,
minimum concentration, number of samples exhibiting no detectable analyte, the number of samples
exhibiting detectable analytes, and the proportion of samples with detectable and undetectable analytes.
These inspections and statistical analyses will be designed to:

» Identify deviations, if any, from the field sampling SOPs (inspection)

» Identify deviations, if any, from the laboratory analytical SOPs (inspection)

» Identify deviations, if any, from the QAPP (inspection)

» ldentify deviations, if any, from the data validation process (inspection)

+ Identify and explain the impacts of elevated RLs (inspection)

+ Identify unusable data (i.e., data qualified as “R"} (inspection)

» Evaluate project assumptions such as “field duplicate RPD > laboratory duplicate RPD”
(inspection/statistics)
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+ Characterize data set distributions (e.g., Shapiro-Wilk W test) (statistics)

» ldentify unanticipated data set characteristics such as a laboratory variance greater than the sampling
variance (i.e., ANOVA, ttest) (statistics)

+ lIdentify and evaluate potential data outliers {35% confidence goodness-of-fit test on probability plot
data). The plotted data will be transformed, if necessary, depending on the cbserved distribution.
(statistics)

+ Evaluate adherence to investigation objectives and decision rules (inspection/statistics)

+ Ensure completion of corrective actions (inspection)

« Evaluate effects of deviations from planned procedures and processes on the interpretation and utility

of the data (inspection/statistics)

tdentify the existence of remaining data gaps (inspection/statistics)

For statistical comparisons and mathematical manipulations, analytes that are not detected at the
applicable sample-specific RL will be represented by a concentration equal to one-half the sample-

specific RL.

Statistical tests for outiier validity will be based on “Procedural Guidance for Statistically Analyzing
Environmental Background Data" (NFEC, 1998). Potential outliers will be removed if a review of field and
laboratory documents indicates that the results are true outliers. If no identifiable reason for the outlier
can be identified, the datum will not be removed from the data set.

If necessary, investigation objectives may be revised in anticipation of additional data collection.

12.4.2 Statistical Ground Water Analyses (SWMU 6 Only)

Replicate ground water samples from each well will be used in an ANOVA evaluation to determine
whether any downgradient well exhibits a manganese concentration greater than the upgradient well.
The ANOVA test to be used for this evaluation may be parametric or non-parametric and will be selected

based on the data set distributions. A description of each type of ANOVA is provided in Appendix H.
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Based on the ANOVA and on three-dimensional kriging at a 50% confidence level, any spatial gradients
in manganese concentration will be identified. The spatial gradients will be used to establish the most
efficient location and distribution of geophysical survey and soil samptling points at SWMU 6. Sail
sampling will proceed according to the SAP described in Section 4. If no downgradient well exhibits a
manganese concentration greater than both the RBTL and the manganese concentration in the

upgradient well, the investigation of the DR Navy at SWMU 6 will be terminated.

1243 Statistical Soil Background Comparisons {(SWMU 6 and SWMU 7}

Three-dimensional kriging at a 50% confidence level will be used to establish the initial estimates of the
extert of contamination, if any. Inspection of the kriged data will be used to determine whether the
observed trends are sensible in the context of the conceptual site model. If these trends are
unreasonable, another confidence level may be selected until the kriged results are sensible. Such a
need will be based on professional judgment, as the concentration gradients cannot be estimated in

advance of sampling.

Recognizing that the background analyte concentrations may differ among soil grain sizes, depositional
environments and sampling depth, the background analyte concentrations compared to kriged
. concentration boundaries will represent, as closely as is reasonable, the distinguishing sample
characteristics of the soils within the kriged volume. This may entail the use of different soil background
concentrations for different regions of the kriged volume if the soils differ significantly within the volume.
An attempt will be made to classify the soil data in a way that provides the greatest chance of detecting
differences between site and background samples. The soils of this investigation will be classified to the
same levels of soil differentiation as those of the background investigation. However, it is not yet known

which factors are the mast important for classitying NSWC Crane soils for background comparisons.

Data sets also will be inspected for spatial variations that might qualify the suitability of the data sets for
use. For example, a general decreasing spatial trend of the concentration of one or more chemicals
could indicate a spatially related gecchemical difference in background concentrations that should be

considered when using the background data set.
Professional judgment may play a significant role in these data interpretations because of the potential

complexity of the data distributions. For example, experienced geologists and chemists may interpret the

data in terms of fundamental geochemical and chemical principles. The overall objective of the data
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reviews will be to obtain an assessment of the reasonableness of the data sets and to evaluate whether

project abjectives have been achieved.

The TOM shail bear ultimate respohsibility to ensure that data are evaluated in a manner consistent with
project objectives. All data, including statistical outliers, will be retained as part of the final record even

though they may not be used in decision making.
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13.0 CORRECTIVE ACTION

Under the TINUS QA/QC program, it is required that any and all persennel noting conditions adverse to
quality should report these conditions immediately to the TOM and QAM. These parties, in turn, are
charged with performing root-cause analyses and implementing appropriate corrective action in a timely
manner. It is ultimately the responsibility of the QAM to document all findings and carrective actions
taken and to monitor the effectiveness of the corrective measures performed. A brief summary of
corrective actions for some specific field and laboratory QC check samples is presented in Section 3.0,
Table 3-2.

131 FIELD CORRECTIVE ACTION

Field nonconformances or conditions adverse to quality must be identified and corrected as quickly as
possible so that work integrity or product quality is not compromised. The need for corrective action may
arise based on deviations from project plans and procedures, adverse field conditions, or other
unforeseen circumstances. Corrective action needs may become apparent during the performance of

daily work tasks or as a consequence of internal or external field audits.

Corrective action may include resampling and may involve amending previously approved field
procedures. Minor modifications to field activities, such as the collection of additional samples, will be
initiated at the discretion of the FOL, subject to onsite approval by NSWC Crane personnel. Major
modifications, such as the elimination of a sampling point or other situations that affect compliance with or
achievement of DQOs, must be approved and documented via a Field Task Mcodification Request

(FTMR). Approval of the corrective action wilf be obtained by the L.8. Navy (in conjunction with U.S. EPA |
Region 5 and IDEM). The FOL is responsible for initiating FTMRs. A FTMR will be prepared for all
deviations from the project plan documents, as applicable. An example of a FTMR is provided in SOP
CTO 56-4 (Appendix B). Copies of all FTMRAs will be maintained with the onsite project planning

documents and will be placed in the final evidence file.

13.2 LABORATORY CORRECTIVE ACTION

In general, laboratory corrective actions are warranted whenever an out-of-control event or potential out-
of-control event is noted. The specific corrective action taken depends on the specific analysis and the
nature of the event. Generally, the following occurrences alert laboratory personnet that corrective action

may be necessary:
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e QC data are outside established warning or control limits

+ Method blank analyses yield concentrations of target analytes above acceptable levels
¢ Undesirable trends are detected in spike %Rs or in duplicate RPDs

¢ There is an unexplained change in compound detection capability

¢ Inquiries concerning data quality are received

» Deficiencies are detected by laboratory QA staff during audits or from PE sample test results

Any carrective action taken above the analyst level that cannot be performed immediately at the
instrument will be documented. Corrective actions typically are documented for out-of-control situations
on a Corrective Action Form or an Qut-of-Control Event Form. Copies of the forms used by Laucks
Testing Laboratories, Inc., are included as Appendices 1 and 3 of SOP LTL-1008, which is in Appendix C
of this QAPP. Further detail describing the system used by Laucks Testing Laboratories, Inc., to identify,
document, and resolve out-of-control events is provided in SOP LTL-1008.

Laboratory corrective actions must be documented and included as part of the Final Evidence File. Major
corrective actions that do nat bring DQO-related non-conformances into conformance with project DQOs
shall be identified to the TINUS TOM who will advise all levels of project management in accordance with
Section 14.0 of this QAPP.

13.3 CORRECTIVE ACTION DURING DATA VALIDATION AND DATA ASSESSMENT

The need for corrective action may become apparent during data validation, interpretation, or
presentation activities. The performance of rework {i.e., resampling or reanalysis), the institution of a
change in work procedures, or the provision of additional/refresher training are possible corrective actions
relevant to data evaluation activities. The TOM will be responsible for approving the implementation of a
corrective action and ensuring that it is documented appropriately. Analytical data may be qualified
during data validation to alert data users to the potential that particular analysis results are potentially
deficient relative to expected performance standards. Such validation practices are described in Section
9.2. When conducting data assessment for project decision making, a number of situation-dependent
qualifications on data or decisions are possible. The number of possible situations or conditions
precludes enumeration of all possible corrective actions, however the approach used to identify and

impose such qualifications is described in Section 12.4,
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14.0 QUALITY ASSURANCE REPORTS TO MANAGEMENT

QA reports to management will be provided in four primary formats during the course of this investigation:
data validation reports, reports summarizing accomplishments and QA/QC issues during the field
investigation, project-wide progress reports, and laboratory QA reports. The frequencies of report

generation, report content, report preparer, and report recipient(s} are summarized in Table 14-1.

Data validation reports will address all major and minor laboratory noncompliances as well as noted
sampie matrix effects. In the event that major problems occur with the analytical laboratory (e.g.,
repeated or extreme holding time exceedances or calibration noncompliances, etc.}, the Data Validation
Manager will notify the TOM, QAM, Program Manager, Technical Coordinator, and Laboratory Services
Coordinator. Such notifications (it necessary) are typically provided via internal memoranda and are
placed in the project file. These reports contain a summary of the noncompliance, a synopsis of the
impact on individual projects, and recommendations regarding corrective action and compensation

adjustments. Corrective actions for major noncompliances are initiated at the program level.

The FOL will provide the TOM with daily oral field progress reports during the course of the sampling
event. These reports will explain accomplishments, deviations from the QAPP, upcoming activities, and a
QA summary. The TOM provides a monthly progress report to the Navy which addresses the project
budget, schedule, accomplishments, planned activities, and QA/QC issues and intended corrective

actions.

The subcontracted analytical laboratories will provide a QA report to TtNUS if QC limits are updated or if
other significant plan deviations resulted from unanticipated circumstances. Because 1DLs/RLs, as
applicable, will be included in the analytical data packages for NSWC Crane samples, it is not necessary
for the laboratories to include updated IDLs/RLs in their QA reports unless the updates result in RLs
which exceed RBTLs.
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TABLE 14-1
SUMMARY OF REPORTS
NSWC CRANE, CRANE, INDIANA
Frequency of
Report Content Preparer Submittal Recipient{s)
Data Vatidation All major and minor laboratory Data Validation Per SDG TOM, project file
Report noncompliances as well as noted Manager or
sample matrix effects designee
Major Analysis Notification of parsistent or major Data Validation When persistent TOM, QAM, Program
Problem problems with analytical laboratory | Manager or analysis problems are | Manager, Technical
Identification performance. Summary of the designee detected Coordinator,
Report (internal noncompliance(s), a synopsis of Laboratory Services
memorandum) the impact on the project, and Coordinator, project file
recommendations regarding
corrective action and
compensation adjustments
Project Monthly Summary of the project budget, TOM Monthly for duration Navy, project file
Progress Report schedule, accomplishments, of project
planned activities, and QA/QC
issues and intended corrective
actions.
Field Progress Explain accomplishments, FOL Daily, oral, during the | TOM
Reports deviations from the FSP, course of sampling
upcoming activities, and a QA
summary.
Laboratory QA Summary of updated QC limits or Laucks Testing When QC limits are TtNUS, project file;
Report significant deviations from planned | Laboratories, Inc. updated or when U.S. EPA Region 5, if
activities/performance. other significant plan changes in BLs cause
deviations result from | them to exceed RBTLS
unanticipated or if QAPP deviations
circumstances impact DQOs
SDG = Sampie Delivery Group
TOM = Task Order Manager
QAM = Quality Assurance Manager
RL = Reporting Limit
FOL = Field Operations Leader
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DETAILED DISCUSSION OF CURRENT ORR & DR STATUS

The current status with regard to completing the Soils Resource Conservation and Recovery Act (RCRA)
{RFI) requirement is the result of a long chain of events {described below} ieading to a focused list of
target analytes in soils at the ORR and DR Navy. To understand how the list of parameters for soils was
developed and subsequently narrowed down, it is necessary to understand what steps have been
completed and the order in which they were implemented. Figure 1-10 (provided in Section 1 of the
QAPP) depicts these major events in chronological order. Some of these events relate to ground water

investigations, which were useful for the interpretation of soils contamination.

Subsections labeled “ID1 through ID16” (ID = Task Identification) refer to the Task Name shown in Figure
1-10.

ID1 SOIL SAMPLING FOR PHASE Il RFI - ORR (USACEWES)

The United States Army Corps of Engineers Waterways Experiment Station (USACEWES) conducted an
RFI scil investigation at the ORR. Soil samples were abtained from thirteen (13) test borings in August of
1990 for physical characterization and chemical poliutant identification. Soill samples were taken from
specific layers within the borings; 0.2 ~0.5 feet bgs, 3-8 feet bgs, 12-18 feet bgs, 18-24 feet bgs, and
within 6 feet of the ground water table. These samples were analyzed by the USACE laboratory for

explosives, inorganics, volatile and semivolatile organics. Soil contamination was found and reported.

ID2 ORR SOILS PHASE It RFI DRAFT REPORT (USACEWES)

The Draft RFI Phase Il Scils Report for the ORR was issued in April 1991(this report did not include any
part of SWMU 6 — DR). The concluding two sentences of the Executive Summary state “No RFI Phase [lI
Soils study is needed at the Old Rifle Range. The remediation of the soils in the burn pits should be
included as part of the closure plan for the Old Rifle Range burning unit.” (JASCEWES, 1991). Based on
review of available information, this Draft RFl Phase Il Soils Report for the ORR appears not to have

been finalized.

ID3 DRAFT CCCRA WORK PLAN FOR ORR, DR & ABG - JUNE 1993

Rust Environment & Infrastructure (RE&I) as a subcontractor to Brown & Root Environmental (B&RE is
the predecessor of TtNUS) prepared a Draft Current Contamination Conditions Risk Assessment
(CCCRA) Work Plan in June of 1993. This Work Plan addressed the sampling and risk assessment
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needs for the Ammunition Burning Grounds (ABG), ORR, and DEMO. Pricr to this, although the ABG
and ORR had been investigated, soil sampling and analyses had not been conducted at the DEMO,

ID4 FINAL CCCRA WORK PLAN JULY 1995 (RE&)

RE&I, as a subcontractor to B&RE, prepared the Final CCCRA Work Plan in July of 1995, This Work
Plan addressed comments received from the U.S. EPA on the draft CCCRA. No additiona! soils sampling
had been conducted at the ORR or DEMO since the draft version of the Work Plan was prepared
{described in Section ID3). More data was required to complete the Final CCCRA.

ID5 ORR AND DR SAMPLING - AUGUST 1995 (RE&I)

RE&I implemented the provisions of the 1995 CCCRA Work Plan and collected the data required for the
CCCRA. Six surface soil samples (0-2' bgs) were collected and analyzed for inorganics, semivolatile

organics, and explosives.

At the time the CCCRA Work Plan was prepared, there had been no soil investigation conducted at the
DEMOQ. RE&I recommended that eight (8) surface scil composite samples (0-2 feet bgs) be taken from
the Army Demolition Area (DR Army) and three surface soil composite samples be taken from the Nawvy
Demolition Area {DR Navy). In addition, three background surface soil samples were recommended. All
14 soil samples were taken in 1895 and analyzed by Southwest Laboratories for explosives, inorganics

and semivolatile organics.

ID6 DRAFT RF1 FOR GROUND WATER SWMU 6&7 NOVEMBER 1995 (USACEWES)

This document addresses ground water investigations at SWMUs 6&7 from November 1989 to December
1992. These studies become relevant to the DR Navy soil investigation outlined in this QAPP with regard
to the manganese hot spot. The purpose was to determine the presence or absence, the nature, the rate
and extent of migration, and the concentrations of hazardous constituents that may have been released
into ground water from activities conducted at the DEMO and the ORR.

Conclusions presented in the draft report were that metals, cyanides, sulfides, and nitrates were detected
in significant and verifiable quantities in monitoring wells at the DEMO. A localized area at the DR Navy
exhibited significantly elevated concentrations of some metals and was referred to as a ground water hot
spot. Organics other than explosives were not present in significant or verifiable quantities in three

rounds of sampling and analysis of ground water from monitoring wells at the DR and ORR.
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Figures 1-8 and 1-10 in Section 1 of the QAPP show the historical ground water sampling locations at
both the ORR and the DEMO.

1D7 EPA DATA VALIDATICN MEMO FOR ORR, DR & ABG - 1997

Following preparation of the CCCRA Work Plan, one of the first tasks conducted by RE&I was a trend
analysis of the data collected to that date. As part of this effort it was discovered that very little of the
analytical data had undergone a data validation effort of sufficient rigor to produce results that meet the
minimum data usability standards for risk assessment purposes. This issue was brought to the attention
of U.S. EFA Region 5, whereupon a relatively detailed review of select datasets from each laboratory was
performed by U.S. EPA Region 5 and their contractor (A.T. Kearney) (U.S. EPA, 1997).

Based on the data validation memorandum issued by U.5. EPA Region 5 (U.S. EPA, 1937), all of the
non-explosive soils data at the ORR from the Corps of Engineers laboratory were rejected because of
incomplete QC documentation. With respect to this environmental medium, the remaining database for
soil at the ORR consisted of the 1990 explosives data by the Corps of Engineers laboratory (43 surface
and subsurface soil samples) and the six surface soil sampies collected by RE&F in 1995. The Corps of

Engineers did not collect any soil sarmples at the DR Navy.

Based on the data vatidation memorandum issued by U.S. EPA Region 5 (U.S. EPA, 1997), all
of the analytical data for soils at the DEMO were vaiid and therefore acceptable for use in the
CCCRA.

ID8 ORR FOLLOWUP SAMPLING 1997 {(RE&I)

Based on RE&I's assessment of the valid data remaining after the U.S. EPA Region 5's review, five
additional samples were proposed for collection at the ORR to complete the database for risk
assessment. These sampies were collected and made part of the complete analytical database for the

Risk Assessment.

IDS DRAFT CURRENT CONTAMINATION CONDITIONS RISK ASSESSMENT REPORT
NOVEMBER 1997

Based on all of the data collected as previously described (less the rejected data), RE&I prepared the
draft Current Contamination Conditions Risk Assessment Report (B&RE, 1997). The chemicals of

concern (COCs) and footnotes indicating the critical pathway by SWMU were as follows:
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Chemical of Concern ORR, DR Navy, DR Army,
SWMU 7 SWMU 6 SWMU 6
Metals
Aluminum XM
Arsenic X" XM X
Beryllium X® X182
Manganese X x® X"
Nickel x
Energetics
2,4,6-Trinitrotoluene X"
2,6-Dinitrotoulene X
RDX X X0
Polycyclic Aromatic Hydrocarbons
Benzo(a)anthracene X
Benzo(a)pyrene x@
Benzo(b)flugranthene x?
Dibenzo(a,h)anthracene x®
Indeno(1,2,3-cd)pyrene x@
Organcochlorine Pesticides
Heptachlor Epoxide xt

' Based on ingestion of ground water

? Based on ingestion of beef and milk

® Based on dermal contact with ground water

SITE VISIT FOR PHASE Il SOILS RFI - MARCH 1998 (TtNUS)

A site visit was conducted on March 4, 1998 for the purpose of identifying information needed to complete
the RFt Work Plan for soils at SWMU 6 (DR Navy) and SWMU 7 (ORR). At the time of this visit, both the
Ground Water RFl and CCCRA were in draft form, identifying areas of ground water contamination,

critical pathways, receptors, and chemicails of concern.

Highlights of the visit by SWMU are described in the following paragraphs.
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SWMU 6 - Demolition Range

Information Review and Site Reconnaissance

Prior to conducting the site reconnaissance, and as part of work plan preparation (see 1D13}, aerial
photographs of the DEMO dated 8-1-48 were reviewed. Other than the chemical data collected by RE&I
in 1995, no historical chemical (analytical) data could be found. The pre-1995 data for SWMU 6 was
primarily geotechnical data (Dunbar, 1982}, which consisted of soil classifications, grain-size distribution,

etc.

The team conducted a walk-over at the northern end of the DR Army (south ridge) site. The general
locations of the background soil samples cellected by RE&| were noted. The team then walked to the DR
Navy (east ridge) site. This area is not used at the same frequency as the south ridge, however it is still
active. The issue associated with this site is that there is an apparent contamination hot spot based on

previous analysis of ground water data. Data needs are presented in the following paragraphs.

Soil Data Needs

It was confirmed by the Environmental Site Manager (ESM) that the primary focus of soil investigation at
SWMU 6 is to better define the manganese hot spot at the DR Navy. A secondary focus was to evaluate
the need for additional background data. However, the Base-Wide Background Soil Investigation
currently underway should generate data sufficient for comparative purposes. [t was acknowledged that

additional data needs may also arise after a more detailed review of the aerial photos was completed.

SWMU 7 - Old Rifle Range

Information Review and Site Reconnaissance

Prior to conducting the site reconnaissance, aerial photographs dated 8-1-48 were reviewed to examine
past rifle (and pistol) range operations and the potential for range activities just north of the current ORR.
During the initial project teleconference, it was agreed that there may have been range activities
conducted just north (and across the stream of the “maintained” area) of the current ORR. This recently
identified area is commonly referred to as the Qld Pistol Range (OPR). To date, no environmental
samples have been collected for laboratory analyses from the OPR.

During the site reconnaissance, the team parked at the north end of the ORR and walked down into the
hollow at the entrance to the OPR. This area had the remnants of a small wooden structure (possibly a
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shooting enclosure), approximately three 55-gallon drums (probably used for spent cartridges or other
refuse) and DANGER signs delineating the presence of a pistol range. A backstop consisting of
motnded earth and metal target holders used to accumulate fired projectiles had been constructed
roughly 100 yards upstream of the apparent location of the firing line. Additionally, it appeared that firing
took place into the side of the hill to the west of the firing line. Data needs are presented in the following

paragraphs.

Soil Data Needs

It was confirmed by the ESM that soil data are needed to characterize potential contamination in the soils
of the OPR backstop, the hillside to the west of the pistol range firing line, soils close to the 55-gallon
drums, and the upper reaches of the hillside behind the final concrete-reinforced backétop/target
mechanism located on the south end of the rifle range. Also, additional soil samples may be needed on,
and at the base of the berms in the main area of the range. Additional background samples aiso need to
be obtained for the ORR and upgradient from the OPR for comparison with site chemical concentrations
to evaluate exceedances of background concentrations. The Base-Wide Background Soil Investigation
currently underway should generate data sufficient for comparative purposes.

ID11 FINAL RFI FOR GROUND WATER SWMU 6&7 JUNE 1998 (USACEWES)

This is the final version of the document prepared to address ground water investigations at SWMUs 6&7
trom Novernber 1989 to December 1992.

Conclusions presented in the final version with regard to the DR were identical to those presented in the
draft report. Metals, cyanides, sulfides, and nitrates were detected in significant and verifiable quantities
in monitoring wells at the DEMO. Organics other than explosives were not present in significant or
verifiable quantities in three rounds of sampling and analysis of ground water from monitoring wells at the
DR and ORR.

ID12 FINAL CURRENT CONTAMINATION CONDITIONS RISK ASSESSMENT REPORT
FEBRUARY 1999

Following incorporation of U.S. EPA Region 5 comments, RE&I prepared the final Current Contamination
Conditions Risk Assessment Report (TINUS, 1899a). The COCs and critical pathways with regard to the
two SWMUs in this Work Plan were identical to those identified in the draft CCCRA Report (see {D9).
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ID13 DRAFT SECTION 1 FOR SOILS RFI QAPP SUBMITTED TO U.S. EPA APRIL 23, 1999
(TINUS)

Following the issuance of the final CCCRA and the confirmation that COCs for these SWMUs were
identified, the pre-QAPP process with U.S. EPA Region 5 for the soils RFI was initiated by phone.

TINUS prepared the draft Section 1 of the Soil RFI QAPP, which inciuded a review of what had been
conducted to date on the project, the regulatory scenario, historical data issues, the CCCRA, and other
facts pertinent to data quality objective (DQO) development. The draft Section 1 was submitted on
April 23, 1999 to the U.S. EPA Region 5 and Navy representatives, and was used as a point of discussion

during the pre-QAPP teleconference.

ID14 PRE-QAPP TELECONFERENCE WITH U.S. EPA TO DISCUSS DRAFT SECTION 1 MAY 4,
1999

Prior to constructing the QAPP, U.S. EPA Region 5 requires that Section 1 of this document be prepared
and reviewed by the agency. This allows an opportunity for the agency to refine and agree to the DQOs

priar to the generation of the draft document.

Section 1 of this QAPP was prepared and submitted to the U.S. EFPA Region 5. A pre-QAPP
teleconference was held on May 4, 1999 to discuss the draft Section 1 of the RFI QAPP (U.S. EPA,
1999).

The primary outcome of the teleconference was a consensus that the 14 COCs as identified in the
CCCRA would be the only chemical parameters evaluated as part of this RFl. U.S. EPA indicated that all
concerns regarding other contaminants had been addressed by virtue of the completed CCCRA
conducted by RE&I. Another significant outcome was consensus that the Navy would be responsible for
deciding whether interim remedial measures would be warranted at the DR Navy based on the results of
the Phase Il RFI. A final outcome was agreement that no additional data collection is necessary at the
DR Army. '

Specific conclusions for each site were as follows:

The COCs reported in the CCCRA (TtNUS, 1999a) for SWMUs 6 and 7 were narrowed down per site as
shown in the table that follows. The DR Army area is not included because U.S. EPA indicated they were
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satisfied that they had all of the soils results needed at this time. The primary COC at SWMU 6 is

manganese because it is associated with the hot spot issue.

Chemical of Concern ORR, DR Navy,
SWMU 7 SWMU 6

Metals
Aluminum X
Arsenic X X
Beryllium X X
Manganese X X
Nickel X
Energetics
2.4,6-Trinitrotoluene X
2,6-Dinitrotoulene X
RDX X X
Polycyclic Aromatic Hydrocarbons
Benzo(a)anthracene X
Benzo{a)pyrene X
Benzo(b)fluoranthene X
Dibenzo{a,hlanthracene X
Indeno{1,2,3-cd)pyrene X
Organochlorine Pesticides
Heptachlor Epoxide X

1 Manganese is the primary COC with regard to the hot spot issue

SWMU 6 — Demolition Range

Extent of contamination at SWMU 6 is not an issue as it has been addressed satisfactorily by other

activities, including previous sampling and the completed CCCRA. The only outstanding issue at SWMU

6 is further characterization of the manganese hot spot.

TtNUS was assigned the responsibility of

evaluating the ground water data for wells near the alleged hot spot and making recommendations for

additional investigation. It was suggested that this should include developing the wells in question prior to

identifying soil sample locations (if needed).
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SWMU 7 — Old Rifle Range

Extent of contamination is a primary issue at the CRR and, more specifically, at the portion of the SWMU
that has recently been identified as having pistol shooting operations {the OPR located to the north of the
ORR proper). The QAPP will address this issue.

ID15 EPA APPROVAL OF USACEWES FINAL RFI FOR GROUND WATER SWMU 6&7 JUNE 8,
1999

U.S. EPA Region 5 approved the RFI for Ground Water at SWMU 6&7. U.S. EPA Reglon 5 restated
(U.S. EPA, 1999) the DR Navy metals contamination conclusion in the approval letter and indicated that
“the U.S. Navy recently proposed an investigation to define the accuracy of these findings, and to
delingate the hot spot if confirmed at the Demolition Range.” With regard to the ORR, the approval letter
goes on to state, “They (the US Navy) aré ptanining an RFI for soil at the backstop areas which were not
previously investigated since they were considered ‘inactive ranges’.” This Phase Il Soil RFI QAPP

addresses the proposed soil investigations in both of these areas.

D16 MANGANESE HOT SPOT ISSUE PAPER - AUGUST 11, 1999 (TtNUS)

As requested in the May 4, 1998 teleconierence with EPA, TtNUS performed an evaluation of ground
water analytical results at the DEMO (SWMU 6). Previcus results indicated the presence of elevated
concentrations of sorne metals in the Navy Explosive Ordnance Disposal (EOD) area (DR MNavy). The
TINUS evaluation was performed to confirm the accuracy of these findings and to delineate this localized

area of contamination (referred to as the manganese hot spot).

Ground water samples collected from wells screened within the Upper Pennsylvanian-age aquifer in the
Navy EOD area of the DEMO showed elevated concentrations of various metals. Unusually high
concentrations of vanadium, cadmium, beryliium, zinc, nickel, aluminum, arsenic, manganese, cobalt,
iron, and magnesium occurred in three shallow wells monitoring the Pennsylvanian-age rocks. Three
wells within this area, namely 06-08, 06-07, and 06-12, are within 300 feet of each other and exhibit
consistently elevated concentrations of these metals. This indicates that the uppermost ground water in
that isolated area is being contaminated by a local source. Low pH (high acidity) and high conductivity
accompany the anomalously high levels of metals. Murphy and Wade (1998) with the USACEWES
suggested that additional sampling of surface and shallow soils and continued monitoring of these wells

was necessary to confirm contamination and to delineate its source.
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Based on the TINUS evaluation of the ground water hot spot issue and discussions with Base personnel,
the USACEWES, representatives of the U.S5. EPA, and Southdiv representatives for NSWC Crane,
numerous activities were proposed as part of the Hot Spot Letter Report (TINUS, 1999b). The following

is a summary of the current site status and investigative needs with regard to the hot spot issue.

s Welis 06-06, 06-07, 06-12, 06C0O1P3 and 06-01A should be redeveloped and resampled for the five

DR Navy COC metals {manganese, aluminum, arsenic, nickel, and beryllium}.

» Standard water quality parameters should be collected including temperature, pH, specific
conductance, and turbidity.

» Ground water samples should be collected using low-flow sampling techniques.

« Samples shouid be collected tor unfiltered laboratory analyses.

¢ Results should be statistically analyzed and compared to appropriate screening levels.

+ If elevated concentrations of metals are detected in these samples, a geophysical survey shotld be
considered in the immediate area of the elevated metals to determine if a local source of
contamination is indicated in the shallow subsurface. Pending the results of this survey, additional

delineation should be considered and soil borings may be installed to confirm the source area.

Preparation of this QAPP concludes the chronology as of the date of this writing.
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STANDARD OPERATING PROCEDURE
NUMBER CTO 56-1

BOREHOLE ADVANCEMENT AND SOIL SAMPLING USING A HAND AUGER OR GEOPROBE®
1.0 PURPOSE

The purpose of this Standard Operating Procedure (SOP) is to describe the procedures for
advancement and soil sampling using a hand auger or Geoprobe® for the Phase 3 Soil RFI for SWMUs
6&7, NSWC Crane.

2.0 REQUIRED FIELD FORMS AND EQUIPMENT

Non-latex Gloves

Cotion Gloves

Writing Utensil

Boring Log Sheets: A copy of this form is included in Appendix B, SOP CTO 56-4.

Soil Sample Log Sheets: A copy of this form is included in Appendix B, SOP CTO 56-4.

Complete Hand Auger Assembly (stainless stee! bucket bits, a series of extension rods (available in 2, 3,
4' and 5' lengths, and a “T” cross handie).

Geoprobe® or Equivalent DPT Equipment

Geoprobe® Sampling Kit

Stainless-steel Mixing Bowls

Disposable Plastic Trowel or Stainless-steel Trowel

Required Sample Containers with Labels, Tags and Appropriate Preservative: A copy of sample
sampie labels and tags are included in Appendix B, SOP CTO 56-4. All sampie containers for analysis
by fixed-base laboratories will be supplied and deemed certified clean by the laboratory.

Required Decontamination Materials

3.0 PROCEDURES FOR ADVANCEMENT OF BOREHOLE AND SOIL SAMPLING USING A HAND-
HELD BUCKET AUGER

3.1 Clear the area to he sampled of any surface debris (herbaceous vegstation, twigs, rocks, litter, etc.).
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Don non-latex and/or cotton gloves and attach a properly decontaminated bucket bit to a clean
extension rod and further attach the cross handle to the extension rod.

Begin augering by turning the “T” handie in a clock-wise fashion, thus turning the auger bit untit the
bucket bit is advanced approximately 6 inches into the soil. Add additional rod extensions as
necessary to reach the desired depth.

After reaching the desired depth, slowly and carefully withdraw the bucket from the borehole.

Discard the top of core (approximately 1), which represents any loose material coliected by the
bucket bit before penetrating the desired sample depth.

Utilizing the hand trowel remove the sample material from bucket bit into a properly decontaminated
stainless-steel mixing bowl.

Log the recovered sample on the Boring Log Sheet (provided in Appendix B, SOP CT0 56-4).

Return the same bucket auger into the borehole and turn the auger as stated in step 3.3, advancing
the auger bit an additional 6 inches into the soil (totaling 1 foot).

After reaching the desired depth, slowly and carefully withdraw the bucket from the borehole.

Discard the top of core (approximately 1"), which represents any loose material collected by the
bucket bit before penetrating the desired sample depth.

Utilizing the hand trowel remove sample material from bucket bit into the same stainless-steel mixing
bowl mentioned in step 3.6.

Log the recovered sample on the Boring Log Sheet (provided in Appendix B, SOP CTO0 56-4).
Carefully remove gravel, vegetation, roots, twigs, litter, etc. from the sample.

Composite sample, if required. After completing steps 3.1 through 3.13 above, move to the next

borehole location that will make-up the composite sample and repeat steps 3.1 through 3.13. Note: a

composite sample exists as a combination of more than one sample at various locations and/or depths
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and times, and are not to be collected for volatile organic analysis. After all samples to be composited
have been collected, mix equal volumes of soil from each of the aliquots and continue with step 3.15.

3.15 Using a disposable plastic trowel or decontaminated stainless-steel trowel, thoroughly mix
(homogenize) the sample material (which now contains a 1-foot interval of sample) in the mixing bowl
and fill the appropriate sample bottle(s).

3.16 Fill out a Soil Sample Log Sheet (found in Appendix B, SOP CTO 56-4) and sample labels and tags
(according to SOPs CTO 56-5 and CTO 56-10) making sure that the appropriate fields are fitled out
completely and legibly and affix tham to the sample boftle.

3.17 Proceed with handling each sample container as outlined in SOPs CTO 56-2 and CTO §6-3.

3.18 Rapeat step steps 3.2 through 3.16 for each 1-foot intetval until one of the following conditions have
been met. if one of these conditions holds true, the borehole is complete and abandonment
procedures outlined in Section 4.10 of the QAPP can begin.

1) The planned depth below ground surface as described in Table 4-1 of the QAPP has been
reached;

2) The saturated zone is encountered;

3) Bedrock or weathered bedrock is encountered; or

4) Advancement refusal is met by the hand auger.

3.19 Excess soil from hand augering operations produced during soil sampling will be returned to the
bore hole to the extent possible with the remainder to be placed close to where it was collected and
raked into the surface as described in Section 4.10 of the QAPP.

3.20 Decontaminate any sampling equipment as described in SOP CTO 56-9.

3.21 Repeat steps 3.4 through 3.17 tor each sample location until all samples have been taken.

4,0 BOREHOLE ADVANCEMENT AND SOIL SAMPLING USING A GEOPROBE®

At locations where the required penetration can not be reached using the hand auger, Direct Push
Technology (DPT) will be employed to coliect the sample. DPT refers to sampling tools and sensors that
are driven directly into the ground without the use of conventional drilling equipment. DPT typically utilizes
hydraulic pressure andfor percussion hammers to advance the sampling tools, It is assumed that this
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method of sample collection will be required only at the Demolition Range where the required sample
depths are greater than practical using hand augering.

Geoprobe® is a manufacturer of a hydraulically-powered, percussion/probing machines utilizing DPT to

collect subsurface environmental samples.

4.1 Drive macrocore samplers (lined with acetate) fitted with detachable 4-foot steel drive points into the
ground using hydraulic pressure.

4.2 Retract the sampler from the borehole and remove the 4-foot sample from the hole.

4.3 Attach the metal trough from the Geoprobe @ Sampling Kit firmly to the tail gate of a vehicle. If a
vehicle with a tail gate is not available, secure the trough on another suitable surface.

4.4 Place the acetate liner containing the soils in the trough.

4.5 While wearing cut-resistant gloves (constructed of non-latex over cotton), cut the acetate

liner through its entire length using the double-bladed knife that accompanies the Geoprobee
Sampling Kit. Then remove the strip of acetate from the trough to gain access to the collected soils.

Do not attempt to cut the acetate liner while holding it in your hand.

4.6 Transfer the sample to sample bottles for laboratory analysis. If additional velume
is required, push an additional bering adjacent to the first and composite/mix the same interval.

4.7 Once sampling has been completed, the hole is backfilled with bentonite chips or bentonite cement
grout. All holes should be finished smooth to existing grade.

4.8 Sampling equipment is decontaminated as per SOP CTQ 56-9 prior to collecting the next sample.
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STANDARD OPERATING PROCEDURE
NUMBER CTO 56-2

SAMPLE PRESERVATION, PACKING, AND SHIPPING
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STANDARD OPERATING PROCEDURE
NUMBER CTO56-2

SAMPLE PRESERVATION, PACKAGING, AND SHIPPING FOR SOIL

1.0 PURPOSE

The purpose of this Standard Operating Procedure (SOP) is to describe the procedures for sample
preservation, packaging, and shipping to be used in handling soil samples obtained for chemical
analysis for the Phase 3 Soil RFI for SWMUs 6&7, NSWC Crane.

2.0 REQUIRED FIELD FORMS AND EQUIPMENT

Writing Utensil

Shipping Labels: A copy of this labsl is included in Appendix B, SOP CTO 56-4.

Custody Seals: A copy of this seal is included in Appendix B, SOP CTO 56-4.

Chain-of-Custody (COC) Forms: A copy of this form is inciuded in Appendix B, SOP CTO 56-4.
Sample Containers with Preservatives: All sample containers for analysis by fixed-base laboratories
will be supplied and deemed certified clean by the laboratory.

Sample Shipping Containers (Coolers): All sample shipping containers are supplied by the laboratory.

Packaging Material: Bubble wrap, ZipLoc bagse, strapping tape, etc.
3.0 PROCEDURES FOR SAMPLE PRESERVATION, PACKAGING, AND SHIPPING

3.1 Table 4-3 of the QAPP establishes requirements for sample presarvation. The laboratory provides
sample containers that are certified clean for the analytical parameter for which the sample is to
be analyzed. All samples will be held, stored, and shipped at 4°C +2°C. This will be accomplished
through refrigeration (used to hold samples prior to shipment) and/or ice.

3.2 The sampiler shall maintain custody of the samples until the samples are relinquished to
ancther custodian or to the common carrier.

3.3 Check that the sample container is properly identified on the label and tag, the
tid securely fastened, and the container sealed in a ZiplLoc bag.

3.4 Place the sample container into a bubble-out shipping bag and seat the bag using the
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self-sealing, pressure sensitive tape supplied with the bag.

Inspect the insulated shipping cooler. Check for any cracks, holes, broken handies, etc. If the
cooler has a drain plug, make certain it is sealed shut. If the cooler is questionable for shipping,
the cooler must be discarded.

Place the sample container into a shipping cooler in an upright position (containers will be
upright). Continue filling the cooler with samples and packing material until the cooler is fult and

the movement of the sample containers is limited.

Piace a temperature blank in the cooler. Record the temperature of the temperature blank on the
COC.

Fill the voids in between the bubble-out shipping bags with ice and continue filling the cooler with
ice to the top, using a minimum of eight pounds of ice for a medium-size cooler.

Complete a Chain-of-Custody Form (COC) for each cooler. List on the COC the identity each
sample bottle contained in the cooler. Include the air bill number on the COC. Use a ballpoint pen
and make sure that all of the carbon forms are legible. SOP CTO 56-4 contains instructions for
completing the COC. An example of this form can be found in Appendix B, SOP CTO 56-4.

Place the original {top) signed copy of the COC form, listing only those samples contained in that
particular cooler, inside a large ZipLoc bag. Tape the bag to the inside of the lid of the shipping

cooler.

Close the cooler and seal the cooler with approximately four wraps of strapping tape at

each end of the cooler. Prior to wrapping the last wrap of strapping tape, apply a signed,
numbered, and dated custody seal to each side of the cooler (a total of four signed custody seals
must be used per cooler). Cover the custody seal with the last wrap of tape. This will provide a
tamper evident custody seal system for the sample shipment. SOP CTO 56-4 contains
instructions for completing the custody seal and an example of this seal.

Affix a shipping label to the top of the cooler containing all of the shipping information.

Overnight {e.g. FedEx Pricrity Overnight) courier services will be used for all sample shipments.
Include the air bill number on the COC.
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3.13 Al samples will be shipped to the laboratory no maore than 24 hours after completion of sampling.
Under no circumstances will sample holding times be exceeded {See Table 4-3 of the QAPP).
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STANDARD OPERATING PROCEDURE
NUMBER CTO 56-3

BOREHOLE AND SOIL SAMPLE LOGGING
1.0 PURFPOSE
The purpose of this Standard Operating Procedure (SOP) is to describe the standard procedures and
technical guidance on borehole and soil sample logging for the Phase 3 Soil RFI for SWMUs 6&7,
NSWC Crane.
2.0 FIELD FORMS AND EQUIPMENT
Knife
Ruler (marked in tenths and hundredths of feet)
- Boring Log: An example of this form can be found in Appendix B, SOP CTO 56-4.
Writing Utensil

3.0 RESPONSIBILITIES

A field geologist/engineer is responsible for supervising all boring activities and assuring that each
borehole is properly and completely logged.

4.0 PROCEDURES FOR BOREHOLE AND SAMPLE LOGGING

To maintain a consistent classification of soil, it is imperative that the field geologist understands and
accurately uses the field classification systern described in this SOP. This identification is based on visual
examination and manual tests.

41 USCS Classification

Soils are to be classified according to the Unified Soil Classification System (USCS). This method
classification is detailed in Figure 1 (attached to this SOP).

This methed of classification identifies soil types on the basis of grain size and cohesiveness.
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Fine-grained soils, or fines, are smaller than the No. 200 sieve and are of two types: silt (M) and clay (C).
Some classification systems define size ranges for these soil particles, but for field classification purposes,
they are identified by their respective behaviors. Organic material (O) is a common component of soil but
has no distinguishable size range; it is recognized by its composition. The careful study of the USCS will

aid in developing the competence and consistency necessary for the classification of soils.

Coarse-grained soils shall be divided into categories: rock fragments, sand, or gravel. The terms sand and
gravel not only refer to the size of the soil particles but also to their depositional history. To insure accuracy
in description, the term rock fragments shall be used to indicate angular granular materials resulting from
the breakup of rock. The sharp edges typically observed indicate little or no transport from their source
area, and therefore the term provides additional information in reconstructing the depositional environment
of the soils encountered. When the term "rock fragments” is used it shall be followed by a size designation
such as "(1/4 inch®-1/2 inch®)" or "coarse-sand size" either immediately after the entry or in the remarks
column. The USCS classification would not be affected by this variation in terms.

42 Color

Soil colors shall be described utilizing a single color descriptor preceded, when necessary, by a modifier to
denote variations in shade or color mixtures. A soil could therefore be referred to as "gray" or "light gray"
or "blue-gray." Since color can be utilized in correlating units between sampling locations, it is important
for color descriptions to be consistent from one baoring to another.

Colors must be described while the sample is still moist. Soil samples shall be broken or split vertically to
describe colors. Samplers tend to smear the sample surface creating color variations between the sample

interior and exterior.

The term "mottled" shall be used to indicate soils irregularly marked with spots of different colors. Mottling
in soils usually indicates poor aeration and lack of good drainage.

4.3 Relative Density and Consistency

To classify the relative density and/or consistency of a scil, the geologist is to first identify the soil type.
Granular soils contain predominantly sands and gravels. They are noncohesive (particles do not adhere
well when compressed). Finer-grained soiis (silts and clays) are cohesive (particles will adhere together

when compressed).

Granular soils are given the USCS classifications GW, GP, GM, 8W, SP, SM, GC, or SC (see Figure 1).
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The consistency of cohesive soils is determined by performing field tests and identifying the consistency

as shown in the following table.

CONSISTENCY FOR COHESIVE SOILS

Consistency Standard Unconfined Field dentification
Penetration Compressive
Resistance Strength
(Blows per Foot) | (Tons/Sq. Foot by
pocket penetration)
Very soft Oto2 Less than 0.25 Easily penetrated several inches by fist
Soft 2t04 0.25100.50 Easily penetrated several inches by
thumb
Medium stiff 4t08 0.50t0 1.0 Can be penetrated several inches by
thumb with moderate effort
Siff 8to 15 1.0t0 2.0 Readily indented by thumb but
penetrated only with great effort
Very stiff 1510 30 2010 4.0 Readily indented by thumbnail
Hard Over 30 More than 4.0 Indented with difficulty by thumbnail

Cohesive soils are given the USCS classifications ML, MH, CL, CH, OL, or OH (see Figure 1).

The consistency of cohesive soils is determined by hand by determining the resistance to penetration by

the thumb. The thumb determination methods are conducted on a selected sample of the soil, preferably

the lowest 0.5 foot of the sample. The sample shall be broken in half and the thumb pushed into the end

of the sample to determine the consistency. Do not determine consistency by attempting to penetrate a

rock fragment. If the sample is decomposed rock, it is classified as a soft decomposed rock rather than a

hard soil. One of the other methods shall be used in conjunction with it. The designations used to describe

the consistency of cohesive soils are shown in the above-listed table.

4.4 Weight Percentages

In nature, soils are comprised of particles of varying size and shape, and are combinations of the various

grain types. The following terms are useful in the description of soil:
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Terms of Identifying Proportion of the Component Defining Range of
Percentages by Weight
Trace 0 - 10 percent
Some 11 - 30 percent

Adjective form of the soil type (e.g., "sandy")

31 - 50 percent

Examples:

« Silty fine sand: 50 to 69 percent fine sand, 31 to 50 percent silt.

+ Medium to coarse sand, some silt: 70 to 80 percent medium to coarse sand, 11 to 30 percent silt.

¢ Fine sandy silt, trace clay: 50 to 68 percent silt, 31 to 49 percent fine sand, 1 to 10 percent clay.

+ (Ciayey silt, some coarse sand: 70 to 89 percent clayey silt, 11 to 30 percent coarse sand.

4.5 Moisture

Moisture content is estimated in the field according to four categories: dry, moist, wet, and saturated. In

dry soil, there appears to be little or no water. Saturated samples obviously have all the water they can

hold. Moist and wet classifications are somewhat subjective and often are determined by the individual's

judgment. A suggested parameter for this would be calling a soil wet if rolling it in the hand or on a porous

surface liberates water, i.e., difties or muddies the surface. Whatever method is adopted for describing

moisture, it is important that the method used by an individual remains consistent throughout an entire field

activity.

4.6 Summary of Soil Classification

In summary, soils shall be classified in a similar manner by each geologist/engineer at a project site. The

hierarchy of classification is as follows:

e Density and/or consistency
s Color

+ Plasticity (Optional)

e Soil types

¢ Moisture content

e Other distinguishing features
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4.7 Classification of Soil Grain Size for Chemical Analysis

To determine the gross grain size classification {e.g., ciay, silt, and sand) from the USCS classification
described above, the following table shall be used.

Gross Soil Grain USCS Abbreviation Description
Size Classification
Clay CL inorganic clays of low to medium plasticity, gravelly
clays, sandy clays, silty clays, lean clays,
CH inarganic clays of high plasticity, fat clays
OH organic clays of medium to high plasticity, organic silts
Sitt ML inorganic silts and very fine sands, rock four, silty or
clayey fine sands with slight plasticity
OL organic silts and organic silty clays of low plasticity
MH inorganic silts, micaceous or diatomaceous fine sand or
silty soils
Sand SW well graded sands, gravelly sands, little or no fines
SP poorly graded sands, gravelly sands, little or no fines
SM silty sands, sand-silt mixtures
SC clayey sands, sand-clay mixtures
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STANDARD OPERATING PROCEDURE
NUMBER CTO 56-4

SAMPLE CUSTODY AND DOCUMENTATION OF FIELD ACTIVITIES

1.0 PURPOSE

NSWC Crana

SOP CTO 56-4
Revisicn 0

Date: Fabruary 2000
Page 2 of &

The purpose of this Standard Operating Procedure (SOP) is to establish the procedures for sample

custody and documentation of fisld sampling and field analyses activities for the Phase 3 Sail RFI for
SWMUs 6&7, NSWC Crane. Examples of field forms to be used in this project are provided in Appendix

B, attached to this SOP.

2.0 FIELD FORMS LIST

The following log books, forms, labels, and tags are required. Examples of these forms can be found at

the back of this SOP.

Writing Utensil

Site Log Book

Field Log Book

Sample Label and Tag
Chain-of-Custody

Custody Seal

Shipping Label

Equipment Calibration Log Sheet
Boring Log

Soil Sample Log Sheet

Ground Water Sample Log Sheet
Monitoring Well Inspection Sheet
Ground Water Level Measurement Sheet
Monitoring Well Development Record
Low-flow Purge Data Sheet

Field Task Madification Request Form
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3.0 PROCEDURES

This section describes custody and documentation procedures. All entries made into the log books,
custody documents, logs, and log sheets described in this SOP must be made in indelible ink (black is
preferred). No erasures are permitted. If an incorrect entry is made, the entry shall be crossed out with a

single strike mark, initialed, and dated.
3.1 Site Log Book

The Site Log 'Book is a hardbound, paginated, controlled-distribution record book in which all major onsite
activities are documented. At a minimum, the following activities/events shall be recorded (daily) in the
Site Log Book:

s Allfield personne! present

« Arrival/departure of site visitors

e Arrival/departure of equipment

o Start or completion of sampling activities
s Daily onsite activities performed each day
« Sample pickup information

¢ Health and Safety issues

»  Weather conditions

The Site Log Book is initiated at the start of the first onsite activity (e.g., site visit or initial
reconnaissance survey). Entries are to be made for every day that onsite activities take place.

The following information must be recorded on the cover of each Site Log Book:

s Project name

e Project number
* Book number

s Start date

« Enddate

Information recorded daily in the Site Log Book need not be duplicated in other field notebooks, but
must summarize the contents of these other notebooks and refer to specific page locations in these
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notebooks for detailed information (where applicable). At the completion of each day's entries, the Site
Log Book must be signed and dated by the Field Operations Leader (FOL).

Upon completion of the fieldwork or when completely filled, the Site Log Book is stored in the NSWC
Crane records repository.

3.2 Field Log Books

The Field Log Book is a separate dedicated notebook used by fieid personnel, as needed, to document
the activities in the field, This notebook is hardbound and paginated.

Upon completion of the fieldwork or when completely filled, Field Log Books are stored in the NSWC
Crane records repository.

3.3 Sample Label and Tag

Adhesive sample container labels must be completed and applied to every sample container. Each
adhesive label is numbered. A second, identical (including number) adhesive sample label will be
completed and affixed onto a tag that will be attached to the neck of the sample container by a wire or
string. Once the laboratory receives the sample, the tag will be removed from the sample container and
returned to the Task Order Manager. Sample tags will be stored in the NSWC Crane records

repository.

3.4 Chain-of-Custody Form

The Chain-of-Custody (COC) is a multipart form that is initiated as samples are acquired and
accompanies a sample (or group of samples) as they are transferred from person to person. Each COC
is numbered. This form must be used for any samples collected for laboratory chemical analysis. The
original {top) signed copy of the COC form shall be placed inside a large Ziploc-type bag and taped
inside the lid of the shipping cooler. If multiple coclers are sent, a separate COC must be included with
each cooler and reflect the sample containers in that particular cooler. Once the samples are received
at the laboratory, the sample custodian checks the contents of the cooler against the enclosed COC.
Any problems are noted on the enclosed COC form (discrepancies between the sample labels, tags,
COC form, etc.) and will be resolved through communication between the laboratory point-of-contact
and the Task Order Manager. The COC form is signed and retained by the lahoratory and becomes
part of the sample's corresponding analytical data package.
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The number of each COC associated with a monitoring point is recorded in the Site Log Book. Each
COC is placed into a binder and stored in the NSWC Crane records repository.

3.5 Custody Seal

The Custody Seal is an adhesive-backed label with a number on each seal. It is part of a chain-of-
custody process and is used to prevent tampering with samples after they have been collected in the
field and sealed in coolers for transit to the laboratory. The Custody Seals are signed and dated by the
samplers and affixed across the opening edges of each cooler (four seals per medium to larger coolers,
two seals per small cooler) containing environmental samples. The laboratory sample custodian will
examine the Custody Seal for evidence of tampering and will notify the Task Order Manager if evidence
of tampering is observed. The number of each custody seal is recorded on the COC.

3.6  Shipping Label

A shipping label is filled out and attached to goods or samples leaving the site. Most items are shipped
via overnight (express) delivery.

3.7 Equipment Calibration Log

The Equipment Calibration Log is used to document calibration of measuring equipment (e.g. multi-
parameter water quality meter) used in the field. All Equipment Calibration Logs are numbered. The
Equipment Calibration Log documents that the manufacturer's instructions were followed for calibration
of the equipment, including frequency and type of standard or calibration device. An Equipment
Calibration Log must be maintained for each electronic measuring device requiring calibration. Entries
must be made for each day the equipment is used.

The number of each Equipment Calibration Log associated with a monitoring point is recorded in the
Site Log Book. Each calibration log is placed into a binder and stored in the NSWC Crane records
repository. '

3.8 Boring Log Sheet

The Boring Log Sheet is used to record the lithology encountered during advancement of the boring.

This sheet is used in conjunction with the borehole advancement procedures outlined SOP CTO 58-1
and the lithologic documentation process outlined in SOP CTO 56-3.
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3.9 Soil Sample Log Sheet

The Soil Sample Log Sheet is used to document the samples taken from each boring. This sheet is
used in conjunction with SOP CTO 56-1 and SOP CTO 56-3.

3.10 Ground Water Sample Log Sheet

The Ground Water Sample Log Sheet is used to document the water samples collected from each well.
This sheet is used in conjunction with SOP CTO 56-8.

3.11 Monitoring Well Inspection Sheet

The Monitoring Well Inspection Sheet is used to document the condition of an exisfing ground water

monitoring well.
- 3.12 Ground Water Level Measurement Sheet

The Ground Water Level Measurement Sheet is used to document the depth to the surface of the

ground water within a monitoring well. -

3.13 Monitoring Well Development Record

This form is used to record the activities conducted during well development.

5.14 Low-flow Purge Data Sheet

This form is used during the performance of well purging using low-flow techniques.

3.15 Field Task Mcdification Request Form

This form is used to record any changes from the approved planning documents. Such changes are

conducted only after appropriate approval of the TOM and usually in conjunction with prior approval of
either the Base, Southdiv or the regulatory agencies.
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Exampie Sample Label

E %:%;f l-x;‘ NSWC CRANE
{412)321-70%0
Sampie No: Tag #
|Date: Time: |Preserve:
Analysis: IMatnx
Sampied By: Laboratory:
Grain Size: Clay Sitt Sand

Example Sample Tag

{#12)921-70%0

Ters Tech NUS,
661 Andersen Drive
Pilzburgh, 15220

Inc.

Project:
Location. NSWC CRANE

Tag#:

Preserve:

Matrix:

Laboratory:

Sand
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@ TETRA TECH NUS, INC.

| NUMBER

CHAIN OF CUSTODY I PAGE ___OF ___
PROJECT NO: SITE NAME: PROJECT MANAGER AND PHONE NUMBER LABORATORY NAME AND CONTACT:
SAMPLERS (SIGNATURE) FIELD OPERATIONS LEADER AND PHONE NUMBER ADDRESS
CARRIER/WAYBILL NUMBER CITY, STATE
CONTAINER TYPE /
PLASTIC (P) or GLASS (G) /
STANDARD TAT [] PRESERVATIVE
RUSH TAT [] USED
O 24tw. (3 48be. [0 72he. {1 7day [J 14day
[
[4 {*
W
z @
o«
z &
x |82|9 ‘R«o
W x TRE
LS | rme s |25 | COMMENTS
o> SAMPLE ID § ov | =
1. RELINQUISHED BY DATE TIME 1. RECEIVED BY DATE TiME
2 RELINQUISHED BY DATE TIME 2. RECEIVED BY DATE TIME
3. RELINQUISHED BY DATE TIME 3. RECEIVED BY DATE FIVE

COMMENT

VL LA I Py AADVY

DINK (Fit E rODYYy 3/89
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EXAMPLE OF CUSTODY SEALS

ewmuutis | CUSTODY SEAL

oieq Date g g
TVasS AGOLSND Signature 7
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EXAMPLE SHIPPING LABEL
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EQUIPMENT CALIBRATION LOG SHEET



In Tetra Tech NUS, inc.

EQUIPMENT CALIBRATION LOG

PROJECT NAME ; INSTRUMENT NAME /MODEL:
SITE NAME: MANUFACTURER:
PROJECT No.: SERIAL NUMBER:
Date Instrument Pearson Instrument Seﬂings Instrument Recdings Cadlibration Remarks
of 1.D. Performing | el iPosto 1 Pre- ol Post- - Standard and
Cdiibration] Number Cdlibration  jcabration | cdlibration | calibration] calibration| (Lot No.) Comments




BORING LOG



TE

Tetra Tech NUS, Inc. BORING LOG Page __ of ___
PROJECT NAME: BORING No.:
PROJECT NUMBER: DATE:
DRILLING COMPANY: GEOLOGIST:
DRILLING RIG: DRILLER:
’ MATERIAL DESCRIPTION PIDVFID Reading (ppm)]
piel Dapth | Blows/ | Semple | Lithclogy ’ [H] A
Na. ) 6" or JAscovery] Change s
and or AQD / (DeptnvFL.) | Soit Dansltyl c . sl 54
T:':q :e. e sl.:n“::h Screwned or Calor Material Classification ] Remarks % % % ‘:
intervel Reck * -1 5 5 1 %
Hardness - LI -1
* When rock coring, enter rock brokeness.
** Incfutie monilor reading in & foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area

Remarks:

Background (ppm):

Converted to Well:

Yes

No

Well 1.D. #:
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TE

Tetra Tech NUS, Inc.

SOIL SAMPLE LOG SHEET

Page___ of___

Project Site Name: Sample ID No.:
Project No.: Sample Location:;
Sampled By:
[J Surface Scil C.0.C. Na.:
0 Subsurface Seoil
0 Sediment Type of Sample:
0 Other: 0 Low Concentration
0 QA Sample Type: 0 High Concentration
IGRAB SAMPLE DATA:
Date: Depth Interval Color Description (Sand, Slit, Clay, Moisture, etc.)
Time:
Mathod:
Monlior Reading (ppm):
COMPOSITE SAMPLE DATA: N
ale: Time ”: Depth interval Gailar Description {Sand, Siit, Clay, Maisture, etc.)
Mathod:
Monitor Readings ] ]
({Range in ppm):
}smn.z COLLECTION INFORMATION:
f Analyuis Container Requiraments Coliected Qther ]
{ ]
]
1 1
[ I .
Fm&ﬁ‘umus T NOTES: I'm
n{m—ﬂmh Applicable: [ Bignatures):
MSMSD Dupticats 1D No.:
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Tetra Tech NUS, Inc.

GROUNDWATER SAMPLE LOG SHEET

Page of _ _

Project Site Name:
Project No

] Domestic Well Data
[] Monitoring Well Data
[] Other Well Type:

[} QA Sample Type:

Sample ID No.:

Sample Location:

Sampled By:

C.OC. No.:

Type of Sample:
0 Low Cancentration
(] High Concentration

SAMPLING DATA:

Date:

Time:

Color
Visual

.

pH s.C.
tandard mS/cm

Temgp.

Turbidity TBD

NTU

T8D

lMethod:

|

|

PURGE DATA:

Date:

Volume

pH s.C.

Temp. (C)

Turbidity TBD

TBD

Method:

Monitor Reading (ppm):

Well Casing Diameter & Maternial

IType:

Total Well Depth (TD):

Static Waler Level {WL):

§One Casing Volume(galil):

Start Purge (hrs):

End Purge {hrs):

[Total Purge Time {min):

Total Vol. Purged {gal/L):

————————
SAMPLE COLLECTION INFORMATION:

Analysis

Preservative

Container Requiremenis

Collected

OBSERVATIONS / NOTES:

[Circie if Applicable;

Signature(s):

MS/MSD

Duplicate 1D No..

7 70 Be Delermingd




MONITORING WELL INSPECTION SHEET



NSWC Crane
Monitoring Well Inspection Sheet

Date: Job #:
_Time: Personnel:
Area:
Field Measurements
Well ID PID Reading | nguih to Water * | Total Depth = |Flush Mt/ Stick-up

PPM

~Wen Lonsiruction Detals {Taken from construction logs)

Total Depth * Ground Elev. | Top/Btm Screen *

Check List:

Riser Pipe Material:

Riser Notched for Surveyors:

Well ID Tag In-place:

Well security:

Photo taken:

Condition of Well:

Protective Case:

Riser

Well Pad:

Other:

Presence/Evidence of:

Standing Water Around Well:

Existing Sampling Equipment:

Sediment buitd-up in Well Bim:

Comments;

* = Measurernents are from the top of the inner case to the nearest 0.01




GROUND WATER LEVEL MEASUREMENT SHEET



"T& | rews e GROUNDWATER LEVEL MEASUREMENT SHEET

Project Name: Project No.:

Location: Personnel:

Weather Conditions: Measuring Device:

Tidally Influenced: Yes ___ No___ Remaris:

- Bievationof | Total . |- Water Level .
 Reference Point | Well Depth: [Indicator Readin
- deetyr | deetyr | ety

wetbor Lo 7 b0
Piexometer | Date | Time:

: Tunmnoffjgmdw.w .
ftee Producd Elevation’ | Comments.
Hootst 1} (feet)r |

* All maaasaments to the nearest 0.0) foot



MONITORING WELL DEVELOPMENT RECORD



T retatecnnus nc.  MONITORING WELL DEVELOPMENT RECORD Page __ of
Well: Depth to Bottom (ft.): Responsible Personnel,
Site: Static Water Level Before (ft.): Driing Co.:
Date Installed: Static Water Level After (ff.): Project Name:
Date Developed: Screen Length (f.); Project Number:
Dev. Method: Specific Capacity:
Pump Type: Casing 1D (In.):
Time | Estimoted |Cumulative] Water Level {Temperature| pH Specific Turbidity
Sediment Water Readings (Degrees C) Conductance] (NTU) Rermarks
Thickness | Volume [(F. below TOC) (Units ) {odor. cotor, etc.)

(Ft.) (Gal)




LOW-FLOW PURGE DATA SHEET



T | retratecnnus, inc. LOW FLOW PURGE DATA SHEET

PROJECT SITE NAME: WELL ID.:
PROJECT NUMBER: DATE:
A . . .| saini
Tme | watenievel ) Mow | Pn | e ) Ml oo pore ] e | Comments

V3| (Cumuigtive Voi. & Color)

SIGNATURE(S): PAGE__OF




FIELD TASK MODIFICATION REQUEST FORM



TETRA TECH NUS
FIELD TASK MODIFICATION REQUEST FORM

Project/Installation Name CTO & Project Number

Modification To (e.g. Work Plan) Site/Sample Location

Activity Description:

Task Mod. Number

Date

Reason for Change:

Recommended Dispositiorn:

Field Qperations Leader (Signature)

Approved Disposition:

Date

Pioject/Task Order Manager (Signature)

Distribution:

Program/Project File — Other:

Project/Task Order Manager ~

Date

Field Operations Leader —




ATTACHMENT 1

EQUIPMENT MANUALS

BLADDER PUMP CONTROLLER
BLADDER PUMP & FREEZE PROTECTION
WATER QUALITY METER

WATER LEVEL METER
PHOTOIONIZATION DETECTOR -



BLADDER PUMP CONTROLLER



ELECTRONIC

PROGRAMMABLE
CONTROLLER
MODEL 400

VWQED Environmental Systems; Inc.

The GroundWater Specialists

P.O. Box 3726. Ann Arbor, Michigan 48106
,' 313-995-2547 800-624-2026 Fax: 313-995-1170

E-Mail: info@qedenv.com Website: http://www.micropurge.com
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MICROPURGE" : - TABLE OF CONTENTS

PRODUCT DESCRIPTION PAGE NO.

Description of proﬁuct and features _ 1

HARDWARE DESCRIPTION AND SETUP

identification and inventory of parts and components 2
Battery testing 3

BASIC OPERATING INSTRUCTIONS

Air source requirements 4
System hookup S
6

Well sampling and purging -7
OPERATING GUIDELINES
Dischargelrefill timers 8
Pump drive air throttle and pump drive pressure gauge 8
Battery characteristics 8
MAINTENANCE
General care and storage 9
Cold weather storage 9
LCD display ]
Battery removal and replacement 9
REVIEW BASIC OPERATION
Quick reference to basic functions | 10
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MICROPURGE® ' PRODUCT DESCRIPTICS

The Well Wizard Series 400 Programmable Controller provides the oscillating air supply

and exhaust cycle control, also referred to as discharge and refill modes, to operate
pneumatic bladder and air displacement style pumps typically used in ground water
‘monitoring and remediation. The Series 400 not only performs all of the same functions

as other controilers on the market, but is capable of accurate and repeatable time settings

10 1/10th of a second for precise pump optimization. It has a unique manual sample mode
that allows the user to pause the controller in the refill mode while preparing to take a
sample then shift to discharge mode to start the pump and teke the sample. Furthermore

the Series 400 Programmable Controlier has the ability to record, store and retrieve discharge
and refill times for up to ten (10) different sites and each site can support up to fifty (50) wells.
The onboard computer will allow the user to enter an alphanumeric name for each site and
well. If the user chooses not to enter alpbanumeric names the computer will automatically
select default names for each site and well. The user may elect to use the controller in its
most basic mode, like other controliers on the market or may use the advanced features.

Finally the unique design of the Series 400 circuit board allows for software upgrade as new
reicases become available.

The Series 400 utilizes a new style Pump Drive Air Throttle that allows
the user to directly select the air supply pressure to the pump with 2
single tumn of the adjustment knob. Graduations are listed in cither
PSIG or in Feet Of Water Pressure. With this device there is no more
need to adjust, cycle and then observe the resultant pressure setung.

PUMP DRIVE,
AJR THROTTLE

Finally, the Series 400 includes some of the most relisbie pneumatic valves in the industry
with a field proven history of success. All of these valves have been used in other Q.E.D.
products and were selected for use in the Series 400 Controller because they have the
ability to operate in a rugged environment with demonstrated performance.




VICROPURGE'’ HARDWARE DESCRIPTION AND SETUP '

UNPACKING

Every effort is made to insure ﬂm‘your new Series 400 controller is delivered in a manner that enables an easy start up
2s well as reliable operation. Please check to ensure that your box includes the 5 following items:

*OPTIONAL
4- Red Pump Hose With integral Exhaust Valve

*included only when conventional 3-5 well
= volume purging is required or when using
gas displacement pumps.

1- Controller Air Supply Hose

® 1- Instruction Manual

&

'%—l,:-_l - I-:--s—n;
ELECTRONIC

PROGRAMMABLE

CONTROLLER
MOOEL 480

B S -t Enge N
(o r ——
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)]
@ 1- Exhaust Silencer

if you are missing any of these pieces please contact QED Groundwater Specialists immediately
for replacement.

YCE Environmental Systems, Inc.

The GroundWater Specialists
P.0. Box 3726. Ann Arbor, Michigan 48108
313-505-2547 800-824-2026 Fax 313-095-1170

E-Mall: info@qedenv.com  Wabsite: hitp://Awww.micropurge.com



ICROPURGE® HARDWARE DESCRIPTION AND SETUP

The Series 400 Contoller is shipped with a fresh set of eight (8)-AA batteries ajready
installed. It is best to check battery life after unpacking your unit prior to using for a
sampling session.

BATTERY TEST

Press and momentarily bold the red “POWER? button on the upper left band side of the
keypad. This will power up the circuit board. Next press the gray “TEST BATTERY”
button on the lower left side of the keypad. This will displsy an estimate of the percent of
battery life remaining, This estimate will vary with the type, age and brand of batteries. It
is best to carry & spare set. It is not unusual for new batteries to fall rapidly to 70-75% and
then begin a more gradual decay. Alkaline batteries are recommended. Battery life is -
estimated at 50,000 continuous cycles. This will vary with the type and age of the banteries.
Push the red “POWER? button again to turn the unit off to conserve battery life.

@

DISPLA

SUALNI NONE FTTX]: DISCHARGE
- USRS R NONE AlR *006.0 i=giEN I
@ | iy | BATTERY: 80%

POWER

TEAER CONTRALS

> E=AWGN

TEST . \DISEHARGE " REFILL
' N 4
BATTERY “\ \_

CONTROLLER KEYPAD

BOTE: Should your batteries need replacing see insructions on page # ﬂ




BASIC OPERATING INSTRUCTIC

NICROPURGE"

When connected to an appropriate compressed gas source, the Series 400 Controller
alternately pressurizes then vents the air supply line to the pump. The unit is powered
by eight (8) double “A” ("AA") size batteries. The duration of the pressurization and
venting cycles can be adjusted to maximize the pumping rate to purge a well or reduce
to a minima] pumping rate to facilitate sampling.

It is recommended that the compressed gas source be of high quality, such as breathing
quelity air or air compressed with an oil-less compressor. It is also important to note that
precautions should be taken to minimize the chance of freezing in cold climates when
water condensate is present in the air source. This will minimize the chance of component
failure due to expansion of ice.

WARNING: PRESSURE APPLIED TO THE CONTROLLER MUST NOT EXCEED

120 PSIG. HIGHER PRESSURES MAY CREATE HAZARDOUS CONDITIONS AND
WILL VOID SYSTEM WARRANTIES. SPECIAL CARE MUST BE TAKEN WHEN
COMPRESSED AIR BOTTLES ARE USED AS AN AIR SOURCE. CHECK WITH

THE MANUFACTURER OR SUPPLIER OF THE COMPRESSED AIR BOTTLES TO
INSURE THAT A REGULATOR 15 INSTALLED ON THE BOTTLE TO REDUCE ITS
PRESSURE TO 120 PSIG OR LESS PRIOR TO ATTACHING IT TO THE CONTROLLER,




MICROPURGE’® BASIC OPERATING INSTRUCTION

SYSTEM HOOKUP

*OPTIONAL
integral Exhaust Valve

*inciuded only when conventional
3.5 well volume purging is required
or when using gas displacement
pumps.

Controller Air Hose

NOTE: EXHAUST SILENCER SIMPLY
THREADS INTO THE EXHAUST PORT

OF THE CONTROLLER.

v

AIR SOURCE IN FROM
DRIVER COMPRESSOR
OR GAS BOTTLE

@ O T
For Bottle Gas Use

This Hoss Terminates
With A 1/4° MPT.

1. Attach the compressed gas source hose to the long quick connect nipple labeled “AIR IN” on
the face of the controller, located in the lower right hand comer of the controller panel, using the
female portion of the coupling supplied. The other end of this hose has a male % inch pipe thread
fitting which should be installed in the air cylinder regulator or oil-less compressor.

2. Attach the controller air hose. The controller air hose has an cxbaust valve connected in line.
Ontheexhaustvalve,ashmtlengthofhoseisconnectedtothe“OUT’poﬂ,mdalongerlcngthof
hose is connected to the “IN™ port. Atach the fitting on the short length of hose to the short brass
quick connect nipple on the well cap (or hose ree!). Attach the fitting on the longer length of hose w0
the short brass quick connect nipple labeled “AIR OUT™ located on the upper left band side of the
control panel.




VICROPURGE' BASIC OPERATING INSTRUCTIO

WELL SAMPLING AND PURGING

1. To begin operation, turn on the controller by pressing the red
TEST “POWER? button on the upper left hand side of the keypad. A
Syagsa-ud | bsttery check may be performed at any time by pressing the gray
“TEST BATTERY™ button. This will display an estimate of percentage
of battery life remaining. 1f “Bat” appears on the display 1o the left of
the discharge time, the battery pack is low. “Air” will appear on the display if no air is artached to the
controller. Turn on the supply of air connected to the controller. “Afr” on the display should disappear.

2. Up to this point controller preparation is similar to other Q.E.D. products such &s the Model 3013

and 350 controllers. The operation may procesd using the basic controlier features outlined here.
Advanced controller features will be discussed later in this manual.

PUMP \ 3. To start the controller press the green “PUMP START/STOP” button.
The controller will start in the refill mode. The unit is programmed with

START/ +| start up discharge and refill times set at 6.0 seconds. The operator may

STOP select a different set of start up values by first setting the discharge and

refill times at the desired setting and then pressing the red “SAVE INFO”
button while the controller display shows “NONE” to the right of “SITE ID” and “WELL ID”. At this
point the controller should be oscillating between the refill and discharge modes at the displayed start

up values. The symbol "*" on the displey indicates that the unit is paused on the side of the imer cycle

by which it appears. The symbol ">" on the display indicates that the unit is oscillating and currently in

the timer cycle by which it appears.

L 4. If the controller has not begun cycling after pressing the preen “PUMP
START/ MANUAL/| START/STOP” button within the displayed times, briefly press the yellow

RS i “MANUAL SAMPLE" button located on the left hand side of the keypad.
This procedure will move the solenoid valve into a known state.

TIVER CONTROLS

5. At this point the operator may change the time settings by pressing
the blue “+" or “-* triangles surrounding the discharge or refill imer
controls. Each time one of the timer adjustment buttons is pressed the

time setting increases or decreases by 0.1 seconds. If the button is
TEEE?E REHLL pressed and held, the time setting will advance first by 0.1 seconds

y increments, then accelerate to 1.0 second increments, and finally 5.0
4 second increments. If the key is released and pressed again the
acceleration cycle will repeat.




MICROPURGE’ BASIC OPERATING INSTRUCTIO

6. For typical well depths of 50-75 feet and submergence of 20-30 feet the following three step
procedure may be used to determine optimum discharge and refill timer settings to maximize
pumping efficiency:

A, Adjust the refill and discharge cycles to 10-15 seconds each. Measure the water
volume discharged in a single discharge cycle. :

B. Shorten the discharge cycle period until the end of the discharge cycle just
coincides with the end of the water flow from the sample pump outlet.

C. Shorten the refill cycle period until the water volume per discharge cycle decreases
10 -25% from the original maximum volume measured in step A, then lengthen the
refill cycle time just enough to obtain the maximum pump volume once again.

7. The operator may use the yellow “MANUAL SAMPLE” button to assist in sample
collection. To reduce flow rate during sample collection decrease the pump supply
pressure by turning the knob labeled “PUMP DRIVE AIR THROTTLE?” in a counter-
clockwise direction. This device is located in the lower left hand comer of the
controlier. The “PUMP AIR DRIVE THROTTLE™ has graduations in PSIG and Feet
Of Water Pressure. If the pump depth is known set the “PUMP AIR DRIVE THROTTLE” ata
slightly higher equivalent pressure. When “PUMP AIR DRIVE THROTTLE?" is decreased the
operator may press the yellow “MANUAL SAMPLE” button to shift the controller to the

refill mode and pause. The yellow "MANUAL SAMPLE” can then be pressed again to shift the
controller to the discharge mode and pause. The pump will flow until the volume contained in the
pump's bladder is depleted. This may vary between 150 to 450 ml depending on the model of the
pump that is used.

=

PUMP DRIVE
— AIR THROTTLE




: VICROPURGE® OPERATING GUIDELINEX

TIVLR CORIROLS

A A 1. Deeper wells reqmre both the refill and discharge cycles
to be lengthened by pressing the “+” arrows on the blue
triangle buttons on the timer controls.

DISCHARGE REFLLL
-

2. During the discharge cycle the compressed gas source is applied to the sample pump to
discharge water. During the refill cycle the pump is vented to atmosphere at the controller
which allows the pump to refill.

3. When the water m: flow rate is decreased with the “PUMP DRIVE AIR THROTTLE”
to facilitate sampling, it is often necessary to increase the discharge cycle time to deliver &
full pump volume.

4. The volume of water pumped per cycle should be approximately 150-450 ml depending on
the mode! of pump used. If the volume is significantly below the anticipated Jevel, recheck
cycle lengths according to the three step procedure outlined in step #6 on page #7.

PUMP DRIVE THROTTLE GUIDELINES

1. Turning the throttle control knob clockwise increases pressure applied to the pump and
increases the pump’s flow rate,

2. Turning the throttle control knob counterclockwise decreases pressure supphed to the
pump and decreases the pump’s flow rate.

3. The “PUMP DRIVE PRESSURE” ‘gauge on the controller shows the pressure bemg applied

to the sample pump. During the refill cycle the gauge will fall to zero as the pressure is vented
out through the controller

PUMP DRIVE
AIR THROTTLE PUMP DRIVE PRESSURE

BATTERY CHARACTERISTICS

The Model 400 Series Programmable Controller is powered by eight {(8) double “A™ ("AA™)
size batteries. Battery life will largely depend on controller duty and the temperature the
controller is used in. Batteries will last longer at room temperature than they will at lower
temperatures and intermittent controller usage will result in longer battery life than
continuous usage. 50,000 cycles from a set of betteries is typical. This would correspond
to approximately seven (7) days of continuous 24 hour/dsy use with 6 second refill and

* discharge cycles. Since controller duty is normally rot continuous, a longer battery life
should be expected.



VICROPURGE" ~ MAINTENANCE @l |

GENERAL CARE AND STORAGE

The recommended operating temperature range for the controller is 320 F to 100°F.

1t is recommended that the unit be protected from direct rain. When storing the unit the
temperature should be kept between 40-100 degrees Fahrenheit. A dry storage area is
preferabie. If the controller is to be stored for an extended period, the batteries should be
removed {as described below). .

COLD WEATHER STORAGE

Use of the controller in subfreezing temperatures is possible but some complications may
arise. If the controller is allowed to sit in 2 subfreezing environment without cycling,
condensed water generated by the air compressor may cause the valves arid othier
companents to freeze. The controlier will need to be warmed to above freezing before it
wiil begin cycling. )

LCD DISPLAY

The display is protected by a scratch resistant polycarbonate lens. The lens should be
protected from sharp objects or abrasives that could scratch it. Care should be taken
when cleaning it.

BATTERY REMOVAL/REPLACEMENT

Remove the four (4) thumb screws which hold the battery case panel located on the upper
left hand side of the controller. Lift off the black battery cover and lift out the battery pack.
Disconnect the battery snap. Remove the old batteries from the battery holder and replace
with new ones. The orientation of the batteries is shown on the inside of the battery holder.

BATTERY COVER




VICROPURGE'’ ‘ REVIEW BASIC OPERATION

The operator should become familiar with the basic operation of the controller before using
the advanced features, The basic operation emulates features of other QED controllers. The
basic features include the following:

POWER (RED)

. Turns the controller on and off. The unit is on when text is shown on the display.
POWER

PUMP START/STOP (GREEN)

ST | Press this button to start the pump oscillation cycle. Pressing the button again stops

S \arl| the controller from cycling. If the unit is stopped an “*” will be displayed to the left of
P3| the refill time shown op the display. When the unit is cycling, an arrow ">" is displayed
to the left of the timer setting on the display. The location of the arrow *>" indicates the
part of the oscillation between the refill and discharge modes. If the button is pressed again the

pattern will repeat.

MANUAL SAMPLE (YELLOW)

Pressing this button causes the unit will pause in the refill mode. A second press of the
button shifts the controlier to the discharge mode. If the button is pressed again the

pattern will repeat.

TEST BATTERY (GRAY)

This will display an estimate of the percent of battery life remaining. This estimate will

i3 | vary with the type, age and brand of batteries. It is best to carry a spare set. It is not
RyEad | unusual for new batteries to fall rapidly to 70-75% and then begin a more gradual decay.
Alkaline batteries are recommended, Life of batteries is estimated at 50,000 continuous
cycles. This will vary with the type, age and brand of batteries. Push the red “POWER? button
again to turn the unit off to conserve battery life.

SAVE INFO. (RED)

The operator may select a different set of start up values by first setting the discharge and
LAY | refill times at the desired setting and then pressing the red “SAVE INFO” button while the
MsMl| contoller display shows “NONE” to the right of the “SITE ID” and to the right of the

_“WELL ID". The term “NONE™ on the displsy simply indicates the default startup mode.

TIMER CONTROLS (BLUE TRIANGLES)

The timer controls consist of four triangular shaped keys. Discharge timer controls
are on the left and refill timer controis are on the right. The keys are labeled with
¢ither a “+” or a ®-". The “+” increases the fime satting and the “-” decreases the time
setting. The timer seftings may be adjusted at any time during controller use.




MICROPURGE

ADVANCED OPERATIO

Advanced operation allows the operator to store the controller discharge and refill timer
settings for up to ten (10) sites each with fifty (50) wells. The operator may select a specific
name for each site and well or accept the default name provided by the software, The site
and well names may be edited in the future as needed. It is suggested that the operator
become familiar with all operations in this section prior to use of actual well data. It is also
advised that a written copy of entered data be kept as & back up in case data is lost. The
following keys are used in advanced controller operation:

ALPHANUMERIC KEYPAD OVERVIEW

—

e,

CANCEL ENTER

o —————

Names with up to eight (8) alpha and or numeric characters

can be assigned to a site ID or a well ID. This is accomplished
by using the eleven (11) alphanumeric keys located on the top
pottion of the keypad. Numeric characters may be entered by
simply pressing the desired key. Alpha characters are entered by

* pressing the alphanumeric key containing the desired character

and holding it until the desired character appears, then release the

key. If the alphanumeric key is held down, the display will continue
to cycle through the available choices. When the key is released a
character is entered. If the incorrect character is entered, press the
“PREVIOUS" to back space and repeat entry of the correct character.
Use the “NEXT™ key to advance to another character location to

the right of the correction. A space may be placed in the name by
pressing the “SPACE™ key. When the ID appears correct, press
“ENTER? to accept the name.

The "PREVIOQUS” key allows the operator to scroll backwards through
the menus.

The "NEXT" key allows the operator to scroll forward through the
menus, ‘

The "CANCEL" key will stop a programming operation.

The "ENTER" key is required to accept the proposed program change.

) |




VIICROPURGE’

ADVANCED OPERATIC

ADD/EDIT SITE OR WELL (BLACK)

This function allows the 10:
ADD/EDIT operator
SITE OR Modify a site or weli name
WELL Create a new site or new well

Delete a site or a well

If the operator selects this function the first option displsyed is to modify the site. The “NEXT”
key may be pressed to advance to the next screen, modify well. If the operator contioues tor
press the “NEXT™ button the screen will advance to new site, new well, delete site and delete
well. One additional press of the “NEXT™ key returns the screen to modify site. If the operator
passes the desired screen, the “PREVIOUS”™ key may also be used to return to the previous
screen, The output on the display will appear as follows:

NONE 006.0
NONE AIR *006.0
Select Edit Command:
Mod Site (Next/Prev)

The site name may be modified
from here.

'NONE - 006.0

NONE AIR *006.0] The well name may be modified
Select Edit Command:} from here.

Mod Well (Next/Prev

NONE 006.0
NONE AIR %*006.0
Select Edit Command:
New Site (Next/Prev)

A new site may be created from
here.

NONE 006.0

NONE AIR *006.0] A new well may be created within
Select Edit Command:] a selected site from here.

New Well (Next/Prev

NONE 006.0

NONE AIR *006.0] A site and wells within it may be
Select Edit Command:] deleted from here.

Del Site (Next/Prev -

NONE . 006.0

NONE AIR *006.0
Select Edit Command:
Del Well (Next/Prev)

A well within a selected site may
be deleted from here.

12




MICROPURGE" ADVANCED OPERATIO

New Site (Next/Prev)

= > — — — —P :
ADDIEDIT NONE 006.0} NONE 006.0] | ENTER
sreor [l =P W1l — B B3 M INONE  __AIR *006.08 | voun | —»
WELL NEXT NEXT ENTER SITE ID: .

L J New Site (Next/Prev SITE1 AlphaNum DATA

This function allows the operator to create & new site. To use this function the operator must press the “ADD/EDIT
SN | SITE OR WELL?" key. Press the “NEXT” key twice until the display shows “New Site (Next/Prev)” then press

the “ENTER?” key. The display will now show “Enter Site ID”. The name for the site ID may be up to eight (8)
(W | ;inhanumeric characters. Numeric characters show “Modify the Site ID:”. The name for the sitc ID may be up to
eight (8) alphanumeric characters. Numeric characters may be entered by simply pressing the desired key. Alpha characters
are entered by pressing the alphanumeric key conteining the desired character and holding it until the desired character appears,
then release the key. If the alphanumeric key is held down, the display will continue to cycle through the available choices.
When the key is released a character is entered. If the incorrect character is entered, press the “PREVIOUS” to back space and
repeat entry of the correct character. Use the “NEXT™ key to advance to another character location to the right of the correction.
A space may be placed in the name by pressing the “SPACE™ key. When the site [ appears correct, press “ENTER" to accept
the name.

NOTE: After ten (10) sites have been selected, the display will show “No memory for Site:™. This will indicate that the
maximum number of sites hag already been entered. )

An alternative. to the alphanumeric name entry is provided in the software, This will offer the operator a default site which may
be selected by pressing the “ENTER” key when the default site appears on the display. The default site names are “SITE 1,
SITE 2, SITE 3” and 50 on.

New Well (Next/Prev)

—_— @k — — o S

-

SELECT ADD/EDIT

SITEOR ENTER ENTER SITEOR . .
WELL WELL NEXT NEXT

New Well (Next/Prav

is function &ll thy
NONE 0 This function allows the operator to create
ENTER 008 E;gg: SIS | & new well. NOTE: A SITE MUST FIRST BE
DATA SELECTED OR CREATED BEFORE THE
AT USER CAN CREATE A NEW WELL.

To use this function first press the "SELECT SITE OR WELL" key. Next select an existing site, or create 2 new site
for the well that is to be created to be astigned to. Next press the “ENTER” key twice ( the “ENTER” key must be
pressed twice in order 1o allow you into the next mode). Press the “ADD/EDIT SITE OR WELL" key then press the
“NEXT™ key three times until “New Well (Next/Prev)” shows on the display then press the “ENTER” key. The display
will now show the message “Enter Well ED:". The name for the new well ID may be up to eight (8) alphanumeric
characters. Numeric characters may be entered by simply pressing the desired key. Alpha characters are entered

pressing the alphanumeric key containing the desired character and holding it until the desired character appears, then
releasing the key. If the alphanumeric key is held down, the display will continue to cycle through the available choices.
When the key is released a character is entered. If the incorrect character is entered, press the “PREVIQUS” to back
space and repeat entry of the correct character. Usethe“NEXT'keytoadvmcetoanoﬂmrchamct:rlocaﬁontotheright
of the correction. A space may be placed in the name by pressing the “SPACE” key, When the site ID appears correct,
press “ENTER” 1o accept the name.

NOTE: After fifty (50) wells have been entered within a selected site, the display will show the message “No memory for
Wel1”. This indicates that the maximum number of wells for the selected site has been entered.

An alternative to the alphanumeric well name entry is provided in the software. This will offer the operator a default well
name which may be selected by pressing the “ENTER™ key when the desired default name shows on the dispiay. The
defauit well names are “WELL 0, WELL 1, WELL 2” and 30 on.

8 b i et bt s
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MICROPURGE® - | ADVANCED OPERATIO

SELECT SITE OR WELL (BLACK)

This function allows the operator to recall refill and discharge timer settings for a site and well previously
SRS | entered and saved. The display will prompt the operator to first select the desired site. The operator may
SHEReiy | scroll through 2 list of up 1o ten (10) sites by pressing the “PREVIOUS” or "NEXT™ key located on the

WELL alphanumeric portion of the keypad. When the desired site is displayed the operator may select it for use by
pressing the “ENTER” key.

Next the display will prompt the operatar to first select the desired well. The operator may scroll through a list of up to
fifty wells specific to the selected site by pressing the “PREVIOUS” or “NEXT™ located on the alphanumeric portion of
the keypad. When the desired well is dispiayed the operator may select it for use by pressing the “ENTER”™ key.

PUMP VAL SITE 1 ): DISCHARGE
START/ WSAONIWELL 1 AIR *006.0 R 3400

STOP

The display will show the site ID, well ID and the previously save discharge and refill time for the sclected site and well.
At this point the operator may begin controller operation by pressing the green “PUMP START/STOP” button. The
operator may change the timer settings at any time. If the new settings are to be recalled at 2 future time the operator must-
press the “SAVE INFO.” button otherwise only the original setting will be saved.

At the conclusion of the sampling event the operator may choose to shut the controlier off or select another well within the
listing for the selected site or select a different site and well.

Mod Site (Next/Prev)
—— —— — —>
SELECT - . ADDILDS
SITE OR ENTER ENTER SITE OR -
M A Modify the Site ID:
i | WELL SITE AlphaNum

—

ENTER | This function allows the operator to edit the site ID. First select a site using “SELECT SITE OR
YOUR Rl | WELL™. If the site displayed is the one to be changed press the “ENTER” key. The display will
DATA show “Modify the Site ID:”, The name for the site ID may be up to eight (8) alphanumeric
L characters. Numeric characters may be entered by simply pressing the desired key. Alpha
characters are entered by pressing the alphanumeric key containing the desired character and holding it until the desired
character appears, then release the key. If the alphanumeric key is held down, the display will continue to cycle through
the available choices. When the key is released a character is entered. If the incorrect character is entered, press the
“PREVIOUS™ key to back space and repeat entry of the correct character. Use the “NEXT™ key to advance to another
character location to the right of the correction. A space may be piaced in the name by pressing the “SPACE” key. When
the site ID appears correct, press “ENTER?” to accept the name.

o’




ICROPURGE’ - ADVANCED OPERATION ;

Mod Well (Next/Prev)

g —_— —  —— —_—— —
SELECT ADDVEDIT NONE 006.0
siteor W enter enter Il sireor B =9 (B et ‘gR *006.0] |FENITE | — >
WELL WELL NEXT Select Edit Command:
Mod Well (Next/Prev
T

ey

NONE 006.0}| ENTER This fimction allows the operator to edit the well ID. First press

NONE AIR *006.0 YOUR S | the “SELECT SITE OR WELL?” key. Locate the site where

\.fn\l:ﬁflfy m(}ﬁ' °£Jﬁi¢m DATA the well that you want edited is located. Once the site is located

= press the “ENTER? key. Next locate the specific well to be

edited and press the “ENTER” key again, Next press the “ADIVEDIT SITE OR WELL” key. Next press the
“NEXT™ key once until the display shows “Mod Well (Next/Prev)” then press the “ENTER” key. “Modify the
Well ID:” will appear on the display. The name for the well ID may be up to eight (8) alphanumeric characters.
Numeric characters may be entered by simply pressing the desired key. Alpha characters are entered by pressing the
alphanumeric key containing the desired character and holding it until the desired character appears, then release the
key. If the alphanumeric key is held down, the dispiay will continue to cycle through the available choices. When the
key is released a character is entered. If the incorrect character is entered, press the “PREVIOUS™ to back space and
repeat entry of the correct character. Use the “NEXT™ key to advance to another character Jocation to the right of the
cofrection. A space may be placed in the name by pressing the “SPACE” key. When the well 1D appears correct,
press “ENTER?” 10 accept the name. -

Del Site (Next/Prev) |

—_—r — — —» > —> —>

ADD/EDIT
ENTER ENTER SITE OR ’ .
WELL NEXT NEXT

———
SITE 1 006.0

-

SELECT
SITE OR
WELL

Y

WELL 1 _ AIR *006.0 3:%5.11 AIR *882‘3 %‘EEL‘ 1 AR #0060
Select Edit Command:; | Wells will be lost | Erase Site SITENAME? |~

Continue {Next/Prev Continue (Next/Prev

Del Site Next/Prev

This allows the operator to delete a site and all the wells assigned to that site. To use this function the

sl | operator must press the “SELECT SITE OR WELL? key then locate the site that is to be deleted and

then press the “ENTER” key twice { pressing the “ENTER” key twice allows you to go to the next
mode). Press the “ADD/EDIT SITE OR WELL” key then press the “NEXT" key four (4) times until
the message *'Del Site (Next/Prev)” shows on the display. Press the "ENTER" key. The message on the display will
now read "!Wells will be lost! Continue (Next/Prev)”.At this point the operator has the option td stop the deletion by
pressing the *CANCEL™ key or to continue with the deletion by pressing the "ENTER" key. If "ENTER™ is
pressed the display will now show *Erase Site STTENAME? Continue (Next/Prev)". This prompt is designed to
confirm that the operator truly wants to delete this site. The operator has the option again to push the "CANCEL" key
10 stop the deletion. Press the "ENTER™ key to delete the site and all the wells assigned to it. NOTE: ALL
PREVIOUSLY ENTERED DATA WILL BE LOST. After deletion of the site, the controller will automatically
select and display the next site in sequence. For example if "SITE 2" is deleted, "SITE 3" will be displayed by default.
The controller default start mode, indicated by "NONE" displayed next to "SITE ID" and "WELL ID" can not be
deleted. If deletion of the default is attempted, the display will show "Can't Del DEFAULT:". Press "CANCEL" to
continue. ‘




VIICROPURGE’ ADVANCED OPERATIC

Del Well (NextIPrev)

—»———»———b——»———b

SELECT ADD/EDIT
sitz or [l ENnTER ENTER SITE OR e o | | | | s | B | —>
| e WELL NEXT NEXT NEXT NEXT NEXT
—
ENTER

NONE 006.0 .

NONE _  AIR *006.0] |IE0a

Select Edit Command:

Del Well (Next/Prev
This allows the operator to delete a well selected within a site. To use this function the operator must press the “SELECT
SITE OR WELL” key then locate the sitc that contains the well that is to be deleted and then press the “ENTER” key.
The operator then locates the well within the seiected site that is to be deleted and then presses the "ENTER" key. The
operator then presses the “ADD/EDIT SITE OR WELL” key. The operator must press the "NEXT™ key five (5) times
until the display message shows "Del Well (Next/Prev)". The "ENTER™ key is now pressed. The display will now read
"Erase Well WELLNAME? Continue (Next/Prev)". At this point the operator has the option to stop the deletion by
pressing the "CANCEL" key or to continue with the deletion by pressing the "ENTER" key. After deletion of the well,
the controller will automatically select and display the next well in sequence. For example if "WELL 1" is deleted,
“WELL 4" will then be displayed by default. .

NONE 006 0
NONE AIR *006.

Erase Well WELLNAIIE?
Continus {Next/Prev

MENU DISPLAY

MENU The "MENU DISPLAY" function will display a list of available options the operator may use. Currently

only one option is available. This option is "Init Mem". The purpose of the “Init Mem" is to allow the
DISPLAY storege memory to be reinitialized from the keypad without returning the unit to the factory for service. The
opetator may want to use this option in one of two cases:

1. The operator desires to erase all stored memory in both "SITES" and "WELLS". "Init Mem" will erase all
memory in a single operation. The operator may also use "ADD/EDIT SITE OR WELL" to perform this
operation but it will require multiple steps.

NOTE: "DATA WILL BE LOST!" It is highly recommended that the operator keep a written backup copy of
data stored in the controller in the event that it must be entered again after data loss.

2. In the unlikely event that stored data becomes corrupt it may be necessary to reinitialize the memory. Again it is
h:ghlyrecomm:ndedthntheopmorkeepawnnznbackupoupyofdamstoredmtheconu-ollermﬁleevmtthu
it must be entered again afier data Joss.

—> —

NONE 006.0

MENU NONE AIR *006.0
DISPLAY Select Menu Option:

Init Mem (Next/Prev

NONE 006.0
NONE AIR *006.0

Erase Memory? ENTER | ng
Continue {Next/Prev

NONE LR %008-0F 1n onder to reinitalize the memory the operator will ist press the "MENU DISPL.
Resetting Memory * button. The display will show "Init Mem". The operator may press "CANCEL" w

_ v stop any further action. If the operator presses the "ENTER™ button the screen will
display “Erase Memory?". Again pressing the "CANCEL" button will stop amy
further action. The operator may proceed with the reinitialization of the memory by pressing the "ENTER" button. NOTE:
DATA WILL BE LOST! The display will show “Resetting Memory...” during the reinitialization process. When this
message disappears the reinitialization is complete.




BLADDER PUMP & FREEZE PROTECTION
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TECHNICAL DATA{ SPECIFICATION SHEET

| pumie Tvee: I

DISCHARGE POSITIVE DISPLACEMENT BLADDER PUMP

BODY -PVC

AIR BLADDER - TEFLON®

INLET & DISCHARGE HOUSINGS . PVC
DISCHARGE!
HQUSING

a0

AU
El, P1150

O-RINGS - VITON

DIAMETER - 1.66"

LENGTH - 19.5*

LENGTH WITH SCREEN - 22.75°
WEIGHT . 1.6 LBS.

SCREEN SLOT SIZE - .010

BODY

POLYPROPYLENE COMPRESSION-TYPE
AIR . 1/4* 0.D., 316" L.D.
c?« ; - DISCHARGE - 1/4* 0.D., 316" LD,

LITERS | MILLILITERS| GALLONS | OUNCES

- 130 130 03 | 43
]
L—:;-=5 vl
— HOUSING s
INLET ﬂ‘é 300 FEET
= ==
= = ,.
= = INLET SCREEN 4.8% PVC PN 37727
=
= BLADOER KIT P/N 37763
wer EEE CLAMP HAND TOOL P/N 35052
SCREEN: 5 BLADDER CARTRIDGE P/N 37764

PN 2153 REV #2

LR



P1101/P1101M/
T1100 / T1100M - 6" Screen

P1150 - 4.5" Screen

P1150

Thread PVC

screen {clockwise)

onto the threaded

inlet of the bladder

pump until snug. A THREADED
INLET
P/N 37727
PVC INLET
SCREEN

SCREEN END CAP

Check to insure

that the screen's
end cap is snug

before inserting

pump into well

Thread PVC
screen (clockwise)
onto the threaded
inlet of the bladder
pump until snug.

4 THREADED

INLET
P/N 37788
PVC INLET
SCREEN OR
P/N 37733 Check to insure
TEFLON that the screen's
INLET SCREEN end cap is snug

_ before insertin_

.SCREEN END CAP pump into well

PN 95141 REV #3 1-18-97




'HOW TO USE THE FREEZE

2120A/2120AM/2120AS STANDARD 2" WELL CAPS

] DISCHARGE LINE

FREEZE

PROTECTION  To remove water from the discharge line
CONNECTOR

STEP 1. Disconnect air supply hose from the controller to the pump.

R 77 o BRSS

1
1

e STEP 2. Tum controller discharge timer on the controller to a long
: P discharge time. Tum controller refill timer on the controller to a
short refill time. :

MIH

STEP 3. Tumn the pressure regulator on the controller down to read 0 P.S.I.

STEP 4. Connect air supply hose from the controlier to the blow down
connector.

STEP 5. Slowly increase the the air pressure back up using the pressure
reguiator on the controlier until water in the discharge tube moves
at a rate desired.

STEP 6. When all the water has been removed, disconnect the controller a
supply hose from the blow down connector.

2120A1/2120ALM/2120ALS LOW CLEARANCE 2" WELL CAPS

FREEZE _
PROTECTION DISCHARGE LINE

CONNECTOR =

To remove water from the discharge line

STEP 1. Disconnect air supply hose from the controller to the pump.

STEP 2. Tum controller discharge timer on the controller 1o a long
discharge time. Tum controller refill imer on the controller to a
shart refill ime.

=
=

|

|

STEP 3. Tum the pressure regulator on the controller down to read OPS.

STEP 4. Connect air suppiy hose from the controller to the -blow down
connector.

STEP S. Slowly increase the the air pressure back up using the pressure
reguiator on the controller until water in the discharge tube move
; l at a rate desired.

STEP 6. When all the water has been removed, disconnect the controller
supply hose from the blow down connector.

For instructions on
"How To Install The
Freeze Protection X
see back of this she

PN 95142 12808




"~ FREEZE PROTECTION KIT INSTALLATION

2120A/2120AM/2120AS STANDARD 2" WELL CAPS 377 53
é 1/8" MPT Mold Mate B I ASSEN -
. . FREEZE 1/8" MPT x 2" Lony
Reducer CAP ASSEMBLY 112" MPT x 1/8" FPT
NOTE: e I —— Bushing
OTE: 1/4" MPT x 1/8" MPT
if tube is Red
Tefion® ucer
| lined =
a twbe 114* FPT =
Check Valve Ay
should be 2 , i
used as 2 l NOTE: Arow
shown must point down w i i
for proper flow. § % &
e 1/4" MPT x 1/8" FPT
Reducer
SS Union with
#10-32 x 1/8" T Elbow
Splice into the 1/8" MPT x 1/8" O.D.
pump's discharge Tube Connector
line approximately
9.1/2' below the 118“_ O.D. Polyethyiene
well cap (or above Tubing 10’ Length
water level).
2120AL/2120ALM/2120ALS LOW CLEARANCE 2" WELL CAPS
= B
1/8" MPT Mold Mate é
: =
- - | W PARTS NOT USED FOR
1 NOTE: =L | - THIS ASSEMBLY:
Lol i tube is REREN 1/2° MPT x 1/8" FPT
Lo Tefion® EEEER Bushing
Por g lined Pl
g é 'é a tube b 1/4" MPT x 1/8" MPT
_ insert = %‘ Reducer
1/8* MPT x 2" Long shouid be [ .
Nipple usedas
114" MPT x /8" FPT shown
Reducer
\‘E $S Union with
114" F #10-32 x 1/8" T Elbow
Check (Vaive ' Splice into the ASSEMBLED
NOTE: Arow g | pump's discharge 3| |l FREEZE PROTECTION
must point down 1+ | L line approximately CAP ASSEMBLY
for proper flow. 9-1/2' below the
1/4° MPT x 1/8" FPT well cap (et above
Reducer g water level). L For instructions on
1/8° MPT x 1/8" O.D. ) How To Use The
Tube Connector 1/8" O.D. Polyethyiene Freeze Protection .0
Tubing 10* Length see back of this sheet

PAN 95142 12-8-06
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Clark, Rogir

From: Simpson, Keith

Sent: Wednesday, January 26, 2000 1:04 PM
To: Clark, Roger

Cc: Alex, Charles; Francis, Mark

Subject: Horiba manual

This afternoon at 11:30 | called Horiba tnstruments Inc.and talked with there Production Line Manger, Mr. Steve Moss.
Mr. Moss gave Tetra Tech NUS pernission to photo copy part or all of the Horiba U-10 Water Quality Checker manual for
use in the NSWC Crane SOP's.

Horiba Instruments Inc.
17671 Armstrong

Irvine Industrial Complex
Irvine, CA 92714

1 800 446 7422

Keith £. Simpson

Tetra Tech NUS, Inc.
simpsonk@ttnus.com

412 921 8131 fax: 412 921 4040
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WARNING

The DO sensor contains a strong alkaline
solution. Shouid any of this solution come
in contact with your clothing or skin, wash
it away immediately with plenty of water.

Be especially careful not to allow any
of the alkaline liquid in the DO sensor to
get in your eyes.



The U-10 Water Quality Checker is
a state-of-the-art instrument for
simuitaneous multiparameter
measurement of water quality. The
HORIBA U-10 measures Six
different parameters of water
samples: pH, conductivity, turbidity,
dissolved oxygen, temperature, and
salinity.

The U-10 is compact enough to
be held in one hand while taking
measurements. It has a large easy-
to-read LCD readout.
Measurements are taken simply by
immersing the probe right into the
water sample.

The U-10 is extremely versatile
and sophisticated, yet easy to use.
You will find it a valuable addition to
on-site water control operations,
whatever your needs — from testing
factory discharges 1o urban
drainage, river water, lake and
marsh water, aquatic culture tanks,
agricultural water supplies, and sea
water.

© Copyright 1991, Horiba, Ltd.

To get the most out of your U-10
Water Quality Checker, please read
and this Instruction Manuai carefully
before you begin to take
measurements.

Note that Horiba cannot be held
responsible for any equipment
maifunction or failure should the
U-10 Water Quality Checker be
operated incorrectly or in a manner
other than specified in this
Instruction Manual.

Horiba's aim is to produce the
best possible equipment and
documentation for our products. We
welcome comments, questions, or
suggestions for improvement
concerning both our products and
the accompanying documentation,
such as this Instruction Manual.

No portion of this Instruction Manual may be reproduced
in any form without written permission from Hariba,Ltd.
Note that the contents of this Instruction Manual are
subject to change without prior notice as design

changes are made on the instrument.

First edition: July, 1991
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Section

Getting Started

This section first gives an overview of the U-10. It then shows how to set up
the your U-10 by inserting the DO sensor and the battery. Finalily, it lists
important precautions to be taken when using your U-10 Water Checker.

Configuration Of the U-10 -rercerremtesimimmmnriinai i 2
The Readout «--rorrrerrerererrerraiitiiiatiiiiiiriae i naees 4
The keypad ...................................... satenarsescieisinnannanaa 6
Setting Up the U-10 s 8
|nserting the DO SENSOM  reetseressemmscrttattarasnicaireanccssncaanes 8
|nsemng the bafiery «-weeessermessrni Q

Anach'ng the Carry'ng Strap .......................................... 10



2  Configuration

Configuration of the U-10

Main unit

Cover for printer port

Printer port

Readout LCD

Keypad
Cable connector

Cable

Main unit

Probe

- Section 1




Configuration 3

Probe

Reference sensor {removatie) y
TEMP 2 sensor (nen-remavaple)

TURB "+ sensor
(non-removable)

Probe guard

"1 DO : Dissolved oxygen
*2 COND : Conduectivity
*3 TEMP : Temprature
*4 TURB : Turbidity

Section 1 .



4  Configuration

The Readout

The readout is an easy-to-read LCD. The readout has two main
functions: (1) it dispiays the resuits of measurements, and (2) it
serves as a message board to show the operating status of the
U-10.

@ Data input/output

@) MEAS or MAINT modes —————~_ {/5U"-aais il il s ol woan S, W .

. ) 'iq'éié",:'" A,  AREw “"E“ﬂ'@"o'/“}
® pagmare o i
@ Parameters measured nH , ’ m,g

B MAINT Sub-Modes - _pH_ __COND _TURB ___ DO _TEMP___SAL _
u -
(Lower cursor) . {——'—"—MODE—"'—“—— _____

@ Data input/output
OUT| Data output

IN f Data input

@ MEAS or MAINT modes

The U-10 may be in one of two modes:
Measurement (MEAS) mode or Maintenance mode.

the U-10 is ready to make 6-parameter
measurements

@ the U-10 is ready for other operations, e.g.,
calibration, data input/recall, or salinity setting

Section 1




Configuration 5

(3 Data displayed in MEAS mode

e G-parameter results:
pH, conductivity, turbidity, DO, temperature, and
salinity

o Designated value for salinity setting

e Error codes

(3. Parameters measured

Value displayed on readout is highlighted by upper
Cursor.

pH
Conductivity
Turbidity

e

—
C
n
[v 0]

]l

|

Q
@)

Dissolved-Oxygen

2]

—
m
=
pl

Temperature

Salinity

|

w
oy
~

& MAINT Sub-Modes
One of six Sub-Modes selected is highlighted by lower

0
o
o0
Q] O
- =

AUTO' Automatic 1-point calibration
ZERO: Manual zero calibration
Manual span calibration

iN | Data input

Data output (recail)

] e =] ¢4

Salinity setting correction

Section 1
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6  Configuration

The Keypad

The U-10 is operated by the keypad on the main unit, which has
eight surface-sealed keys, as illustrated.

Parameter-Seiect Key

Expanded-Readout Key

S,

Section 1

Power Key

Mode Key .
Enter Key @ E;;EOWN
e aclclo8

Power Key (POWER}

Turns the main unit ON/OFF.

When this key is pressed to turn the U-10 CN, the
readout comes in the MEAS made, showing the
parameter last displayed in the previous measurement,
if the U-10 is left with the power ON for 30 minutes
without any of the keys being activated operated, the
power will be turned OFF automatically.

Parameter-Select Key (SELECT)

Use this key to move the upper cursor to the measured
parameter you want to show on the readout. It toggles
through the six parameters in order:

pH_—~COND—{TURBI— DO -{TEMP.—] SAL F—

Mode Key (MODE)

Toggles back and forth between MEAS and MAINT
modes. When in the MAINT mode, this key toggles the
lower cursor through the six maintenance Sub-Modes.

[AUTO—ZERO—I{SPANI— IN +— QUT -—~S.SET—




Configuration

® ©

00

Expanded-Readout Key (EXP)

Toggles between (1) standard readout value and (2)
expanded readout, for greater resolution, with decimal
point moved one digit to the left.

Enter Key (ENT)

This acts like the RETURN Key or Enter Key on a
computer keyboard. The U-10 Enter Key has four main
functions, depending on which mode the unit is in.

1. Inthe AUTO Sub-Mode: Press this key to start
automatic calibration. :

2. In either the ZERO or SPAN Sub-Modes: Used in
manual calibration to set the value for the standard
soiution being used.

3. inthe IN Sub-Mode: inputs data being measured to
memory.

4. Inthe OQUT Sub-Mode: Recalis values from ane of
the 20 Data-Set Nos. that is now shown on the
readout. Prints data when a printer is connecied.

Clear Key (CLR)

This acts like the ESCAPE Key on a computer
keyboard. It has three main functions, depending on
which mode the unit is in.

1. Inthe AUTO Sub-Mode: Aborts the auto-calibration
now in progress.

2. Inthe IN Sub-Mode: Deletes data in memory from
all 20 Data-Sets.

3. When the readout shows an error code: Clears the
error code from the readout.

UP/DOWN keys ‘
Use these keys to select values when in one of the
MAINT Sub-Modes. They have two main functions.

1. In either the ZERO or SPAN Sub-Modes: Use
these keys to select value for the standard solution.

2. Inthe OUT mode: Used to toggle through the 20
Data-Set Nos. to select the one you wish to recall.

Section 1



8  Setting up

Setting up the U-10

Inserting the DO sensor

WARNING

The DO sensor contains a strong alkaline solution.
Should any of this solution come in contact with your clothing
or skin, wash it away immediately with plenty cf water.

Be especially careful not to allow any of the liguid in the DO
sensor to get in your eyes.

The Dissolved-Oxygen (DO) sensor has a delicate membrane
that can easily be ruptured. For safety's sake, the U-10 is shipped
to you with the DO sensor packed separately. You should insert
the DO sensor when you unpack your U-10 unit.

1. Make sure that the DO sensor has the correct O-ring, as
shown.

2. First, fit the DO sensor lightly into its socket, and then put on
the probe guard to align it corractly.

3. Then, tighten the DO sensor securely to the probe body.

When doing this, be especially carefui not to gamage the
membrane, which is loca;ed in the front of the DO sensor.

O-ring

DO se

Probe guard

Section 1




Setting up

Inserting the battery

The U-10 is shipped from the factory with the battery packed
separately.

The battery may be inserted by loosening the set-screw on the
battery cover and puliing up the cover. Make sure that the plus
and minus poles of the battery match the terminals correctly.

If the readout shows the message £~ i, it means that the
battery is defective or exhausted and should be replaced.

if you are replacing the battery and already have data stored in
the U-10 memory that you wish 10 save, be sure to turn OFF the
POWER Key before you remove the old battery. This will assure

that data stored in memory will be maintained by the internal
backup battery.

Tongues

Battery cover
Setscrew
Battery *

Grooves

# Use the 9V-battery.

Section 1



10  Setting up

Attaching the carrying strap

Hook both ends of the strap through the metal fitting on back of
the main unit, as illustrated.

/ . Strap

Metal fitting

Rear of main unit

Battery cover \)&

Section 1




Section
Making Measurements

Making a measurement with the U-10 Water Checker is extremely simpie. Just
turn on the power and place the probe in the sampie of water you wish to
measure.

All six parameters are measured simultaneously.

These parameters may be stored in memory, printed out, or viewed one-by-one
on the LCD readout. For printing and data storage, see the appropriate
sections following this one. To view the parameters one-by-one on the readout,
use the SELECT Key to toggie the upper cursor through them.

Whiie the U-10 is both rugged and precise, the key to accurate
measurements is cleaniiness and frequent calibration. It is essential to clean
the U-10 thoroughly after each measurement, and it is recommended that you
re-calibrate your U-10 as frequently as possible. For best resuits, you should
recalibrate it before each measurement session. Cleaning and calibration
procedures are described below in this section and in the following one.

How o make a measurement --:---worossreeerenserieneeasienae, 12
]nitia| readout ......................................................... 13
Select the parameter you want shown on the readout --- 14
Expanded readout ................................................... 15
Measuring ﬂ'ESh water s-eerrererriiiriiii e, 16
Measuring Salt T (- SR R R e R LY 17

After measurement: Cleaning and storing the U-10 ------ 18



12 Make a measurement

How to make a measurement

1 Turn the power on

Section 2

2 Gently place the probe into the water sample.

Basically, that's all there is to it: just turn it on and
put the probe in the sample. Of course, the U-10 can
do many sophisticated things with the sampile data, and
for best results, you should be careful about calibrating
the unit and maintaining it in good condition. This is
explained in detail below and in the next section.

Be caretul!

Never drop or throw the probe into the water. It
is a precision instrument containing five delicate
sensors and five pre-amps; you can damage it
beyond repair by unnecessarily rough handling.




Initial readout

Initial readout

When you first turn the power on, the U-10 will be in the

MEAS mode, the readout will look like this, with all the
LCD segments activated.

s ¥ & 1 8 7 B B B

ol O

pH l. l...J..... ek

vmSem

mm

MODE
-m——

—_— AL ——

After about two seconds, the readout will change to
show that a new measurement is being made. The
readout will show the last parameter that the upper
cursor was on when the previous measurement was
made, i.e., pH as illustrated here.

ouT N 1
MEAS L J _’ _‘
{ _l { ,l

pH ’ [~ l_’ ’
SELECT

EZSE COND TURE DO TEMP  Sa
MODE

AUTO ZEROQ SPAN IN  QUT SSET

— A, —— - DATA =

(Expanded readout shown)

The display of the decimal point in the readout
mode will also be in the same format as was selected
with the EXP Key in the previous measurement, i.e.,
standard or expanded (as illustrated here).

Section 2
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14 Select the parameter

Select the parameter you want shown on the
readout

All six parameters are automatically measured at once.
@ Use the SELECT Key to toggle the upper cursor to the
parameter you want.

pH :pH
COND : Conductivity
TURB : Turbidity

DO : Dissolved oxygen
TEMP : Temperature

SAL : Salinity

To get a uniform reading, slowly move the probe up
and down to circulate the water through it. (Move it 1

foot (30 cm) per sec.) Then wait for the readout to
stabilize while daing this.

'Section 2




Expanded readout

Expanded readout

Use the EXP readout mode when you wish to see the
results with one additional decimal place of accuracy.

The EXP Key toggles the readout back and forth
between standard to expanded display. The table
below shows the result of using the EXP readout mode
for each of the six parameters.

Table 1. Accuracy of expanded readout

Accuracy
Range of
Parameter measurement Standard Expanded
readout readout
pH 0-14 pH .0.1 pH 0.01 pH
COND 0-1 mS/cm 0.01 mS/cm  0.001 mS/cm
1-10 mS/cm 0.1 mS/cm 0.01 mS/em
10-100 mS/cm 1 mS/cm 0.1 mS/ecm
TURB 0-800 NTU 10 NTU 1 NTU
DO 0-19.8 mg/! 0.1 mg/ 0.01 mg/!
TEMP 0-50°C 1°C 0.1°C
SAL 0-4% 0.1% 0.01%

Note that the salinity parameter is the cnly value not measured directly with its
own sensor. The U-10 obtains salinity by converting the conductivity vaiue. If
large amounts of conductive ions other than salt-water components are present in
the sample, an error may occur. Be cautious when interpreting the salinity

results.

15
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16  Fresh water/sait water

Measuring fresh water or salt water?

The U-10 can be set to the salinity for either fresh water or salt
water when measuring DO. This is done by using the S.SET

Sub-Mode.

Measuring fresh water

®
Q

®®

Section 2

First, use the MODE Key to put the U-10 in the MAINT
mode. Keep pressing the MODE Key to toggie the
lower cursor to the S.SET Sub-Mode.

Once you are in the S.SET Sub-Mode, use the
UP/DOWN Keys to select the salinity value. For fresh
water, set the salinity to 0.0%.

.

SELECT
pH  COND TURB DO TEMP  SA

AUTO ZSRO SPAN

—_— i —

MOOE

N OUT

~ DATA =

Finally, press the ENT Key to complete the salinity
setting while in the S.SET Sub-Mode.

When the salinity setting has been made, switch back
to the MEAS mode by pressing the the MODE Key.

+ b i s A i
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Measuring salt water

First, use the MODE Key to put the U-10 in the MAINT
mode. Keep pressing the MODE Key to toggle the
lower cursor to the S.SET Sub-Mode.

@ For salt w ater, setitto A ie., for auto-salinity.

The A setting should be sufficient for measurements
of normal sea water with a salinity value close to 3.3%.
For sea water of an unusual salinity, however, and
where the value is otherwise known, you may wish set
the value manually to any salinity within the range of
0.0%-4.0%. (You may also possibiy wantto use &
manual setting if, for example, the COND sensor is
malfunctioning but it is still desirable to take readings of
the other parameters.)

Finally, press the ENT Key to complete the salinity
setting while in the S.SET Sub-Mode.

When the salinity setting has been made, switch back

to the MEAS mode by pressing the the MODE Key.

Section 2



18 After measurement

Section 2

After measurement: Cleaning and storing the

U-10

&

Turn OFF the power.
Wash the probe thoroughly with tap water. Be sure
to flush off all of sample solution from the probe.

Storing the U-10 for brief periods, i.e., about 1 weék
or less:

Filt the calibration beaker with tap water and fit the
probe over it.

For longer storage

The pH sensor must always be kept moist. Fill the
small rubber cap with water and use it to cover the pH
sSensor.

The KCl internal solution in the pH reference sensor
may seep out over time. Place vinyl tape around the
O-ring portion to prevent this.

I you are going to store the U-10 for a prolonged
period without using it, remove the battery from the
main unit.



Section

Calibrating the U-10

The U-10 Water Checker may be calibrated either manually or automatically.
The 4-parameter auto-calibration procedure is guite handy and should be
sufficient for most measurement operations.

Manual calibration for each of the four parameters is more accurate but, of
course, also more time-consuming. This methed should be used for difficult
measurements or where more than narmal precisicn is reguired. The manual
calibration procedure is explained beiow in detail, {ollowing the descriptien of
the auto-calibration procedure.

The auto-calibration procedure ts extremely simple. The U-10 Water Checker
uses just a single soiution to do a simuitaneous calibration of four parameters:
pH, COND, TURB, and DO. Your U-10 comes with z bottle of standard
phthalate pH sclution and a cafibration beaker for this purpose.

Auto-calibration procedure --r-r--csemeerreemeaeneeen e 20
Manual (2-point) calibration procedures «:«:-:oreeereceeeeese 23
pH Ca“bration ................................................... 24

1 .Zero Calibfaﬂon .......................................... 24

2_Span caiibration .......................................... 25

COND Calibration ................................................ 26
1.Zero calibration  «e-seeeeerermsereseemnaneneaeienenaeane. 28

2.Span calibration «:-eeseeeresrienini - 29

TURB Caﬁbraﬁon ................................................ 30
1.Zero calibration s--s--vermsrrerrasrreriiinriininiieaen. 31

2.Span calibration «eseeseseeesererneranes 31

DO Calibration rereeserersseseactroreitrarienenensusnsessnssansas 32
1.Zer0 CAliDration --e-te-resresrseesrosmcsoransasessaasas 93

2.Span calibration ceeccsreemsrrsriieenatiaiecaaiatiiieneen 33



20 Auto-calibration

Auto-calibration procedure

Fill the caiibration beaker to about 2/3 with the standard
solution. Note the line on the beaker.

Fit the probe over the beaker, as illustrated. Note
that the beaker is specially shaped to prevent the DO
sensor from being immersed in the standard solution.
This is because the DO auto-calibration is done using
atmospheric air.

Calibrazion beake:

With the power on, press the MODE Key to put the unit
into the MAINT mode. The lower cursor shouid be on
the AUTO Sub-Mode; if it is not, use the MODE Key to
move the lower cursor to AUTO.

®

With the lower cursor on AUTO, press the ENT Key.
The readout will show {AL. Wait a moment, and the
upper cursor will gradually move across the four auto-
calibration parameters one-by-one: pH, COND, TUAB,
and DO. When the calibration is compiete, the readout
will briefly show £nd and then wiil switch to the MEAS
mode.

The upper cursor will blink while the auto-calibration
is being made. When the auto-calibration has
stabilized, the upper cursor will stop blinking.

®

Sect_ion 3




Auto-calibration 21

o " First, pH is being auto-calibrated
WAINT ,- ,:"
LIl

\ s — SELECT
FEETE-con0 TURS DO TEMP  Sal
RN

WCCE
LU Z5A0 SPaw N OUT S5ET

hy, —

e - Then, COND is being auto-calibrated

L -
e
MCEEEIETURS 00 TEwe Sl

cs
ZEAD SPAN N CUT SSET
—cia e

— T, i

o x - Next, TURB is being auto-calibrated
L

L ERT
R GEWHIEE cO TawP SA
TN

wecE
NI 2520 SAAN N CUT S3IT
—curie

— e

for * ~|  Finally, DO is being auto-calibrated
wae 1)
Lo

LN
R e e
R
MOCE

OO =A0 SPAW N CUT S SET

—_— e, ——

o + " Auto-calibration now ends
wer

Loy
T T Lo
| 0 o s
o + " And the readout switches to the MEAS
e I N mode
nmnﬁo ™ SA

WODE

Mﬂllﬂ_ﬂ _zg'l’ S 8ET

Note: [f you wish to abort the auto-calibration for
any reason, press the CLR Key. The

parameters auto-caliibrated so far will be in
memory.
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22 Auto-calibration

Auto-calibration error

After the DO aute-calibration, if the unit does not switch
to the MEAS mode as it should, and the readout shows
gither £~3 or E~4, an auto-calibration error has
occurred. Parameters will blink where an error

occurred,

MAINT ,
e

]

EERR

ZERO SPAN IN

—

—m CAL —

S
i

-l

L\ e SELECT =
a o gconndrursl co JiEl

MODE

~ DATA =

OUT S.SET

SA

Section 3

pH auto-calibration error

If this happens, re-do the auto-calibration. First, press

the CLR Key to cancei the error code.

ouT

MAINT

o]y

I I

L

SELECT

BEE cOND TURE DO TEMP  SA

'-Nw

| —— A —

MODE
ZERO SPAN N

= CATA =

QuT S.SET
J

Then press the ENT Key ta re-start the auto-calibration.
Restart the auto-calibration beginning again with pH.




2-point calibration 23

Manual (2-point) calibration procedures

For normai measurements, the 4-parameter auto-calibration
described above is sufficiently accurate. However, you may wish
to do a parameter-by-parameter, 2-point manual caiibration of
one or more of the four parameters. This is recommended either
for high-accuracy measurements, especially when using the
expanded readout mode. It is necessary if a new probe is being
used for the first time.

Parameters to be czlibrated manually.
Zero
pH [
Span

Zero
COND [

Span
Zero

TURB [:
Span
Zero

o [
Span

Section 3



24 pH calibration

pH calibration

1. Zero calibration

OOOO®O®

Section 3

Wash the probe 2-3 times, using de-ionized or distilled
water. Place it in a beaker of pH 7 standard solution,
i.e., a neutral phosphate standard solution.

1.

5.

With the power on, press the MODE Key to put the

unii into the MAINT mode.

Press the MODE Key again to move the lower

cursor to ZERO.

Use the SELECT Key to move the upper cursor to

pH.

When the readout has stabilized, use the
UP/DOWN Keys to select the value of the pH 7
standard solution at the temperature of the sample.
Refer to Table 2 for pH vaiues of standard solutions

at various temperatures.

ouT
A

MAINT , , '

pH L’-

COND TURE DO

AN

TEMP SA

)

Yy

-

MODE
AUTO SPAN IN

— e ——

= DATA —

QuUT SSET

Press the ENT Key to complete the zero calibration

for pH.




pH cafibration 25

Table 2 pH values of standard solutions at various temperatures”

® ©O®

2. Span calibration

Again, wash the probe 2-3 times in de-ionized or
distilled water. This time, place it in a beaker of either
pH4 or pHO standard solution.

1.

2.

Use the MODE Key to move the lower cursor to SPAN.

As in Step 4. above in zero calibration, when the
readout has stabilized, use the UP/DOWN Keys to
select the vaiue of the standard solution {i.e., either
pH4 or pH$) at the temperature of the sample.
Again, refer to Table 2 for pH values of standard
solutions at various temperatures.

Press the ENT Key to complete the span

calibration for pH.

out

MAINT

pH

(|
l.

L
L

{
[

SELECT
BEEM cOND TURE DO TEMP  SA

——— CA, ————

MODE
AUTO ZERO IN

— OATA =

QUT S.SET

TeTeenture oMzt pHe®  pH7®  pHY'  pHI0"  pH32'
0/ 32 167 401 698 846 1032 1343
5/ 41 167 401 695 938 1025 1321

10/ 50 167 = 400 692 933 1018  13.00
15/ 89 187 400 630 927 1012 1281
207 88 168 400 688 S22 1008 1263
25/ 77 1.68 4.01 6.86 9.18 10.01 12.45
30/ 86 1.69 4.01 6.85 9.14 9.97 12.30
35/ 95 1.69 4.02 6.84 2.10 9.893 12.14
20/104 170 403 684 907 989 1189
45/ 113 1.70 4.04 6.83 9.04 9.86 11.84

{71 406 683 801 983 _ 1170

a:oxalate. b:phthaiate. ¢ :neutral phosphate, d : borax,
e : carbonate, f : Sat.calcium hydroxide solution

* These pH valves are for Japanese standard solutions. Should you prefer to use
different standard solutions. be save to make the proper adjustments in calibration.

Section 3
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26 COND calibration

COND calibration

The U-10 can measure conductivity in the range of 0-100
mS/cm. Depending on the sample concentration, however,
the U-10 automatically seiects the proper range out of its
three possible ranges of -1 mS/em, 1-10 mS/cm, and 10-
100 mS/cm.

Therefore, if you are doing a manual cafibration for
COND, this must be done for each of the three ranges.
However, since the zero point is common for all three

ranges, oniy the three one-point span calibrations need be
done separately.

Section 3




COND calibration 27

Preparing the standard solution for COND
span calibration

This procedure uses a potassium chioride standard
solution. For greater accuracy, the solution shouid be
freshly prepared each time. if it is unavoidabie to use a
stored solution, be sure to keep it tightly capped in a
polyethylene or hard glass bottle. The shelf life of this
solution is six months. Date-stamp the bottle for
reference. Never use a KCl standard solution that has
been stored for more than six months: the calibration
accuracy may be adversely affected.

Use potassium chloride powder of the best quality
commercially available. Dry the powder for two hours at
105°C, and cooi it down, in a desiccator. Weigh out an
appropriate amount of dried and cooled potassium
chloride powder according to the table below. Make the
potassium chloride standard soiution as shown.

Table 3 Making the potassium chioride standard solution

KCl standard ~ Conductviy’  KCl weight Range to be

. calibrated
solution mSicm g mS/em
0.005N 0.718 0.373 0-1
0.05N 6.67 373 1-10
0.5N 58.7 37.28 10-100

* Temperature of solution: 25°C

To prepare the standard solution, use a 1-liter
volumetric flask. First, dissolve the KCl in a small
amount of de-ionized or distilied water. Then fill the
fiask with de-ionized or distilled water up to the 1-liter
line. Finally, shake the soiution to mix it thoroughiy.

Section 3



28 COND calibration

1. Zero calibration

Wash the probe 2-3 times, using de-ionized or distilled
water. Shake the probe to remove any water dropiets
from the COND electrode. Then allow it dry to dry
exposed to fresh air.

1. Use the MODE Key to move the lower cursar to
ZERO.

Use the SELECT Key to move the upper cursor 1o
COND.

3. Use the UP/DOWN Keys to set the readout to 0.0

cutT N

001020,

wr FAT AT
LIl

————— SELECT ————
BH TURE DO TEMP SA

MODE .
LAUTO SPAN IN  CUT S.SET

™! M - DATA =

@ 4, Press the ENT Key. This completes the zero
calibration for COND.
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COND calibration 29

® OO ®

2. Span calibration

Once again, wash the probe 2-3 times using de-ionized
or distilled water. Following this, wash it a further 2-3
times in the KCl standard solution you have prepared.
Then piace the probe in a beaker of the KCI solution
maintained at a temperature of 25+5°C.

1. Use the MODE Key to move the lower cursor to SPAN.,

2. After the readout stabilizes, as you did for the pH
calibration, use the UP/DOWN Keys to select set
the value of the KCI standard solution, referring to
the KCI table.

3. Press the ENT Key to complete the span
calibration for this COND range.

4. Repeat this procedure for the three ranges, using
each of three values of KC! standard solutions.

Section 3



30 TURB calibration

Section 3

TURB calibration

Wash the probe 2-3 times, using de-ionized or distilled
water. For the span calibration, use a prepared span

solution. For the turbidity zero calibration, use de-ionized or
distilled water.

Preparing the standard solution for TURB
span calibration

1.
2.

3.

Weigh out 5.0 g of hydrazine sulfate.

Dissolve this in 400 m{ of de-ionized or distilled
water.

Then weigh out 50 g of hexamethylenetetramine,
and dissolve it in 400 m/ of de-ionized or distilled
waier.

Mix these two solutions, add enough de-ionized or
distilled water to make 1,000 m/, and stir the mixed
solution thoroughly.

Allow this solution to stand for 24 hours at a
temperature of 25+ 3°C.

The turbidity of this solution is equivalent 1o
4000 NTUs. The shelf-life of this solution is six
months; i.e., this 4,000-NTU value will remain
accurate for a maximum of six months.

Each time you carry out this calibration, it is
necessary to dilute the 4,000-NTU standard
solution to prepare an 80Q-NTU standard solution
for calibration. To do this, measure out 50 m/{ of
the 4,000-NTU solution into a 250-m/ measuring
flask.

It is recommended that you use a rubber
pipette aspirator for this. Then add de-ionized or
distilled water up to the 250-m/ line.

The standard solution used here for the
turbidity calibration will precipitate easily.
Therefore, be sure to stir the solution thoroughly
before use.
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1. Zero calibration |

Wash the probe thoroughly 2-3 times using de-ionized
or distilled water. Shake off excess water droplets, and
then place it in a beaker of de-ionized or distilied water.

1. Use the MODE Key to move the lower c