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EXECUTIVE SUMMARY

PURPOSE

The primary objective of this investigation was to determine if mustard agent
breakdown products are present in the uppermost groundwater bearing zone
adjacent to the suspected mustard agent burial AOC. A secondary objective of
this investigation was to sample the groundwater collected from the newly
installed downgradient monitoring wells and analyze the samples for explosives,
propellants, TAL metals (filtered), cyanide, VOCs, SVOCs, pesticides, and PCBs.
SpecPro, Inc., under contract W912QR-04-M-0116 with the US Army Corps of
Engineers (USACE), Louisville District, completed the following tasks to meet this
objective:

e Installed 2 new groundwater monitoring wells downgradient from the
suspected mustard agent burial AOC.

e Analyzed groundwater samples collected from each of the six monitoring
wells for mustard agent breakdown products (thiodiglycol, 1,4-dithiane,
and 1,4-oxathiane).

e Analyzed the groundwater samples collected from the two new
downgradient monitoring well for explosives, propellants, TAL Metals
(filtered), cyanide, VOCs, SVOCs, pesticides, and PCBs.

e Collected Shelby tube samples from the screened intervals of the two
additional monitoring well borings and analyzed for moisture content, grain
size distribution, Unified Soil Classification System (USCS), Atterberg
Limits, specific gravity, bulk density, and porosity.

e Surveyed horizontal coordinates and surface elevations of the newly
installed monitoring wells.

e Performed slug tests on the newly installed monitoring wells.

e Properly disposed of Investigation-Derived Waste (IDW).

RESULTS

Groundwater samples were collected from all six monitoring wells at the
Suspected Mustard Agent Burial AOC. All of the samples were analyzed for
mustard agent breakdown products. The groundwater collected from the
downgradient wells MBSmw-005 and -MBSmw-006 were additionally analyzed
for explosives and propellants, filtered TAL metals and unfiltered cyanide, VOCs,
SVOCs, pesticides and PCBs. The results of the laboratory analysis are as
follows:

e Mustard agent breakdown products were not detected in any of the
groundwater samples collected.
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Nitrocellulose at MBSmw-006 was the only explosive and
propellant detected in the samples collected from MBSmw-005 and
MBSmw-006. The result (1.4 ug/L) was qualified with a “B” due to
method blank contamination.

Analytical results of groundwater samples tested for Target Analyte
List (TAL) Metals were screened against facility wide background
levels. Barium (84.0 ug/L at MBSmw-005 and 86.1 ug/L at
MBSmw-006) and nickel (1.7 ug/L at MBSmw-006) exceeded the
facility wide background levels for these TAL Metals. The facility
wide background level for barium is 82.1 ug/L. The facility wide
background level for nickel is O ug/I.

2-butanone at MBSmw-005 (0.95 ug/L) was the only VOC detected.
The Region 9 PRG for 2-butanone is 7000 ug/L.

Benzoic acid (4.5 ug/L at MBSmw-005) was the only SVOC
detected. The Region 9 PRG for benzoic acid is 150000 ug/L.
PCB-1260 (estimated at 0.088 ug/L at MBSmw-006) was the only
PCB detected for this investigation. The MCL for PCB-1260 is 0.5
ug/L and the Region 9 PRG is 0.034 ug/L. Pesticides were not
detected in the groundwater sampled for this investigation.

CONCLUSIONS

Mustard breakdown products were not detected in the groundwater sampled
from the monitoring wells installed at the Suspected Mustard Agent Burial AOC.
There are three possible explanations for this:

1. Mustard agent was not buried at the suspected burial AOC and is not

2.

3.

present at this location.

Mustard agent is present at the suspected burial AOC, but is not leaching
into the groundwater.

Mustard agent is present at the suspected burial AOC and is leaching into
the groundwater, but none of the wells installed for this investigation were
placed to intercept the plume.

It would take a substantial investigation to prove or disprove possibilities #'s 1
and 2 listed above. At this time, we do not recommend further investigation to
determine if mustard agent is present at the site for the following reasons:

1. An unsubstantiated and undocumented source reported that mustard

2.

agent containers may have been buried at the site.

Thiodiglycol, a mustard agent breakdown product, was not detected at the
AOC in a minimal number of surface soil samples obtained by
USACHPPM during a previous investigation.

Mustard agent or mustard agent breakdown products were not detected at
the AOC during this investigation.
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4. In summary, there has never been any evidence or documented indication
that mustard agent was ever buried at the AOC to warrant further
investigation.
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1.0 INTRODUCTION

A suspected mustard agent burial area of concern (AOC) (RVAAP-28) has been
identified at the Ravenna Army Ammunition Plant (RVAAP). It was decided that the
best and safest path forward to evaluate if mustard agent is present and leaking within
the suspected burial AOC was to determine if mustard agent breakdown products are
present in the uppermost groundwater bearing zone a short distance outside of the
suspected burial AOC. Four monitoring wells (MBSmw-001 through-004) were
installed at the site in Fall 2004. Due to the flat relief of the site, the wells were
installed without a clear indication of which wells would be the upgradient or
downgradient wells. Once the wells were installed, measurements were taken to
determine groundwater flow direction. Groundwater collected from all four monitoring
wells was analyzed for mustard agent breakdown products. None were detected.
Additionally, groundwater from the downgradient well, MBSmw-001 was analyzed for
explosives, propellants, Target Analyte List (TAL) metals (filtered), cyanide, Volatile
Organic Compounds (VOCs), Semi-Volatile Organic Compounds (SVOCSs), pesticides,
and Polychlorinated Biphenyls (PCBs). None were detected. The results of this
investigation are presented in Report on the Groundwater Monitoring Well Installation
and Groundwater Sampling at the Suspected Mustard Agent Burial Area of Concern,
Ravenna Army Ammunition Plant, Ravenna, Ohio (SpecPro, Inc., 2005).

Based on the results of the investigation described above, it was recommended that
two additional permanent monitoring wells be installed at the site in optimal .
downgradient locations from the suspected burial site, and that all six monitoring wells
be sampled for mustard agent breakdown products. This report documents the results
of the additional investigation primarily performed in October and November 2005 at
the Suspected Mustard Agent Burial AOC at RVAAP, Ravenna, Ohio (Figures 1-1, 1-2,
and 1-3). The investigation was conducted in compliance with the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) of 1980
following work plans reviewed and commented on by the U.S. Army Corps of
Engineers (USACE) and the Ohio Environmental Protection Agency (Ohio EPA).

1.1 PURPOSE AND SCOPE

The primary objective of this investigation was to determine if mustard agent
breakdown products are present in the uppermost groundwater bearing zone adjacent
to the suspected mustard agent burial AOC. A secondary objective of this
investigation was to sample the groundwater collected from the newly installed
downgradient monitoring wells and analyze the samples for explosives, propellants,
TAL metals (filtered), cyanide, VOCs, SVOCs, pesticides, and PCBs. SpecPro, Inc.,
under contract W912QR-04-M-0116 with the US Army Corps of Engineers (USACE),
Louisville District, completed the following tasks to meet this objective:

e Installed 2 new groundwater monitoring wells downgradient from the suspected
mustard agent burial AOC.
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e Analyzed groundwater samples collected from each of the six monitoring wells
for mustard agent breakdown products (thiodiglycol, 1,4-dithiane, and 1,4-
oxathiane).

e Analyzed the groundwater samples collected from the two new downgradient
monitoring well for explosives, propellants, TAL Metals (filtered), cyanide,
VOCs, SVOCs, pesticides, and PCBs.

e Collected Shelby tube samples from the screened intervals of the two additional
monitoring well borings and analyzed for moisture content, grain size
distribution, Unified Soil Classification System (USCS), Atterberg Limits, specific
gravity, bulk density, and porosity.

e Surveyed horizontal coordinates and surface elevations of the newly installed
monitoring wells.

e Performed slug tests on the newly installed monitoring wells.

e Properly disposed of Investigation-Derived Waste (IDW).

To meet the primary project objectives, investigation-specific data quality objectives
(DQOs) were developed using the approach presented in the Facility-wide Sampling
and Analysis Plan (SAP) (USACE 2001a).

The investigation approach for this project involved a combination of field and
laboratory activities to characterize the AOC. Field investigation techniques included
soil boring and sampling, and groundwater sampling. The field program was
conducted in accordance with the Facility-wide SAP (USACE 2001a) and the Final
Work Plan and Sampling and Analysis Plan Addenda for the Groundwater Monitoring
Well Installation and Groundwater Sampling at the Suspected Mustard Agent Burial
Site at the Ravenna Army Ammunition Plant, Ravenna, Ohio (SAP Addendum)
(USACE 2004).

1.2 GENERAL SITE DESCRIPTION, HISTORY and PREVIOUS INVESTIGATIONS

Past Department of Defense (DOD) activities at the Ravenna Army Ammunition Plant
(RVAAP) date back to 1940 and include the manufacturing, loading, handling and
storage of military explosives and ammunition. Up until 1999, the RVAAP was
identified as a 21,419-acre installation. The property boundary was resurveyed by the
Ohio Army National Guard (OHARNG) over a two year period 2002 and 2003 and the
actual total acreage of the property was found to be 21,683.289 acres. As of February
2006, a total of 20,403 acres of the former 21,683 acre RVAAP have been transferred
to the United States Property and Fiscal Officer (USP&FO) for Ohio for use by the
OHARNG as a military training site. The current RVAAP consists of 1,280 acres in
several distinct parcels scattered throughout the confines of the OHARNG Ravenna
Training and Logistics Site (RTLS). The RVAAP and the RTLS are collocated on
contiguous parcels of property and the RTLS perimeter fence completely encloses the
remaining parcels of the RVAAP. The RTLS is in northeastern Ohio within Portage and
Trumbull Counties, approximately 4.8 kilometers (3 miles) east northeast of the city of
Ravenna and approximately 1.6 kilometers (1 mile) northwest of the city of Newton
Falls (Figure 1-1). The RVAAP portions of the property are solely located within
Portage County. The RTLS (inclusive of the RVAAP) is a parcel of property
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approximately 17.7 kilometers (11 miles) long and 5.6 kilometers (3.5 miles) wide
bounded by State Route 5, the Michael J. Kirwan Reservoir, and the CSX System
Railroad on the south; Garret, McCormick, and Berry roads on the west; the Norfolk
Southern Railroad on the north; and State Route 534 on the east (see Figures 1-1 and
1-2). The RTLS is surrounded by several communities: Windham on the north;
Garrettsville 9.6 kilometers (6 miles) to the northwest; Newton Falls 1.6 kilometers (1
mile) to the southeast; Charlestown to the southwest; and Wayland 4.8 kilometers (3
miles) to the south. When the RVAAP was operational the RTLS did not exist and the
entire 21,683-acre parcel was a government-owned, contractor-operated (GOCO)
industrial facility. The RVAAP Installation Restoration Program (IRP) encompasses
investigation and cleanup of past activities over the entire 21,683 acres of the former
RVAAP and therefore references to the RVAAP in this document are considered to be
inclusive of the historical extent of the RVAAP, which is inclusive of the combined
acreages of the current RTLS and RVAAP, unless otherwise specifically stated.

The U.S. Army excavated a possible mustard agent burial site west of the NACA Test
Area in 1969. One 50-gallon drum and seven small rusted cans were discovered. All
recovered items were empty and no contamination was discovered according to
reports (USACHPPM, 1996). An unidentified and undocumented source reported that
the first site excavated was incorrectly identified, and that the mustard agent was
buried nearby (USACHPPM, 1996). The second proposed site for the mustard agent
burial is located in the wooded area approximately 500 feet south of Hinckley Creek
along an abandoned power line right-of-way. The location of the suspected mustard
agent burial AOC is shown in Figures 1-2 and 1-3. The suspected site was marked
and fenced, however only remnants of the fence still exist. The area is currently
marked with Seibert stakes.

Two surface soil samples were collected from this area in 1996 during the Hazardous
and Medical Waste Study in 1996 (USACHPPM, 1996). No attempts were made to
collect subsurface samples due to the potential hazards associated with it. The
surface soil samples were tested for thiodiglycol, a mustard agent decomposition
product. Thiodiglycol was not detected at or above the method detection limit (22.5

ppm).

As was discussed in Section 1.0, SpecPro, Inc. conducted an investigation at the site
in 2004. The investigation involved installing and sampling four groundwater
monitoring wells at the site. The results of this investigation are presented in Report
on the Groundwater Monitoring Well Installation and Groundwater Sampling at the
Suspected Mustard Agent Burial Area of Concern, Ravenna Army Ammunition Plant,
Ravenna, Ohio (SpecPro, Inc., 2005). SAIC conducted a geophysical survey of the
suspected burial site in 1998. Several metallic anomalies were identified during this
investigation, but none could be positively identified as a buried container. The results
of this investigation are presented in Appendix A of the above referenced report.
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Figure 1-1 General location and Orientation of RTLS/RVAAP.
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1.3 SITE CHEMICAL BACKGROUND VALUES

Chemicals occur naturally in soil, sediment, surface water, and groundwater. The
natural levels of chemicals - called background levels - must be known in order to
determine whether the concentrations measured at the Suspected Mustard Agent
Burial AOC are higher than would be expected if the site operations had not occurred.
Facility-wide background values for inorganic constituents in soil, sediment, surface
water, and groundwater were developed as part of a previous Phase Il Remedial
Investigation (RI) conducted at the Winklepeck Burning Grounds at RVAAP (USACE
2001b). Although some organic compounds also occur under ambient conditions (i.e.,
some polycyclic aromatic hydrocarbons (PAHS)), the organic compounds of primary
concern (e.g., explosives) are man-made, and, therefore, comparison to background is
not relevant.

In the facility-wide background study, a background level was calculated for each
inorganic constituent detected for each environmental medium of interest. The
background level is the 95 percent upper tolerance limit of the 95th percentile of the
distribution of background concentrations. This means that if a sample is taken from
an area with concentrations of inorganics that are not elevated above background, the
measured concentration will be below the background criteria 95 percent of the time. If
a measured concentration is above the background criteria, it is likely that it comes
from an area with concentrations above background levels.

Background criteria were set to zero for inorganics that were not detected in the
facility-wide background samples. For metals that were not detected in the
background samples, any detected result from the Suspected Mustard Agent Burial
AOC would be considered to be above background. RVAAP facility-wide background
criteria for filtered groundwater obtained from monitoring wells screened in the
unconsolidated zone is listed in Table 4-4.

1.4 DEMOGRAPHY AND LAND USE

U.S. Census Bureau population estimates for 2001 indicate that the populations of
Portage and Trumbull counties are 152,743 and 223,982, respectively. Population
centers closest to RVAAP are Ravenna, with a population of 12,100, and Newton
Falls, with a population of 4,866.

The RVAAP facility is located in a rural area and is not close to any major industrial or
developed areas. Approximately 55 percent of Portage County, in which the majority
of RVAAP is located, consists of either woodland or farmland acreage. The closest
major recreational area, the Michael J. Kirwan Reservoir (also known as West Branch
Reservoir), is located adjacent to the western half of RVAAP south of State Route 5.

Up until 1999, the RVAAP was identified as a 21,419-acre installation. The property
boundary was resurveyed by the Ohio Army National Guard (OHARNG) over a two
year period (2002 and 2003) and the actual total acreage of the property was found to
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be 21,683.289 acres. As of February 2006, a total of 20,403 acres of the former
21,683 acre RVAAP have been transferred to the United States Property and Fiscal
Officer (USP&FO) for Ohio for use by the OHARNG as a military training site. The
current RVAAP consists of 1,280 acres in several distinct parcels scattered throughout
the confines of the OHARNG Ravenna Training and Logistics Site (RTLS). The
RVAAP and the RTLS are collocated on contiguous parcels of property and the RTLS
perimeter fence completely encloses the remaining parcels of the RVAAP. Training
and related activities included field operations and bivouac training, convoy training,
equipment maintenance, and storage of heavy equipment.

1.5 DATA QUALITY OBJECTIVES

The project Data Quality Objective (DQO) is to provide sufficient high-quality data to
address the primary project objective identified above in Section 1.1.

1.5.1 Conceptual Site Model

The facility-wide hydrogeologic conceptual site model (CSM) for RVAAP, presented in
the Facility-wide SAP, is applicable to the suspected mustard agent burial AOC. The
CSM for RVAAP and other limited operational information have been used to refine the
CSM specific to the project area.

Hydrogeologic and analytical data for groundwater at the Suspected Mustard Agent
Burial AOC obtained during the 2004 investigation (SpecPro, Inc, 2005). This data
was used to identify the downgradient locations for the additional monitoring wells.

The additional monitoring well locations were placed to be sufficiently outside the
suspected burial site so that if mustard agent was present and leaking into the
groundwater, only the breakdown products would be encountered in the uppermost
groundwater bearing zone outside of the burial site. All monitoring well locations
remained outside of a 160-ft by 160-ft square centered on the suspected mustard
agent burial AOC.

1.5.2 Problem Definition

An unidentified and unsubstantiated source reported that mustard agent containers
may have been buried west of the NACA Test Area. An area to the west of the NACA
Test Strip was excavated in 1969 and one 50-gallon drum and several small rusted
cans were discovered, with no evidence of contamination. A second area
approximately 500 feet south of the excavated area was then proposed as the
suspected site. This area was marked and fenced, although the fence has
disintegrated over time. This area is currently marked with Seibert stakes. This
second, marked area is the suspected mustard agent burial AOC to be investigated for
this study. Previous investigations have not detected mustard agent or mustard agent
breakdown products within or adjacent to the suspected burial area. The report of the
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environmental investigation performed in 2004 recommended that additional
monitoring wells be installed at the site to complete an optimal downgradient array.

1.5.3 Identify Decisions

The key decisions for all investigations at RVAAP have been identified in the Facility-
wide SAP in Section 3.2.4 and in Table 3-1. The purpose of this investigation is to
install additional monitoring wells in optimal downgradient locations and determine if
mustard agent breakdown products are present outside the suspected burial AOC. If
the breakdown products are detected in the groundwater samples outside the
suspected burial AOC, it will be assumed that mustard agent is buried within the AOC
and additional investigation may be necessary. Breakdown products not detected
outside the suspected burial AOC can be explained by one of three different scenarios:

e Mustard agent is present at the burial AOC, but is not leaking into the
subsurface.
e Mustard agent is present and leaking at the burial AOC, but the
breakdown products were not detected by the sampling.
¢ Mustard agent is not present at the suspected burial AOC.
Decision rules used to guide remediation decisions are provided in Section 3.2.6 of the
Facility-wide SAP.
1.5.4 Define the Study Boundaries
The suspected mustard agent burial AOC and the monitoring well locations are shown
in Figure 1-3.
1.5.5 Identify Inputs to the Decisions
Inputs to the decision process are the analytical results and the refined site-specific
conceptual model developed from field observations and environmental data.

1.5.6 Specify Limits on Decision Error

Limits on decision errors are addressed in Section 3.2.8 of the Facility-wide SAP.
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1.5.7 Sample Design

The purpose of the sampling is to detect if mustard agent breakdown products are
present in the uppermost groundwater bearing zone outside the suspected burial AOC.
Groundwater flow direction was identified during the 2004 investigation and additional
monitoring wells were installed at optimal downgradient locations for this investigation.
Due to safety concerns, the wells were installed far enough outside the suspected
burial AOC so that if mustard agent was leaking into the groundwater inside the burial
AOC, only the breakdown products would be encountered outside the burial AOC.
The downgradient well MBSmw-001 was analyzed during the 2004 investigation for
the RVAAP-defined full suite of constituents. Groundwater collected from the two new
monitoring wells installed for this investigation, MBSmw-005 and MBSmw-006 was
analyzed for the RVAAP-defined full suite of constituents.

1.6 REPORT ORGANIZATION

This Monitoring Well Installation and Sampling Report is organized to meet Ohio EPA
requirements in accordance with U.S. Environmental Protection Agency (USEPA),
CERCLA Superfund process, and USACE guidance. The report consists of an
Executive Summary, Chapters 1.0 through 6.0, and supporting appendices. The
chapters are organized as follows:

e Chapter 1.0 describes the purpose, objectives, and organization of this report
and provides a description and history of the Suspected Mustard Agent Burial
AOC.

e Chapter 2.0 describes the environmental setting at RVAAP and the Suspected
Mustard Agent Burial AOC, including the geology, hydrogeology, climate,
population, and ecological resources.

e Chapter 3.0 describes the specific methods used for field data collection and the
approach to analytical data management and laboratory programs.

e Chapter 4.0 presents the data generated during the investigation and discusses
the results.

e Chapter 5.0 presents the conclusions.

e Chapter 6.0 provides a list of referenced documents used to support this report.

Appendices (A through H) to this report contain supporting data collected during the
investigation and consist of the following:

e Appendix A presents the Geotechnical Laboratory Report.
Appendix B contains monitoring well logs, and well development records.
Appendix C contains the Slug Test results
Appendix D presents the Data Quality Control Summary Report.
Appendix E contains the Investigation Derived Waste information.
Appendix F presents the Laboratory Analytical Reports.
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2.0 ENVIRONMENTAL SETTING

This chapter describes the physical characteristics of the Suspected Mustard Agent
Burial AOC and the surrounding environment. The geology, hydrology, climate, and
ecological characteristics of RVAAP were originally presented in Chapter 3.0 of the

Phase | Remedial Investigation Report for High-Priority Areas of Concern at RVAAP
(USACE 1998a).

2.1 RVAAP PHYSIOGRAPHIC SETTING

RVAAP is located within the Southern New York Section of the Appalachian Plateaus
physiographic province (USGS 1968). This province is characterized by elevated
uplands underlain primarily by Mississippian and Pennsylvanian age bedrock units that
are horizontal or gently dipping. The province is characterized by its rolling topography
with incised streams having dendritic drainage patterns. The Southern New York
Section has been modified by glaciation, which rounded ridges and filled major valleys
and blanketed many areas with glacially derived unconsolidated deposits (i.e., sand,
gravel, and finer grained outwash deposits). As a result of glacial activity in this
section, old stream drainage patterns were disrupted in many locales, and extensive
wetland areas developed.

2.2 SURFACE FEATURES AND SITE TOPOGRAPHY

The Suspected Mustard Agent Burial AOC is located in the south-central portion of the
RVAAP facility, as shown in Figure 1-2. The AOC is characterized by relatively flat-
lying topography. Topography of the AOC was mapped by the USACE in 1998 on a
0.6-meter (2-foot) contour interval, with an accuracy of 0.006 meter (0.02 feet), from
aerial photographs taken in 1997. This survey is the basis for the topographic features
presented in the figures in this report. Elevations across the AOC vary from
approximately 329.7 meters on the western portion of the AOC, to 329.2 meters
(1,081.7 feet to 1,080 feet) above mean sea level (amsl) on the southeastern portion.

The site is generally flat-lying and wooded. An old electrical power line right-of-way
runs through the site, and the remnants of the chain-link fence that enclosed the
suspected mustard agent burial site are rolled up on the ground at the south end of the
site. Hinckley Creek is located approximately 500 feet northeast of the site. The site is
located in a mature hardwood forest. A few small wetland areas have been identified
in the AOC.

2.3 SOILS AND GEOLOGY

The geology at RVAAP consists of horizontal to gently dipping bedrock strata of
Mississippian and Pennsylvanian age overlain by varying thicknesses of
unconsolidated glacial deposits. The bedrock and unconsolidated geology at RVAAP
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and geology specific to the Suspected Mustard Agent Burial AOC are presented in the
following subsections.

2.3.1 Soils and Glacial Deposits

Bedrock at RVAAP is overlain by deposits of the Wisconsin-aged Lavery Till in the
western portion of the facility and the younger Hiram Till and associated outwash
deposits in the eastern portion of the facility (Figure 2-1). Unconsolidated glacial
deposits vary considerably in their character and thickness across RVAAP, from zero
in some of the eastern portions of the facility to an estimated 46 meters (150 feet) in
the south-central portion.

The character and distribution of the glacial material indicate that the material
throughout much of RVAAP is ground moraine. These tills consist of laterally
discontinuous assemblages of yellow-brown, brown, and gray silty clays to clayey silts,
with sand and rock fragments. Deposits from bodies of glacial-age standing water may
also have been encountered, in the form of >15-meter (50-foot) -thick deposits of
uniform light gray silt (USACE 2001c). Also present are glacial outwash deposits,
generally consisting of coarse-grained alluvium (sand and gravel) deposited by glacial
meltwater.

Soils at the site are generally derived from the Wisconsin-age silty clay glacial till.
Distributions of soil types are discussed and mapped in the Soil Survey of Portage
County, Ohio (USDA 1978). According to the Portage County soil survey, the soll
present at the Suspected Mustard Agent Burial AOC is the Bogart silt loam. This saoill
is characterized as a deep, moderately well-drained, nearly level soil formed in sandy
and gravelly glacial outwash material, with permeabilities ranging from 4.23x10™ to
4.23x10" centimeters/second (USDA, 1978).

Geotechnical data collected during the investigation are presented Chapter 4.0 and in
the geotechnical laboratory report provided in Appendix B of this report; geologic logs
for monitoring wells are in Appendix C.

The unconsolidated sediments found in the monitoring well borings is summarized as
follows:

MBSmw-005
e 1to 10 ft below ground surface (bgs) - till consisting of brown and gray
silty clay, trace to some sand.
e 10 to 23 ft bgs — gray plastic clay.
e 23to 30 ft bgs — Brown fine to medium, some coarse sand, with gravel
up to 1” diameter, trace to some silt and clay.
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MBSmw-006
e 1to09 ft bgs — generally brown grading to gray silty clay with very fine
sand.
e 9to 17 ft bgs — gray plastic clay
e 17 to 28 ft bgs — brown and gray fine to medium sand.

2.3.2 Bedrock Stratigraphy

Bedrock occurrence at RVAAP consists of Mississippian and Pennsylvanian Age
sedimentary rocks that lie stratigraphically beneath the glacial deposits of the Lavery
and Hiram Tills (Figure 2-2). The oldest bedrock that outcrops within the facility is the
Cuyahoga Group of Mississippian Age. The Cuyahoga outcrops in the far
northeastern corner of the facility, and generally consists of blue-gray silty shale with
interbedded sandstone (Figure 2-3). The remainder of the facility is underlain by
bedrock associated with the Pottsville Formation of Pennsylvanian Age. The Sharon
Member of the Pennsylvanian Pottsville Formation unconformably overlies the eroded
Cuyahoga Group throughout the eastern half of RVAAP. The Sharon Member consists
of two units: sandstone/conglomerate and shale. The Sharon Conglomerate unit of the
Sharon Member is highly porous, permeable, cross-bedded, and frequently fractured
and weathered. The Sharon Shale unit is a light to dark-gray fissile shale, which has
been eroded in many locations. The Connoquenessing Sandstone Member of the
Pottsville Formation unconformably overlies the Sharon Member and is a medium- to
coarse-grained gray-white sandstone. The Mercer Member of the Pottsville Formation
overlies the Connoquenessing and consists of silty to carbonaceous shale. The
Homewood Member of the Pottsville Formation unconformably overlies the Mercer
Member and consists of coarse-grained cross-bedded sandstones. The
Connoquenessing, Mercer, and Homewood Members are present only in the western
half of RVAAP. The regional dip of the Pottsville Formation strata is between 1.5 and
3 meters (5 to 10 feet) per mile to the south.

Bedrock was not encountered in any of the borings drilled at this AOC.
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2.4 HYDROLOGY
2.4.1 Regional Hydrogeology

Sand and gravel aquifers are present in the buried-valley and outwash deposits in
Portage County as described in the Phase | Remedial Investigation Report for High-
Priority Areas of Concern at RVAAP (USACE 1998). Generally these saturated zones
are too thin and localized to provide large quantities of water for industrial or public
water supplies; however, yields are sufficient for residential water supplies. Lateral
continuity of these aquifers is not known. Recharge of these units comes from surface
water infiltration of precipitation and surface streams. Specific groundwater recharge
and discharge areas at RVAAP have not been delineated.

2.4.1.1 Unconsolidated Sediment

The thickness of the unconsolidated interval at RVAAP ranges from thin to absent in
the eastern and northeastern portion of RVAAP to an estimated 45 meters (150 feet) in
the central portion of the installation. The groundwater table occurs within the
unconsolidated zone in many areas of the installation. Because of the very
heterogeneous nature of the unconsolidated glacial materials, groundwater flow
patterns are difficult to determine with a high degree of accuracy. Vertical recharge
from precipitation likely occurs via infiltration along root zones and desiccation cracks
and partings within the soil column. Laterally, most groundwater flow likely occurs
along preferential pathways (e.g., sand seams, channel deposits, or other stratigraphic
discontinuities) having higher permeabilities than surrounding clay or silt-rich materials.

2.4.1.2 Bedrock Hydrogeology

The sandstone facies of the Sharon Member, and in particular the Sharon
Conglomerate, were the primary sources of groundwater during RVAAP’s active
phase, although some wells were completed in the Sharon Shale. Past studies of the
Sharon Conglomerate indicate that the highest yields come from the quartzite pebble
conglomerate facies and from jointed and fractured zones. Where it is present, the
overlying Sharon Shale acts as a relatively impermeable confining layer for the
sandstone. Monitoring wells completed in the Sharon Sandstone at Load Line 1 in
1999 typically had hydraulic conductivities of 2.35 x 10 to 7.3 x 10™
centimeters/second (USACE 2001c). Hydraulic conductivities in wells completed in
the Sharon Shale generally are much lower than those in the sandstone.
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2.4.1.3 Surface Water System

The entire RVAAP facility is situated within the Ohio River Basin, with the West Branch
of the Mahoning River representing the major surface stream in the area. This stream
flows adjacent to the western end of the facility, generally from north to south, before
flowing into the M.J. Kirwan Reservoir that is located to the south of State Route 5.
The West Branch flows out of the reservoir along the southern facility boundary before
joining the Mahoning River east of RVAAP.

The western and northern portions of RVAAP display low hills and dendritic surface
drainage. The eastern and southern portions are characterized by an undulating to
moderately level surface, with less dissection by surface drainage. The facility is
marked with marshy areas and flowing and intermittent streams, with headwaters
located in the higher regions of the site. Three primary watercourses drain RVAAP:
the South Fork of Eagle Creek, Sand Creek, and Hinkley Creek.

2.4.2 Suspected Mustard Agent Burial AOC Hydrologic/Hydrogeologic Setting

Surface water at the site drains to Hinckley Creek, located approximately 400 feet
northeast of the site. Hinkley Creek, with a drainage area of 28.5 square kilometers
(11.0 square miles), flows in a east-southeasterly direction by the AOC. Hinckley
Creek flows into the West Branch of the Mahoning River south of the RVAAP facility.

Monitoring wells MBSmw-001 through -006 were screened within unconsolidated
glacial sediments. Groundwater levels were measured in the monitoring wells on
November 7, 2005 and on January 13, 2006. (Table 2-1) and used to construct
groundwater contour maps of the AOC (Figures 2-4 and 2-5). Groundwater flow at the
site is towards the south-southeast portion of the AOC. The downgradient monitoring
wells at the site are MBSmw-001, -005, and -006.

Slug tests were performed at the two new monitoring wells in November 2005. These
tests consisted of inserting a slug into the monitoring well (slug in), thus raising the
water level in the well and measuring how the water level returned to equilibrium
conditions, and by then removing the slug (slug out), thus lowering the water and
measuring how the water level in the well returned to equilibrium. Hydraulic
conductivities measured during the slug tests for the wells screened in unconsolidated
sediments were 3.4 x 10 centimeters/second (MBSmw-005 slug in test), 1.1 x 107
centimeters/second (MBSmw-005 slug out test), and 3.1 x 10™ centimeters/second
(MBSmw-006 slug out test) (Table 2-2).
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Table 2-1 Monitoring Well Groundwater Elevation Summary
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Suspected Mustard Agent Burial AOC (RVAAP-28)

RVAAP
Ground Top of
Monitoring Surface | Casing | Depth to | Groundwater | Depthto | Groundwater
Well ID Screened Total Elevation | Elevation | Water (ft) | Elevation (ft) [ Water (ft) | Elevation (ft)
Number [Interval (ft)| Depth (ft) ft ft 11/17/2005| 11/17/2005 1/13/2006 1/13/2006
MBS-001 19 - 29 30.0 1079.68 | 1082.20 17.92 1064.28 17.42 1064.78
MBS-002 18 - 28 30.0 1080.50 | 1083.22 18.42 1064.80 17.79 1065.43
MBS-003 18.5-28.5 30.0 1082.45 [ 1084.45 19.56 1064.89 18.57 1065.88
MBS-004 14.7 - 24.7 26.0 1079.55 [ 1081.80 17.53 1064.27 16.55 1065.25
MBS-005 20 - 30 30.0 1080.50 | 1082.42 18.20 1064.22 17.66 1064.76
MBS-006 18.1-28.1 30.0 1080.29 | 1081.83 17.68 1064.15 17.10 1064.73
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Table 2-2 Monitoring Well Summary
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Suspected Mustard Burial Site (RVAAP-28)

RTLS/RVAAP
Depth to Slug Test K, (cm/sec)
Ground Top of Bottom from
Monitoring Surface | Casing Top of Inner
Well ID Screened Total Elevation | Elevation Casing
Number North East |Interval (ft)| Depth (ft) ft ft 11/17/2005 (ft) [ Slug In | Slug Out
MBS-001 550759.5|2345323.0| 19-29 30.0 1079.68 | 1082.20 30.93 8.2x10" 1.8x10°
MBS-002 550886.2 | 2345322.3| 18- 28 30.0 1080.50 | 1083.22 30.36 4.9x10" 5.0x10"
MBS-003 550922.8|2345172.4]| 18.5 - 28.5 30.0 1082.45 | 1084.45 30.67 6.3x10° 7.5x10°
MBS-004 550767.9|2345134.2| 14.7 - 24.7 26.0 1079.55 | 1081.80 26.56 2.1x10" 3.4x10"
MBS-005 550800.7 | 2345354.1] 20 - 30 30.0 1080.50 | 1082.42 30.05 3.4x10" 1.1x10°
MBS-006 550726.1|2345282.3| 18.1 - 28.1 30.0 1080.29 | 1081.83 28.10 - 3.1x10"
MBS Additional Drilling Final Report 20
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2.5 CLIMATE

RVAAP has a humid continental climate characterized by warm, humid summers and
cold winters. Precipitation varies widely through the year. The driest month is, on
average, February, and the wettest month is July. Data from the National Weather
Service compiled over the past 47 years indicate that the average rainfall for the area
is 0.98 meter (38.72 inches) annually. The average snowfall is 1.08 meters (42.4
inches) annually. Severe weather, in the form of thunder and hail in summer and
snowstorms in winter, is common.
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3.0 STUDY AREA INVESTIGATION

The scope of the field investigation at the Suspected Mustard Agent Burial AOC
included sampling of surface and subsurface soils, and groundwater. This chapter
presents information on locations of and rationale for samples collected during the field
effort and provides a synopsis of the sampling methods employed during the
investigation. Specific notation is made where site conditions required a departure
from planned activities in the Final Work Plan and SAP Addenda (USACE, 2004).
Information regarding standard field decontamination procedures, sample container
types, preservation techniques, sample labeling, chain-of-custody, and packaging and
shipping requirements implemented during the field investigation may be found in the
Facility-wide SAP (USACE 2001a) and the Final Work Plan, SAP Addendum, and
Quality Assurance Project Plan (QAPP) Addendum.

3.1 SURFACE AND SUBSURFACE SOIL CHARACTERIZATION

The monitoring well borings were continuously sampled as described in Section 3.2.2
and logged by a qualified geologist. Monitoring well boring logs are presented in
Appendix B.

Soil samples for geotechnical analyses were collected in the screened interval from
each of the monitoring wells. Shelby tube samples were collected from depths ranging
from 6.1 meters (20 feet) to 7.9 meters (26 feet) at the monitoring well locations. Two
Shelby tube samples were planned for the screened interval at each of the monitoring
well boring locations; however field conditions prevented the collection of one of the
samples at each of the following locations:

e MBSmMw-005 at 24 to 26 feet bgs due to Shelby Tube refusal.
e MBSmMw-006 at 22 to 24 feet bgs due to Shelby Tube refusal.

Shelby tube samples were submitted to a J&L Laboratories of Wadsworth, Ohio for
geotechnical analysis as described in Section 3.3.1. The geotechnical lab report is
presented in appendix A.

3.2 GROUNDWATER CHARACTERIZATION
3.2.1 Rationale

The 2004 hydrogeologic and environmental investigation identified groundwater flow
direction at the site. In the report of the 2004 investigation, it was recommended that
two additional monitoring wells be installed downgradient of the suspected burial site.
The locations of the two additional monitoring wells were chosen based on
groundwater elevations measured in December 2004, March 2005, July 2005, and
August 2005 from the four monitoring wells installed in Fall 2004. The additional
monitoring well locations were approved in September 2005 by representatives from
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the USACE, Ohio EPA, and SpecPro, Inc. The monitoring wells were specifically
installed outside of the suspected burial site so that only breakdown products would be
encountered if present, and not actual mustard agent. Based on the groundwater
elevations measured at the wells in 2004 and 2005, MBSmw-003 was designated as
the background (upgradient) well for this site. For this investigation, groundwater from
each of the six monitoring wells was analyzed for the mustard breakdown products
1,4-dithiane; 1,4-oxathiane; and thiodiglycol. Additionally, the groundwater sampled
from the newly installed wells MBSmw-005 and MBSmw-006 were also analyzed for
explosives, propellants, VOCs, SVOCs, pesticides, PCBs, filtered TAL metals and
cyanide.

3.2.2 Monitoring Well Installation Methods

All monitoring well installation activities were conducted according to the Facility-wide
SAP and the Suspected Mustard Agent Burial Site Work Plan and SAP Addenda.
Monitoring wells borings were drilled through unconsolidated soil and were installed
under the direct supervision of a qualified geologist. An 11-centimeter (4.25-inch)
inside-diameter, hollow-stem auger was used to advance the borehole through
unconsolidated materials. Soil samples were collected continuously from the surface
to the borehole termination depth using a split-spoon sampler. Shelby tube samples
were collected as described in Section 3.1 during well drilling for description of saill
stratigraphy and geotechnical analyses.

Organic vapors were monitored from soil cuttings at each borehole using an organic
vapor analyzer (OVA); however, samples for headspace readings were not collected.
In addition, the breathing zone was continuously monitored for evidence of organic
chemicals. The UXO team leader checked each borehole for chemical warfare agents
as described in Sections 3.4 and 4.3 of this report. All readings were recorded in the
project logbooks.

Following drilling of the boreholes to the appropriate depths, monitoring wells were
constructed from pre-cleaned 5-centimeter (2-inch) schedule 40 polyvinyl chloride
(PVC) pipes. Well screens were commercially fabricated with slot widths of 0.025
centimeter (0.01 inch). All monitoring wells were constructed using a 3-meter (10-foot)
screen. The well casing and screens were assembled and lowered into the open
borehole. Following placement of the well casing and screen, a pre-washed filter pack,
consisting of Global Supply No. 5 sand, was placed from the bottom of the borehole to
approximately 0.6 meter (2 feet) above the top of the well screen in each well. A 0.6-
meter (2-foot) or 0.9-meter (3-foot) bentonite pellet annular seal was then poured into
the borehole on top of the filter pack.

For monitoring well completion, a grout mixture consisting of Type | Portland cement
and 5 percent bentonite was placed from the top of the annular seal to the ground
surface, followed by the placement of a protective steel surface casing with locking
cover and construction of a mortar collar and cement pad. .
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Four steel posts were installed around each well and painted. Monitoring well
installation procedures are provided in Section 4.3.2 of the Facility-wide SAP (USACE
2001a). Well diagrams provided in Appendix C present the construction details for the
monitoring wells installed during this investigation including depths, screened intervals,
and groundwater elevations. This information is summarized in Table 2-2.

Once the wells were completely installed, the location and elevation of each well was
surveyed by a licensed surveyor. These locations and elevations are provided in the
well logs in Appendix C.

3.2.3 Well Development Methods

The two new monitoring wells (MBSmw-005 and -006) were developed on November
2, 2005 so that representative groundwater samples could be collected. Well
development was accomplished by purging at least five well volumes of groundwater
using a bailer until the development water was visually clear (where possible),
sediment thickness in the well was less than 3.0 centimeters (0.1 foot), and certain
groundwater parameters (temperature, specific conductivity, pH, and dissolved
oxygen) had stabilized. Well development records were included in the project
logbooks and are provided in Appendix C.

3.2.4 Groundwater Field Sampling Methods

Groundwater samples were collected at MBSmw-002, 003, 004, and 006 on 11/07/05,
and at MBSmw-001 and 005 on 11/08/05. Due to a laboratory equipment malfunction,
thiodiglycol was not analyzed within the sample’s holding time. All six monitoring wells
were resampled for thiodiglycol on January 13, 2006 and submitted to the laboratory
for analyses.

The procedure for sampling groundwater is described in Sections 4.3.4 and 4.3.5 of
the Facility-wide SAP. Before sampling, the monitoring wells were purged until
readings of pH, conductivity, dissolved oxygen, and water temperature reached
equilibrium. Groundwater samples were collected using a QED Micropurge pump and
sampling system. General groundwater quality indicator parameters (pH, specific
conductance, dissolved oxygen, temperature, and turbidity) were monitored during the
sampling procedure and are presented in Appendix C. All monitoring wells were
purged until temperature, pH, dissolved oxygen, and specific conductivity readings had
stabilized. The wells installed for this project were installed in till. Wells installed in till
at RVAAP have typically had turbidity readings >5NTUs when sampled. All
groundwater samples were analyzed for the mustard agent breakdown products 1,4-
dithiane, 1,4-oxythiane, and thiodiglycol. The groundwater sample collected from the
downgradient well MBSmw-001 was analyzed for explosives, propellants, TAL metals
(filtered only), cyanide, VOCs, SVOCs, and pesticides/PCBs. Groundwater samples
analyzed for dissolved metals were filtered using a disposable filter with 0.45-um
pores. The results of groundwater sampling are discussed in detail in Section 4.2.
The groundwater sampling logs are contained in Appendix C.
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3.2.5 In Situ Permeability Testing

Slug tests were performed at the two newly installed monitoring wells to determine the
hydraulic conductivity of the geologic materials surrounding each well screen. Slug
tests followed the provisions of the Final Work Plan and SAP Addenda. These
analyses calculate horizontal hydraulic conductivities in the screened interval of each
well. Both falling-head and rising-head tests were conducted in order to obtain
comparative results and validate the test results. Falling-head tests were performed by
inserting a PVC cylinder into the well and monitoring the return (drop) of the
potentiometric surface to the pretest static water level over time. Rising-head tests
were performed by reversing the process (e.g., the slug was removed, and the rise in
water level was monitored). The tests were performed after each well had fully
recovered from groundwater sampling, using pressure transducers for water level
measurements and automated data collection. The slug was designed to displace
approximately 0.3 meter (1 foot) of water. Due to an operator mistake and/or
equipment failure, faulty data was recorded for the slug-in test for MBSmw-005, and
was not used to calculate permeability information.

Water level measurements were recorded using a pre-programmed logarithmic time
interval. Water levels were monitored until the well re-equilibrated to 90 percent of the
pretest water level. The data were evaluated using the updated Bouwer and Rice
method (Bouwer 1989,). Compensation for water levels within the screened interval is
included in this evaluation method. The results of the slug tests performed in
December 2004 are presented in Appendix D and are discussed in Section 2.4.2, and
are summarized in Table 2-2.

3.3 ANALYTICAL PROGRAM OVERVIEW
3.3.1 Geotechnical Analyses

Shelby tubes were collected from monitoring well borings as described in Section 3.1.
Geotechnical analytical parameters for undisturbed samples included moisture
content, grain size distribution, Unified Soil Classification System (USCS), Atterberg
limits, specific gravity, bulk density, and porosity.

3.3.2 Laboratory Analyses

All analytical procedures were completed in accordance with applicable professional
standards, EPA requirements, government regulations and guidelines, USACE
Louisville District analytical quality assurance (QA) guidelines, and specific project
goals and requirements. The sampling and analysis program conducted during this
investigation involved the collection and analysis of groundwater. Field screening for
organic vapors was conducted at each sampling location using an OVA. Specified
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samples were analyzed by an independent quality control (QC) split analytical
laboratory.

Samples collected during the investigation were analyzed by Severn-Trent
Laboratories (STL), North Canton, OH, a USACE Center of Excellence certified
laboratory. The specified QC split samples collected were analyzed by GPL
Laboratories of Frederick, MD.

Laboratories supporting this work have statements of qualifications including
organizational structures, QA manuals, and standard operating procedures, which are
available upon request.

Samples were collected and analyzed according to the Facility-wide SAP, the Final
Sampling and Analysis Plan addendum, and the Quality Assurance Project Plan
Addendum. Prepared in accordance with USACE and EPA guidance, the Facility-wide
SAP and associated addenda outline the organization, objectives, intended data uses,
and QA/QC activities to achieve the desired DQOs and maintain the defensibility of the
data. Project DQOs were established in accordance with EPA Region 5 guidance.
Requirements for sample collection, handling, analysis criteria, target analytes,
laboratory criteria, and data validation criteria for this investigation are consistent with
EPA requirements for National Priorities List (NPL) sites. DQOs for this project
included analytical precision, accuracy, representativeness, completeness,
comparability, and sensitivity for the measurement data. Appendix E (Data Quality
Control Summary Report) presents an assessment of those objectives as they apply to
the analytical program.

Strict adherence to the requirements set forth in the Facility-wide SAP and project
addenda was required of the analytical laboratory so that conditions adverse to quality
would not arise. The laboratory was required to perform all analyses in compliance
with EPA SW-846 Test Methods for Evaluating Solid Waste, Physical/Chemical
Methods, Analytical Protocols (USEPA 1990a),. SW-846 chemical analytical
procedures were followed for the analyses of metals, VOCs, SVOCs, pesticides,
PCBs, explosives, propellants, and cyanide. Laboratories were required to comply
with all methods as written; recommendations were considered requirements.

QA/QC samples for this project included trip blanks, QA field duplicates, laboratory
method blanks, laboratory control samples, laboratory duplicates, matrix spike/matrix
spike duplicate (MS/MSD) samples, and QC field split samples (submitted to the
independent USACE-contracted laboratory). Equipment rinsate blanks and trip blanks
were submitted for analysis along with field duplicate samples to provide a means to
assess the quality of the data resulting from the field sampling program. Equipment
rinsate blanks were used to assess the adequacy of the equipment decontamination
processes for soil sample collection. Trip blanks were used to assess the potential for
contamination of samples caused by contaminant migration during sample shipment
and storage. Field duplicate samples were analyzed to determine sample
heterogeneity and sampling methodology reproducibility. Laboratory method blanks
and laboratory control samples were employed to determine the accuracy and
precision of the analytical method as implemented by the laboratory. Matrix spikes
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provided information about the effect of the sample matrix on the measurement
methodology. Laboratory sample duplicates and MS/MSDs assisted in determining
the analytical reproducibility and precision of the analysis for the samples of interest.
The QC field split samples provide independent verification of the accuracy and
precision of the principal analytical laboratory. Evaluation of these QC measures and
of their contribution to documenting the project data quality is provided in Appendix E,
Data Quality Summary Report (DQSR). The Laboratory Analytical Reports, including
chain-of-custody forms, is presented in Appendix F.

SpecPro, Inc. is the custodian of the project file and will maintain the contents of the
file for this investigation, including all relevant records, reports, logs, field notebooks,
pictures, subcontractor reports, correspondence, and chain-of-custody forms. These
files will remain in a secure area under the custody of the SpecPro, Inc. Program
Manager until they are transferred to the USACE Louisville District and RVAAP.

3.3.3 Data Review, Validation, and Quality Assessment

Samples were properly packaged for shipment and dispatched to STL Laboratories for
analysis. A separate signed custody record with sample nhumbers and locations listed
was enclosed with each shipment. When transferring the possession of samples, the
individuals who relinquished and received the samples signed, dated, and noted the
time on the record. All shipments were in compliance with applicable Department of
Transportation regulations for environmental samples.

Data were produced, reviewed, and reported by the laboratory in accordance with
specifications outlined in the Suspected Mustard Agent Burial Site QAPP Addendum,
the USACE Louisville District analytical QA guidelines, and the laboratory’s QA
manual. Laboratory reports included documentation verifying analytical holding time
compliance.

GPL Laboratories performed in-house analytical data reduction under the direction of
the laboratory project manager and QA officer. These individuals were responsible for
assessing data quality and informing SpecPro of any data that are considered
“unacceptable” or that require caution on the part of the data user in terms of its
reliability. Data were reduced, reviewed, and reported as described in the laboratory
QA manual and standard operating procedures. Data reduction, review, and reporting
by the laboratory were conducted as follows:

e Raw data produced by the analyst were turned over to the respective
area supervisor.

e The area supervisor reviewed the data for attainment of QC criteria as
outlined in the established methods and for overall reasonableness.

e Upon acceptance of the raw data by the area supervisor, a report was
generated and sent to the laboratory project manager.
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e The laboratory project manager completed a thorough review of all
reports.

e The laboratory project manager executed the final reports.

Data were then delivered to SpecPro for data verification. STL prepared and retained
full analytical and QC documentation for the project in both paper copy and electronic
storage media (e.g., magnetic tape), as directed by the analytical methodologies
employed. STL provided the following information to SpecPro in each analytical data
package submitted:

e Cover sheets listing the samples included in the report and narrative
comments describing problems encountered in analysis;

e Tabulated results of inorganic and organic compounds identified and
guantified; and,

e Analytical results for QC sample spikes, sample duplicates, initial and
continuing calibration verifications of standards and blanks, method
blanks, and laboratory control sample information.

Data was verified by SpecPro to ensure that the precision and accuracy of the
analytical data were adequate for their intended use. This verification also attempted
to minimize the potential of using false positive or false negative results in the decision-
making process (i.e., to ensure accurate identification of detected versus non-detected
compounds). This approach was consistent with DQOs for the project and with the
analytical methods. Analytical data were verified through the review process outlined
in the SAP and are presented in the Data Quality Control Summary Report in Appendix
E. All data packages will be forwarded to the USACE independent data validation
contractor.

3.4 MUNITION AND EXPLOSIVES OF CONCERN (MEC) AVOIDANCE AND FIELD
RECONNAISSANCE

A MEC avoidance subcontractor was present during all field operations. The MEC
Team Leader provided an initial safety briefing on MEC to train all field personnel to
recognize and stay away from propellants and MEC. Daily tailgate safety briefings
included reminders regarding OE avoidance. Site visitors were briefed on MEC
avoidance before they were allowed access to the AOC. Prior to beginning sampling
activities, access routes into areas from which samples were to be collected were
assessed by the MEC Team Leader for potential MEC using visual surveys and hand-
held magnetometers. The MEC Team Leader remained with the sampling crews as
work progressed. For monitoring well borings, the MEC Team Leader screened the
borehole with a Schonstadt GA-72CD Magnetometer to a minimum depth of at least
3.6 meters (12 feet). Once groundwater was encountered, the drilling equipment
removed from the borehole was screened for Chemical Warfare Agents (CWA) using a
M256 Chemical Agent Detector Kit as described in the Final Unexploded Ordnance
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(UXO) and Explosive Avoidance Plan (Appendix C of the Final Work Plan). The MEC
Team Leader was onsite as drilling was performed to visually examine drill cuttings for
any unusual materials indicative of potential MEC and chemical warfare agents.
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4.0 ANALYTICAL RESULTS OF INVESTIGATION

This chapter presents results of the geotechnical and groundwater analyses. Section
4.1 of this chapter presents the geotechnical laboratory results. Section 4.2 presents
the groundwater laboratory analysis. A summary of the results of the ordnance and
explosives avoidance activities is presented in Section 4.3.

4.1 GEOTECHNICAL RESULTS

Two Shelby tubes were collected from the two monitoring well borings and submitted
for geotechnical analyses as described in Sections 3.1 and 3.3.1. The soil samples
were analyzed for moisture content, grain size distribution, Atterberg limits, USCS
classification, specific gravity, bulk density, and porosity. Table 4-1 provides a
summary of the geotechnical data for subsurface soil at the Suspected Mustard Agent
Burial AOC. Appendix A contains the geotechnical laboratory report.

Sieve analyses and USCS classification identified the samples as ranging from lean
clay (CL) at MBSmw-005 to sandy silty Clay with gravel (CL-ML) at MBSmw-006.
Moisture content of the samples was 20.7% for MBSmw-005 and 9.8% for MBSmw-
006. Porosity values were 0.419 for MBSmw-005 and 0.269 for MBSmw-006. Dry
bulk density ranged from 100.4 pound/cubic foot at MBSmw-005 to 122.5 pound/cubic
foot at MBSmw-006.

4.2 GROUNDWATER LABORATORY ANALYSES RESULTS
4.2.1 Mustard Breakdown Products

Based on the groundwater elevations measured at the wells in 2004 and 2005,
MBSmw-003 was designated as the background (upgradient) well for this site. The
groundwater was sampled on November 7, 2005 (MBSmw-002, 003, 004, and 006)
and November 8, 2005 (MBSmw-001 and 005). These samples were analyzed for the
mustard agent breakdown products 1,4-dithiane; 1,4-oxathine; and thiodiglycol.

These compounds were not detected above the method detection limits in any of the
groundwater samples. The results are summarized in Table 4-2.
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Table 4-1
Suspected Mustard Agent Burial Site Geotechnical Summary
RVAAP
Density (pcf)

Moisture
Sample Number Content | Specific USCS
(Sample Date) Depth (ft) (%) Gravity Wet Dry Porosity | Classification USCS Description
MBSmw-005-ST
(10/27/2005) 20 - 22 20.7 2.766 121.2 100.4 0.419 CL Lean Clay
MBSmw-006-ST
(10/26/2005) 24 - 26 9.8 2.685 134.6 122.5 0.269 CL-ML Sandy Silty Clay with Gravel
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Table 4-2 Mustard Agent Breakdown Products Analytical Results

Analyte

1,4-

Sample i
dithiane

Number
(Sample Date) | Units
MBSmw-001-
0013-GW ug/L 0.88U 1U 10U
(11/8/2005)
MBSmw-002-
0014-GW ug/L 0.88U 1U 10U
(11/7/2005)
MBSmw-003-
0015-GW ug/L 0.88U 1U 10U
(11/7/2005)
MBSmw-004-
0016-GW ug/L 0.88U 1U 10U
(11/7/2005
MBSmw-005-
0017 ug/L 0.88U U 10U
(11/8/2005)
MBSmw-006-
0019-GW ug/L 0.88U 1U 10U
(11/7/2005)

Qualifier Definitions:
U = Not detected above method detection limits
MBSmw-003 is the background (upgradient) well for this site.

1,4-oxathiane | Thiodiglycol

4.2.2 Results of Additional Laboratory Analyses on Downgradient Wells

The groundwater sampled from downgradient wells MBSmw-005 and MBSmw-006
was analyzed for explosives, propellants, filtered TAL metals and cyanide, VOCs,
SVOCs, pesticides and PCBs. Explosives and propellants, and PCBs were not
detected above reporting limits in the groundwater sampled from MBSmw-005 and -
006. The results for explosive and propellant analysis are presented in Table 4-3. The
results for filtered TAL Metals and cyanide (Table 4-4), VOCs (Table 4-5), SVOCs
(Table 4-6), and Pesticides/PCBs (Table 4-7) are discussed in the following sections.
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Table 4-3 Explosive and Propellant Analytical Results for MBSmw-005 and

MBSmw-006
PI?eeI?rL?QaSzy MBSMw-005- | MBSmw-006-
Remediation 0010-GW 0012-GW

Analyte Goal (PRG) (11/8/2005) (11/7/2005)
1,3,5-Trinitrobenzene 1100 0.03U 0.03U
1,3-Dinitrobenzene 3.6 0.05U 0.05U
2,4,6-Trinitrotoluene 2.2 0.05UU 0.05UU
2,4-Dinitrotoluene 73 0.05U 0.05U
2,6-Dinitrotoluene 36 0.05U 0.05U
o s
samne2e, =
HMX 1800 0.036U 0.036U
m-Nitrotoluene 120 0.088U 0.088U
Nitrobenzene 34 0.05U 0.05U
Nitroguanidine 3600 20U 20U
o-Nitrotoluene 0.049 0.057U 0.057U
p-Nitrotoluene 0.66 0.088U 0.088U
RDX 0.61 0.036U 0.036U
Tetryl 360 0.05U 0.05U
Nitrocellulose NS 0.12U 0.14B,J

All results reported in ug/L

Qualifier Definitions:

B = estimated result, less than reporting limit

J = Method blank contamination.

U = Not detected above method detection limit

NS = no standard
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4.2.2.1 TAL Metals and Cyanide

The results of the filtered TAL metals and unfiltered cyanide analyses for groundwater
sampled from MBSmw-005 and -006 are presented in Table 4-4. The following TAL
metals were detected in the groundwater sample: arsenic, barium, calcium, iron,
magnesium, manganese, potassium, nickel and sodium. These compounds were
screened against site background levels, and against compounds that are considered
as essential nutrients to determine if they are to be considered as Site-Related
Contaminants (SRCs). Calcium, magnesium, iron, potassium, and sodium were
eliminated as potential SRCs because they are considered as essential nutrients.
Arsenic and manganese were eliminated as potential SRCs because they were
detected in the groundwater samples at a concentration less than the site background
level. Barium and nickel remain as SRCs for the AOC. Barium was detected at a
concentration of 84.0 and 86.1 micrograms/liter (ug/L), which is greater than the
background concentration of 82.1 ug/L. The MCL for barium is 2000 ug/L, and the
Region 9 PRG for barium is 2600 ug/L. Nickel was detected at MBSmw-006 at a
concentration of 1.7 ug/L. Since there is no background level set for nickel, any
concentration of nickel detected would lead to it being considered as an SRC. The
MCL for nickel is 100 ug/L, and the Region 9 PRG for nickel is 730 ug/L.
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Table 4-4 TAL Metals and Cyanide Analytical Results for MBSmw-005 and
MBSmw-006

MBSmw- | MBSmw- Background
005-0010- | 006-0012- Groundwater
GF GF Unconsolidated Region 9

Analyte | Units | (11/8/2005) | (11/7/2005) | 75ne - Filtered | SRC? | MCL PRG
Aluminum ug/L 47U 47U 0 No NS 36000
Antimony ug/L 4.1U 4.1U 0 No 6 15
Arsenic ug/L 7.3B 4.3U 11.7 No 10 0.045
Barium ug/L 84.0 86.1 82.1 Yes 2000 2600
Beryllium ug/L 0.3U 0.3U 0 No 4 NS
Cadmium ug/L 0.42U 0.42U 0 No 5 NS
Calcium ug/L 87200 80800 115000 No NS NS
Chromium ug/L 1.6U 1.6U 7.3 No 100 NS
Cobalt ug/L 1.2U 1.2U 0 No NS 730
Copper ug/L 1.8U 1.8U 0 No 1300 1500
Iron ug/L 359B 32U 279 No 30 10000
Lead ug/L 1.7U 1.7U 0 No 15 NS
Magnesium ug/L 25100 26000 43300 No NS NS
Manganese ug/L 350 550 J 1020 No 50 880
Mercury ug/L 0.09U 0.09U 0 No 2 11
Nickel ug/L 1.4U 1.7B 0 Yes 100 730
Potassium ug/L 1710B 5790 2890 No NS NS
Selenium ug/L 2.4U 2.4U 0 No 50 180
Silver ug/L 2.1U 2.1U 0 No 100 180
Sodium ug/L 10000 10800 45700 No NS NS
Thallium ug/L 0.022U 0.022U 0 No 2 2.4
Vanadium ug/L 1.9U 1.9U 0 No NS 36
Zinc ug/L 6.6U 6.6U 60.9 No 5000 11000
%’;ﬁ“de’ ug/L 1.3U 1.3U 0 No 200 730

Results of detected compounds in BOLD

U = Not detected above method detection limits

J = Method blank contamination

B = Estimated result with result less than reporting limit but greater or equal to the IDL/Method Detection
Limit (MDL).

NS = No Standard

SRC = Site-related Contaminant, MCL = Maximum Contaminant Level, PRG = Preliminary remediation
Goal

4.2.2.2VOCs

The results for VOC analysis for groundwater sampled from MBSmw-005 and-006 are
presented in Table 4-5. The only compound detected above method detection limits
was 2-butanone (MBSmw-005) at 0.95 ug/L however, this concentration was below the
Region 9 PRG (7000 ug/L).
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Table 4-5 VOCs Analytical Results for MBSmw-005 and MBSmw-006

MCL Region 9 | MBSmw-005- MBSmw-006-
PRG 0010-GW 0012-GW

Analyte (1/13/2006) (1/13/2006)
1,1,1-Trichlorethane NS 3200 0.21U 0.21U
1,1,2,2-Tetrachloroethane NS 0.43 0.22U 0.22U
1,1,2-Trichlorethane NS 0.2 0.22U 0.22U
1,1-Dichloroethane NS 7 0.18U 0.18U
1,1-Dichloroethene (total) NS 810 0.21U 0.21U
1,2,-Dibromoethane NS 0.0056 0.21U 0.21U
1,2-Dichloroethane NS 0.12 0.35U 0.35U
1,2-Dichloropropane NS 120 0.15U 0.15U
2-Butanone NS 7000 0.95J 0.39U
2-Hexanone NS NS 0.35U 0.35U
4-Methyl-2-Pentanone NS NS 0.32U 0.32U
Acetone NS 5500 1.1U 0.74U
Benzene 5 0.35 0.22U 0.22U
Bromochloromethane NS 0.18 0.24U 0.24U
Bromoform NS 8.5 0.17U 0.17U
Bromodichloromethane NS 0.18 0.14U 0.14U
Bromomethane NS 8.7 0.36U 0.36U
Carbon Disulfide NS 1000 0.28U 0.28U
Carbon Tetrachloride 5 0.17 0.19U 0.19U
Chlorobenzene NS 110 0.2U 0.2U
Chloroethane NS 4.6 0.24U 0.24U
Chloroform NS 0.17 0.16U 0.16U
Chloromethane NS 160 0.14U 0.14U
cis-1,3-Dichloropropene NS 0.4 0.12U 0.12U
Dibromochloromethane NS 0.13 0.19U 0.19U
Ethylbenzene 700 1300 0.19U 0.19U
Methylene Chloride NS 4.3 0.19U 0.19U
Styrene 11 1600 0.13U 0.13U
Tetrachloroethylene 5 0.1 0.19U 0.19U
Toluene 1000 720 0.17U 0.17U
trans-1,3-dichloropropene NS 0.4 0.17U 0.17U
Trichloroethene 5 0.028 0.28U 0.28U
Vinyl Chloride 2 0.02 0.21U 0.21U
Xylenes (total) NS 210 0.44U 0.44U

All results in ug/L

Results of detected compounds in BOLD

Qualifier Definitions:

U = Not detected above method detection limits

J = estimated

NS = No Standard
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4.2.2.3 SVOCs

Complete results for the SVOC analysis are presented in Table 4-6. All compounds
were not detected above the method detection limits, except for benzoic acid at
MBSmw-006 at 4.5 ug/L. The Region 9 PRG for benzoic acid is 150000 ug/L.

Table 4-6 SVOC Analytical Results for MBSmw-005 and MBSmw-006

MCL Region 9 MBSmw-005- MBSmw-006-
PRG 0010-GW 0012-GW
Analyte (11/8/2005) (11/7/2005)
1,2-Dichlorobenzene NS 370 0.16U 0.16U
1,2,4-Trichlorobenzene NS 7.2 0.12U 0.12U
1,3-Dichlorobenzene NS 180 0.11U 0.11U
1,4-Dichlorobenzene NS 0.5 0.13U 0.13U
2,2-Oxybis(1-Chloropropane) NS NS 1U 1U
2,4,5-Trichlorophenol NS 3600 0.13U 0.13U
2,4,6-Trichlorophenol NS 3.6 0.16U 0.16U
2,4-Dichlorophenol NS 110 0.24U 0.24U
2,4-Dimethylphenol NS 730 0.23U 0.23U
2,4-Dinitrophenol NS 73 1.3U 1.3U
2,4-Dinitrotoluene NS 73 0.16U 0.16U
2,6-Dinitrotoluene NS NS 0.17U 0.17U
2-Chloronapthalene NS 49. 0.29U 0.29U
2-Chlorophenol NS 30 0.14U 0.14U
2-Methylnapthalene NS NS 0.028U 0.028U
2-methylphenol NS 1800 0.15U 0.15U
2-Nitroaniline NS 3.2 0.18U 0.18U
2-Nitrophenol NS NS 0.14U 0.14U
3,3-Dichlorobenzene NS 0.15 0.19U 0.19U
3-Nitroaniline NS 3.2 0.094U 0.094U
4,6-dinitro-2-methyl phenol NS NS 0.29U 0.29U
4-Bromophenyl-phenylether NS NS 0.29U 0.29U
4-chloro-3-methylphenol NS NS 0.18U 0.18U
4-Chloroaniline NS 150 0.31U 0.31U
4-Chlorophenyl Phenyl Ether NS NS 0.21U 0.21U
4-methylphenol NS 180 1U 1U
4-Nitroaniline NS 3.2 0.11U 0.11U
4-Nitrophenol NS NS 1U 1U
Acenaphthene NS NS 0.028U 0.028U
Acenaphthylene NS NS 0.030U 0.030U
Anthracene NS 1800 0.030U 0.030U
Benzoic acid NS 150000 4.5 0.81U
Benzyl alcohol NS 11000 1.1U 1.1U
Benzo(a)anthracene NS 0.092 0.028U 0.028U
Benzo(a)pyrene 0.2 0.0092 0.022U 0.022U
Benzo(a)fluoranthene NS 0.092 0.043U 0.043U
Benzo(k)fluoranthene NS 0.92 0.071U 0.071U
Benzo(ghi)perylene NS NS 0.044U 0.044U
Benzyl Butyl Phthalate NS 7300 0.14U 0.14U
Bis(2-Chloroethyl) ether NS NS 0.19U 0.19U
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MBSmw-005- MBSmw-006-

MCL Region 9 0010-GW 0012-GW

Analyte PRG (11/8/2005) (11/7/2005)
bis(2-chloroethoxy) methane NS NS 0.24U 0.24U
bis(2-ethylhexyl) phthalate NS 4.8 2.3U 1.1U
Carbazole NS 3.4 0.17U 0.17U
Chrysene NS 9.2 0.035U 0.035U
Dibenz(a,h)Anthracene NS 0.0093 0.054U 0.054U
Dibenzofuran NS 12 0.025U 0.025U
Diethyl Phthalate NS NS 0.12U 0.12U
Dimethyl Phthalate NS 360000 0.27U 0.27U
di-n-Butyl Phthalate NS NS 0.13U 0.13U
di-n-Octyl Phthalate NS 1500 0.16U 0.16U
Fluoranthene NS NS 0.024U 0.024U
Fluorene NS NS 0.035U 0.035U
Hexachlorobenzene 1 0.042 0.075U 0.075U
Hexachlorocyclopentadiene NS 220 1.5U 1.5U
Hexachlorobutadiene NS 0.86 0.11U 0.11U
Hexachloroethane NS 4.8 0.21U 0.21U
Indeno(1,2,3-c,d)Pyrene NS 0.092 0.081U 0.081U
Isophorone NS 71 0.16U 0.16U
Napthalene NS 6.2 0.031U 0.031U
Nitrobenzene NS 3.4 0.21U 0.21U
n-Nitrosodi-n-Propylamine NS 9600 0.21U 0.21U
n-Nitrosodiphenylamine NS 14 0.18U 0.18U
Pentachlorphenol 1 0.56 2U 2U
Phenanthrene NS NS 0.044U 0.044U
Phenol NS 11000 0.14U 0.14U
Pyrene NS 180 0.051U 0.051U

All results in ug/L

Results of detected compounds in BOLD
Qualifier Definitions:

U = Not detected above method detection limits
J = estimated

NS = No Standard

4.2.3.4 Pesticides and PCBs

Complete results for pesticide and PCB analysis are presented in Table 4-7. PCBs
were not detected in the groundwater sampled from MBSmw-005 and -006, except for
PCB-1260 which was estimated at MBSmw-006 at a concentration of 0.088 ug/L. The
MCL for PCB-1260 is 0.5 ug/L and the Region 9 PRG is 0.034 ug/L. Pesticides were
not detected in the groundwater sampled from MBSmw-005 and -006.
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Table 4-7 Pesticides and PCBs Analytical Results for MBSmw-005 and
MBSmw-006

MCL Region 9 PRG MB Smw-005-0010- MBSmw-006-
0012-GW

Analyte GW (11/8/2005) (11/7/2005)
PCB-1016 0.5 0.034 0.25U 0.25U
PCB-1221 0.5 0.034 0.49U 0.49U
PCB-1232 0.5 0.034 0.41U 0.41U
PCB-1242 0.5 0.034 0.11U 0.11U
PCB-1248 0.5 0.034 0.049U 0.049U
PCB-1254 0.5 0.034 0.087U 0.087U
PCB-1260 0.5 0.034 0.071U 0.088J
4,4-DDD NS 0.28 0.0085U 0.0085U
4,4-DDE NS 0.2 0.0076U 0.0076U
4,4-DDT NS 0.2 0.0086U 0.0086U
Aldrin NS 0.003 0.0061U 0.0061U
Alpha-BHC NS 0.011 0.0062U 0.0062U
Alpha-Chlordane NS NS 0.0073U 0.0073U
Beta-BHC NS 0.032 0.0068U 0.0068U
Delta-BHC NS NS 0.0064U 0.0064U
Dieldrin NS 0.023 0.0067U 0.0067U
Endosulfan | NS 0.022 0.0072U 0.0072U
Endosulfan Il NS 0.022 0.0072U 0.0072U
Endosulfan Sulfate NS NS 0.0083U 0.0083U
Endrin 2 11 0.0074U 0.0074U
Endrin Aldehyde NS 11 0.0091U 0.0091U
Endrin Ketone NS NS 0.013U 0.013U
Gamma-BHC (Lindane) 0.2 0.052 0.0062U 0.0062U
Gamma-Chlordane NS NS 0.0065U 0.0065U
Heptachlor 0.4 0.015 0.0062U 0.0062U
Heptachlor Epoxide 0.2 0.0074 0.0065U 0.0065U
Methoxychlor 40 180 0.01U 0.01U
Toxaphene 3 0.061 0.33U 0.33U

All results in ug/L

Results of detected compounds in BOLD
Qualifier Definitions:

U = Not detected above method detection limits
J = estimated

NS = No Standard

4.3 MEC AVOIDANCE SURVEY SUMMARY

UXO technicians provided MEC avoidance training and support during all field
operations in accordance with the UXO and Explosive Avoidance Plan (Appendix C of
the Final Work Plan). The MEC avoidance crew cleared all soil, surface
water/sediment, and drilling locations. No unexploded ordnance, propellants, or visible
explosives were discovered during field reconnaissance and magnetometer surveys of
access routes and sampling or drilling. Mustard agent or any other chemical warfare
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agent was not detected on any of the drilling equipment used to install the monitoring

wells.

4.4 SUMMARY OF ANALYTICAL RESULTS

Groundwater samples were collected from all six monitoring wells at the Suspected
Mustard Agent Burial AOC. All of the samples were analyzed for mustard agent
breakdown products. The groundwater collected from the downgradient wells
MBSmw-005 and -006 was additionally analyzed for explosives and propellants,
fillered TAL metals and unfiltered cyanide, VOCs, SVOCs, pesticides and PCBs. The
results of the laboratory analysis are as follows:

Mustard agent breakdown products were not detected in any of the
groundwater samples collected.

Nitrocellulose at MBSmw-006 was the only explosive and propellant
detected in the samples collected from MBSmw-005 and MBSmw-006.
The result (1.4 ug/L) was qualified with a “B” due to method blank
contamination.

Analytical results of groundwater samples tested for Target Analyte List
(TAL) Metals were screened against facility wide background levels.
Barium (84.0 ug/L at MBSmw-005 and 86.1 ug/L at MBSmw-006) and
nickel (1.7 ug/L at MBSmw-006) exceeded the facility wide background
levels for these TAL Metals. The facility wide background level for
barium is 82.1 ug/L. The facility wide background level for nickel is O
ugl/l.

2-butanone at MBSmw-005 (0.95 ug/L) was the only VOC detected. The
Region 9 PRG for 2-butanone is 7000 ug/L.

Benzoic acid (4.5 ug/L at MBSmw-005) was the only SVOC detected.
The Region 9 PRG for benzoic acid is 150000 ug/L.

PCB-1260 (estimated at 0.088 ug/L at MBSmw-006) was the only PCB
detected for this investigation. The MCL for PCB-1260 is 0.5 ug/L and
the Region 9 PRG is 0.034 ug/L. Pesticides were not detected in the
groundwater sampled for this investigation.
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5.0 CONCLUSIONS

Mustard breakdown products were not detected in the groundwater sampled from the
monitoring wells installed at the Suspected Mustard Agent Burial AOC. There are
three possible explanations for this:

1. Mustard agent was not buried at the suspected burial site and is not present at
this location.

2. Mustard agent is present at the suspected burial site, but is not leaching into the
groundwater.

3. Mustard agent is present at the suspected burial site and is leaching into the
groundwater, but none of the wells installed for this investigation were placed to
intercept the plume.

It would take a substantial investigation to prove or disprove possibilities #'s 1 and 2
listed above. At this time, we do not recommend further investigation to determine if
mustard agent is present at the site for the following reasons:

1. An unsubstantiated and undocumented source reported that mustard agent
containers may have been buried at the site.

2. Thiodiglycol, a mustard agent breakdown product, was not detected at the AOC
during the previous investigation.

3. Mustard agent or mustard agent breakdown products were not detected at the
AOC during this investigation.

4. In summary, there has never been any evidence or documented indication that
mustard agent was ever buried at the AOC to warrant further investigation.
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Project: 05575 - Suspected Mustard Agent AOC (MBSMW-005-ST)
Laboratory Test Summary

Client: SpecPro

JL04517
1/18/2006
Sample Data ASTM D 2216
Sample Depth Tare Tare Wet Dry Sample Moisture
Number (m) (ft) Number Weight Weight Weight Weight Content
MBSMW 005-ST -- 20-22' 149 9.48 667.97 554.89 545.41 20.7%
Bulk Density ASTM D 2937
Total Tube Sample Diameter Length Volume Wet Density Dry Density
Weight Weight Weight (in) (in) (cm®) (pcf) (pcf)
668.0 9.48 658.5 2.823 3.307 339.228 121.2 100.4
Specific Gravity (-10 Material) ASTM D 854
Sample Full Pycno Temp Density Water ~ Correction Pynco/Water  Specific Specific Porosity
Weight (Mo) (Mb) (°C) d(Ty) K (Mpat Ty)  Gravity (Ty) Gravity (Tyo) (n) Vg Vi V,
39.16 370.41 20.6 0.99810 0.9999 345.41 2.766 2.766 0.419 58.1% 33.3% 8.5%
Particle Size Distribution ASTM D 422
Percent Passing (by weight) Sand
3/8" #4 #10 #40 #100 #200 Gravel (%) Cor. (%) Med. (%) Fine (%) Silt (%) Clay (%) Fines (%)
100.0 100.0 100.0 99.9 99.8 99.7 0.0 0.0 0.1 0.2 19.3 80.4 99.7
Limits ASTM D 4318 Classification ASTM D 2487
Atterberg Limits
LL PL Pl USCS Classification Cu Cc D10 D30 D50 D60
42.9 20.5 22.4 CL LEAN CLAY -- -- -- -- -- --
rev(7/12/98) J&L Laboratories, Inc.
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Project: 05575 - Suspected Mustard Agent AOC (MBSMW-006-ST)

Laboratory Test Summary

Client: SpecPro

JL04517
1/18/2006
Sample Data ASTM D 2216
Boring Sample Depth Tare Tare Wet Dry Sample Moisture
Number Number (m) (ft) Number Weight Weight Weight Weight Content
MBSMW 006-ST -- 24-26' 150 9.38 831.10 757.44 748.06 9.8%
Bulk Density ASTM D 2937
Total Tube Sample Diameter Length Volume Wet Density Dry Density
Weight Weight Weight (in) (in) (cm®) (pcf) (pcf)
821.7 9.38 812.3 2.856 3.591 376.897 134.6 122.5
Specific Gravity (-10 Material) ASTM D 854
Sample Full Pycno Temp Density Water ~ Correction Pynco/Water Specific Specific Porosity
Weight (Mo) (Mb) (°C) d(Tp) K (M, at Ty,) Gravity (Tp) Gravity (Tog) (n) Vg Vi, V,
39.76 366.82 20.8 0.99807 0.9998 341.87 2.685 2.685 0.269 73.1% 19.3% 7.6%
Particle Size Distribution ASTM D 422
Percent Passing (by weight) Sand
3/8" #4 #10 #40 #100 #200 Gravel (%) Cor. (%) Med. (%) Fine (%) Silt (%) Clay (%) Fines (%)
97.1 94.4 90.2 78.0 56.7 50.6 5.6 4.2 12.2 27.4 47.8 29.7 50.6
Limits ASTM D 4318 Classification ASTM D 2487
Atterberg Limits
LL PL PI USCS Classification Cu Cc D10 D30 D50 D60
SANDY SILTY CLAY WITH GRAVEL
175 11.3 6.2 CL -ML - - - - - -

Note: One large gravel in sample, removed to prevent sample GSD bias. Sample classification adjusted to include gravel descriptor.

rev(7/12/98)
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MONITORING WELL LOGS AND WELL DEVELOPMENT RECORDS

Page Number Site Number
4 MBS-1
7 MBS-2
11 MBS-3
15 MBS-4
20 MBS-5
38 MBS-6
11 Comprehensive Water Level
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TASK TEAM ACTIVITY LOG SHEET

PROJECT NAME: SUSPECTED MUSTRAD AGENT BURIAL SITE

Date mm/ddlyy): 1~ 13"0 sy m Tuw ThE)Sa  PAGE____ OF
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OZOCZU<<>._.m_~ PURGE SHEET

_uno.hmod. NAME: Suspected Mustard >mm=_" Burial Site

DATE (mmddiyy): . / 04 c Ve Imﬂl
WELL ID NUMBER: V5 5 -Q0+ WELL LOCATION: %Ncb;ﬁv -0d

DEPTH OF SCREENED INTERVAL (BTOC): 7 ft to ft

INNER CASING: TYPE: S D 2 inches

WELL VOLUME CALCULATION Vc = 3.142 X (di/2)? x (TD-H)

VF = 3.142 x [(dH/2)? - (do/2)]] (TD-S or H) (P)
NOTE: If S>H use S, if S<H use H

Vt = (Ve + Vi) (7.48)

WHERE: B
V¢ = Volume of water in well casing, cu. ft. dH = diameter of borehole, ft. ‘ el DR e
Vt = Total volume, ga. TD = total depth of well from top of well casing, ft.
Vf = Volume of water in filter pack, cu. ft. H = depth of water, ft., from top of well casing
do = outside of diameter of well casing, ft. S = depth to base of seal, ft., from top of well casing
di = inside diameter of well casing, ft. N
P = estimated porosity of filter pack T A
PURGEMETHOD; [ ]Bailer [ ]BladderPump [ {PumpType “eupl D Gl
u«\, my
MINIMUM PURGE VOLUME = Vit x 3 PURGE VOLUME: Y GAL.
- ] ,JJV‘J
SAMPLE METHOD: [ ]Bailer [ ]BladderPump [ ] Other (specify) U@%w LV
SITE CONDITIONS DURING PURGING:
i /. ! I \,\\f...k\ » =
FIELD OBSERVATIONS: £ e 8y oG T Qe U S
m
S&A PLAN SAMPLING PROCEDURE FOLLOWED:[ ]YES [ INO IF NO, WHY WAS A DEVIATION NECESSARY: W
zZ
2 %
TN , NP oy
! / H x H N ¢ : ~ v A
RECORDED BY: . _ MM { (im k@ [ 29-0Y QA CHECK BY: DQ [ ot 1173004 <
(Signature and Date) (Signatufg and Date)

L.ty
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TASK TEAM ACTIVITY LOG SHEET

PROJECT NAME: SUSPECTED MUSTRAD AGENT BURIAL SITE

Date (mm/ddiyy): _/0/26/6S  Su M Tu@DTh F Sa PAGE OF
Task Team Members:

Al Bfi//}s/zca,a-,o Bob Foy CT581, 1nre.)

Chers Whaite ( T7L, e
Gua Jaekson (7, Ine)

Narrative (include time and location):

MBS-005
13:4yo Frawk wl Fa\kinb-efz\) Eve. on site o wove
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Cment o ér'\\\ site
IS5 Beoin Jrilld ing Sewmpling O MBS-005
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Daily Weather Conditions: A.M.

P.M. Ho el SY
Recorded By @0 W"U : QA Checked B O i @f\»@
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TASK TEAM ACTIVITY LOG SHEET

PROJECT NAME: SUSPECTED MUSTRAD AGENT BURIAL SITE

Date (mm/ddiyy): 10/27/05  su M Tu W@F Sa PAGE OF
Task Team Members:

Al Br.\\mvzr Gut. deckeen (TTL, Ine)
Bow FaU\ CIss:cIna °
Chris W\M‘H (T \ne)
Narrative (include time and location):
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8o (3 MBS-00S
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q:4s A#emm‘ .Ska/bv\ tube 2420 bys - Mrewvenzsj
10110 Sawnple 26- 28 bas  plan to sdr well o 28
- ouble 5e+('tvuo wd( an 28 - \/uzaumva Sends
7' it Ousepns

- re-m,u})p\ 20- 28

- trowie set well
1sius  fiish nstalling MBS 003

- stadt do dawmdb Faom s?('elr‘\cé) woved oJf'

soil _daums (M) wovel out

*'Bochw\ ebockod Wocehow evera 2" fom 0-10" qaa.obow.den
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CwWA v aed w| formedi ke No CwA dotected.

3_9_32% o-pé side a oo Paxl Zcrko e site okl 0%00-16'00

Daily Weather Conditions: A.M. C/OUOOg ‘/O
C/o\)dv\ Yo'

Recorded By A)Q /&M—QQV»K‘ UQA Checked By \ U/‘@Gi\&g O\/\fm}LQ
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TASK TEAM ACTIVITY LOG SHEET

PROJECT NAME: SUSPECTED MUSTRAD AGENT BURIAL SITE

Date (mm/dd/yy): 1b-28-05  Su M Tu W Th(P Sa PAGE OF
Task Team Members:

Al 'Br\\\‘w\c&zr
Cheio White (r1eine) Yovin Zolevs (F&\kﬂ-v\\oers Exe)

Gub Jdackion (TTL ne)
Narrative (include time and location):
o7:20 H=s -tc&\%(c&e

©8.00 wave to  Site (Ko.\/m cv\\‘oos‘\‘ %'.oo>

YYLOM L W G %nw‘(@. 1o =ite wli d—O‘:bM
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1000 Kevin Zolos off sie
Deillecs  Set conenete pads outec (:rc'\‘ed”NQ
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Ao con g eqoip  Soush  dowebing  from
. O AU Q
sike

Daily Weather Conditions: A.M. ?a&\.@ o&ouaq\,) Ho®
P.M.

P :
Recorded By _Q_Q_&A.LQ_AT__ QA Checked By \ j Qx(l« yiQQf (@’“\‘*Qg
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TASK TEAM ACTIVITY LOG SHEET

PROJECT NAME: SUSPECTED MUSTRAD AGENT BURIAL SITE

Date (mm/dd/yy): 10]31l0S  Su@Tuw Th F Sa  PAGE OF
Task Team Members:

Al Br?\\“mcde(
Chads White (TTL, Ind)
..\c..,u\\) Leoviand (T tn)
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Daily Weather Conditions: A.M. Sunny  S0°
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Recorded By a@ M?),« QA Checked By /*RU/@ /

APPENDIX B 23



TASK TEAM ACTIVITY LOG SHEET

PROJECT NAME: SUSPECTED MUSTRAD AGENT BURIAL SITE

Date (mm/ddiyy): 1 [2[0s  sumM Tu@)Th F Sa  PAGE____OF
Task Team Members:

A\ ﬂ%\(“‘\\‘w\.\é’\

Narrative (include time and location):

1250 Aco MMB%-005 Lrom ™MESoob

14:00 Lesin dovelopmand of. M@5-005 oy bbeilen

O
1°30 -Ctv\:«s\r\ 32\/@\09@ of MBS-0O0S ‘,_ ys %dlws of
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lbyp  off sie

Daily Weather Conditions: A.M.

P.M. Somng  55°

A
U i VA
Recorded By O 0 W QA Checked By ( _ {/\CM\M»L(&A«»Qp
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TASK TEAM ACTIVITY LOG SHEET

PROJECT NAME: SUSPECTED MUSTRAD AGENT BURIAL SITE

Date (mm/dd/yy): \-08&-065  Su MCiDW Th F Sa PAGE OF
Task Team Members:

Al el \‘m.a#

Narrative (include time and location):
04:30-10°.00 wnmove Aagon from WA acea Yo ™MBS-005
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10200 - |0°\T set up. for _Savepling @ ™MBS-005 e
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MESmw 05-0110-G we
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Daily Weather Conditions: AM. __C loud “XS 55

f
Recorded By af{**» t‘:_i‘“‘kj& (,v. oA QA Checked By ‘ (@
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TASK TEAM ACTIVITY LOG SHEET

PROJECT NAME: SUSPECTED MUSTRAD AGENT BURIAL SITE

Date (mm/dd/yy): 1205  SuMTu W Th F Sa PAGE OF
Task Team Members: ’

Narrative (include time and location):

e . - o
VAFLEs =gl e, Test
S
il |
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Daily Weather Conditions: A.M. __" 1: S

e’
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L Agush
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(Cpd)
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TASK TEAM ACTIVITY LOG SHEET

PROJECT NAME: SUSPECTED MUSTRAD AGENT BURIAL SITE

Date (mm/ddlyy): 1V3"Ol sy mTuw Th(Ea  PAGE OF
Task Team Members:

cwre e C\;O\rfo [
EAle P etz alk

Narrative (include time and location):

o7 G aud S0+ up m MBS -05

1618 Do Punsins, 10000 OTW. el Ditone b B -2
How rose om  moser 65 | LQO m///m.‘w‘-c

|53 Take Tompl [y Hicdigl qco@ Gnd WW\/
MBESmuw ~ CO5- 0017 ~Gw
MEIm0 —00S-0019 - G0 (dup)

e Rk SanpPe  Cran U /dacm\ Qﬁwm\gmﬁ

L

¢ Qo o V\_Q/K)‘i*u)iQ»O Q/@CQ%" (/OLQ>

Daily Weather Conditions: A.M. BVWW\\J P, de\-ASiQR\AQ’b&Q@S} ;W S0°F-
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DISTRICT: HOLE NUMBER
1. COMPANY NAME: 2. DRILL SUBCONTRACTOR: { H
5?6&?@ Wi, TTL,\V\Q. SHEET _* _OF |
3. PROJECT: 4. LOCATION: o
Snepecked MBS (RVAAP-2.%) RUAAP-LS
s.navE OF BRLLER  (Chr 1S Winake 6. MANUFACTURERS DESIGNATION OF DRILL: . . 4S  CATV)
1S s;zsemrmg;gg[g; émmua L%;L?,P:{g'fpooﬂ 8. HOLE LOCATION: ™ RS-0 5

Sulsauut wettowmevds Bor '\QG i B! 9. SURFACE ELEVATION:

10. DATE STARTED: tS:q > 11. DATE COMPLETED: S S
‘ “1olaelos | " ‘ 10/27/0s
M |9
12. OVERBURDEN THICKNESS —osihwe = +0¢ color chawag| 15 DEPTH GROUNDWATER ENCOUNTERED:
[4]
13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED:
NTIN
14. TOTAL DEPTH OF HOLE 4 17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY):
2L bgs.
Shelly tob.
18. GEOTECHNICAL SAMPLES DISTURBED Uk}mTURBé l 19, TOTAL NUMBER OF CORE BOXES N IA
20. SAMPLES FOR CHEMICAL ANALYSIS VOC METALS OTHER (SPECIFY) OTHER (SPECIFY) QTHER (SPECIFY) 2t. TOTAL CORE
L]
A ceodinas Lo UKO|: CwWA were weaakive |(See coluwin oL bocihe log RECOVERY %
=" 22 o L< W :
22, DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHER (SPECIFY) 23. sl RE QF IN CT& ~ “
X 0 00
LOCATION SKETCH/COMMENTS SCALE: ' -—w*‘c%‘j
J % [
AT
COF) Ya¥d

N\
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HTRW DR

LING 1L.OG

HOLE NUMBER pq@6.0]

PROJECT: RVA AP AoC- 21D INSPECTOR At Beillin SHEET 2. OF Y
ELEV. DEPTH DESCRIPTION OF MATERIALS [« X ANALYTICAL REMARKS
(A) (B) () SCREENING w SAVMPLE SAMPLE NO. [(s))
RESULTS ORTORE BOX B
-1 Top ©.2- leaves, roots ©.0 2246 Gradioweter
] o ey debvw's o1 G5
— nest e G.
—__—_ he - B(an a_..J ﬁ\w‘\ o d ’Z-'
1 vwottled ‘.’:'uHu‘ CLAA wil
N G- SAMD CTan)
, 3 Reesd® _ JGsss) | L} - - ]
— 0 2-5-17 Camd
1 Brownt® gf&% (metibed) ©
—] Sty eupy w fom
- SAND  (Tul) damp .
3
. d Aecve w39 | | | o — -
3 Brown? c»é(mﬂ&ea) 0.0 4-5-810 Grad= 01
T =l c,ux wl £-m
- SAND ()
s ]
- a (b0
N =2 A [ I O
T Brown b or brown 0.0 Y-g 112 Grod= .1
T Cudd, sowme SiLtT
1 Brown sb{ @
O 181 ke 1.8 bas
1 7
. E QQ,ZO _ ez T D - _ .
= Brown 2 SwT, o0 | Yl Bz, Grads 3
- Siliy cLAY Sowmp BGa:= 3.5
] ofr-be 5\\“’ SeRn S 5 '
7 Tip (5poon) wet
J— LWA paper =
: V\Qﬁ wo eloer
= CD\A,....{,
APPEN
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HTRW DRILLING LOG HOLE NUMBER MBS -do5
PROJECT: RVAAP Acc- 2% INSPECTOR =~ Al B i\Yin SHEET % OF ¢
ELEV. DEPTH DESCRIPTION OF MATERIALS Pl gﬂ&PﬁGﬁ € = ANALYTICAL REMARKS
(A) B © WCREENING m SANPLE SAMPLE NO. (G)
RESULTS OR-€ERE BOX (9]

I & CLA wl ST 0.0 2-3.4-b Grodiovmeter = -

ST (pPlastie) O wal\iqavst L

1 _: ._._—_

p J REcz20  Qezs) | | | - | - - __  FE

- To? L5 - Giraq sy ©.0 2-4-5- -

- wil Sw —

7] Botduw 0M. C\rm_hw_g;é- -

S— SILT, sowe CLAY -

w g REc= 1A (o) — L | Aabrdas TR

4 Groy crbdw) ©.0 2-2-4-5 FIRST oanfLE 10-7H5

- Silt wel deptli o wedker [

— ‘ Voogohole® V02! _

- b5$‘ o

15 7] :_

o gec:20 legwd | _ | _ | o _ =

4 &rad plastic SO |2wen CWA paper ¢ -

- 2- weay . cead (ro —

7 Crt=M , wet 2 N e ) -

. = 3

s o REC=20_ CoBss) ~ | - . — £

J  Groy,plaske QLAY =232 —

19 _E ___—_
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HOLE NUMBER m@s-0loS

‘ HIRW DRILLING LOG
PROJECT: RVAAP Aoc-28 INSPECTOR Al BeitVinega s SHEET 3 OF
ELEV. DEPTH DESCRIPTION OF MATERIALS HEADSPACE GEOTECH = ANALYTICAL REMARKS
(A) (B) (o] SCREENING SAMPLE SAMPLE NO. [(¢))
RESULTS OR CORE BOX )
7 0.0 Sty Shelbytbe o
— fubhe - 2ot el
. 2w \—\eav\nvb Extedl A
- - . %‘ wdo a,ugg-
u _] L{DOPﬁI wiaale Auagatng ‘o
- G\rcu\ (:7\06:'\'7(., GdM g ot
- ‘H(‘) o( 5‘“«\""( Yubae Cwh pafen = w&a.fw
— fne cotor Me)
2 . RECGLS A i
d tept’ Grao! pfay—hcw o.0 woy- 15
T LAY 'wd
E Bﬁh\n oS- GLM
B T wed-cse SAND (wef)
u . RE¢=12 G | | | ] .
= &0 Swdby A
- +obe read (we ua\w
_____ 5" pusih Mg)
s
s o NOemcovera  (AU3)
4 op!': Crroq £-cve .0 |51zw 2 qu
] SAMND  aowme S0T sz& cead
- wek (,L\NJBL)
7 —: Pt 025 \ord M
- v.Cime SauplonT
. (10:04)
% - RFC L2’ @ stz,}M I — S S,
El 2o 25 A%
7 E o, 6@ 28
29 _.——
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A3
MONITORING WELL ID: MES-erl MES-005

INSTALLATION START: pate: \o[21les TIVE: _ V01O
INSTALLATION FINISH: pate: tolzlos e VSIS
ANNULAR SPACE MATERIALS INVENTORY:
Gle Eilter ek
GRANULAR FILTER PACK: TYPE: _N&E S0-b loas, QUANTITY: \O
BENTONITE SEAL: TYPE: OO u;"& huips QUANTITY: /

Rr-YIevee B b@n:pmu-#
GROUT: TYPE: (Type | poctianel) QUANTITY: 70 - CLeras

DESCRIPTION OF WELL SCREEN:
SLOT SIZE (inches): __0.0{ SLOT CONFIGURATION: _yaching S lo'l

# v
OUTSIDE DIAMETER: _2.873 NOMINAL INSIDE DIAMETER: __2.0b7

SCHEDULE/THICKNESS: __SCH 40D compPosITION: PV L
MANUFACTURER: Jdohnson

TYPE OF MATERIAL BETWEEN BOTTOM OF BORING AND SCREEN: Lfilder ?aok sand

DESCRIPTION OF WELL CASING:
OUTSIDE DIAMETER: __2-315" NOMINAL INSIDE DIAMETER: __2-007"
SCHEDULE/THICKNESS: __ 3¢+t Yo COMPOSITION: NC
MANUFACTURER: JAnnson

JOINT DESIGN AND COMPOSITION: _£ lushh Hheeod w_/ 0" ¢ hn,%

CENTRALIZERS DESIGN AND COMPOSITION: nA

DESCRIPTION OF PROTECTIVE CASING:
NOMINAL INSIDE DIAMETER: o composiTion: __Steel
SPECIAL PROBLEMS ENCOUNTERED DURING WELL CONSTRUCTION AND THEIR RESOLUTION:
Heavina samd wnsido Quagn @ 28’ \oe:\)s. 20 ausga hoole from
20-28' -

Was all well screen and casing material used for construction free of foreign matter (e.g. adhesive tape, labels, soil,
grease, etc.)? YES|[X] NOT ]

Was all well screen and casing material used for construction free of unsecured couplings, ruptures, and other physical
breakage and/or defects? YES[%] NO[ ]

Is deformation or bending of the installed well screen and casing minimized to the point of alfowing the insertion and
retrieval of a 1.0-inch bailer throughout the entire length of the complete well? YES[ ] NOJ[ 1

QUANTITY OF APPROVED WATER USED FOR FILTER PACK EMPLACEMENT: ;

RECORDED BY: pﬁ M—*ﬂv \0- 2705 QA CHECK BY: ,Ly ( 24 -0

7 (Signature and Datéo (Signature and Date)
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WELL NUMBER:

1o]26los

tolz1los

COORDINATES: N:
E:

REFERENCE POINT:

ELEVATION:

STEEL GUARD POST

STEEL PROTECTIVE CASING WITH
CAP

TOP OF RISER WITH WATERTIGHT CAP

HOLE DIA: (in) E |

GROUND SURFACE

DEPTH

ELEV

<&
w

v

PROTECTIVE CASING

oamny &V

TYPE: 5+e e“

BOTTOM OF SURFACE CASING

BACKFIiLL MATERIAL

TYPE: QQ,MLV\*‘ - \DAM‘\Q

Jrout

RISER CASING

oaay 2N

TYPE: P\JC_

TOP OF SEAL

Y

ANNULAR SEAL

7 Bentonite cWps

TOP OF FILTER PACK

{6

FILTER PACK
™PE Gildea\ Filtec Pack
Sand (NSF)

TOP OF SCREEN

SCREEN

piaw; ¥ TPE oyer

OPENING, WIDTH:

S\t o.ov

g

BOYTTOM OF SCREEN

BOTTOM OF SUMF

BOTTOM OF HOLE

"

/0

APPENDIX B
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Well Volume Calculation Sheet

Date: u/zlos Time: 14:00
Well ID: 25005
Well Location: PuOAP- 2D

Total Depth of Well (ft BTOC) _2%0
Depth to Water (ft BTOC) 1.95
Height of water column (ft) (Hc) _i12 o5

Well Volume Calculation:

Ve

Vf

Vit

Where:

Ve
VE
Vi
Ro
Hc
Rf
Re

APPENDIX B

3.142(Rc?)*Hc 0.2.8 cu. ft.

3.142[(Rf)-(Ro?)]*(Hc or length of screen)*(0.30)
**Note** use length of screen if Hc>length of screen

0.9 cu. ft.

(Ve+VH)*(7.48 gallcu. ft.)

06 gal | z. H3.

Volume of casing (ft°)

Volume of filter pack (ft%)

Total Volume

Outside radius of casing (0.10 ft)

Height of water column _i3.65 (ft)

Radius of filter pack (0.33 ft) Dl L 9]
Radius of inside casing (0.083 ft) 2%z o .- '«

34



Date: t/ 12 1OS

Well Number and Location: __ MBS -065 SVAAP-2.9

Development Crew: - /’? [ Prif )in;\)ﬁ/l

Driller (if applicable):

Al3
Water Levels/Time: Initial: | 6 95/ '1:9Q_ Pumping: /18-35++b. 20

Final: 1835 / lblwo

Total Well Depth:  Initial: _2.b.2.  FtBTOC Final. =0.Co  FtBTOC
Date and Time: Begin: 1![zlos 1400 Completed: _ /! [2los | r6i20
Development Method(s): bedler
Total Quantity of Water Removed: ___ 43 gals
DATE OF
FIELD MEASUREMENT SERIAL NUMBER LAST CALIBRATION
Horibe. (U-10
Temperature /
05007 0l51/65
Specific Conductivity ¢ ' ¥
oH i &
174 b
Turbidity
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TASK TEAM ACTIVITY LOG SHEET

PROJECT NAME: SUSPECTED MUSTRAD AGENT BURIAL SITE

Date (mm/ddyy): 10-24-65 Su@)Tu W Th F Sa PAGE OF
Task Team Members:

Al Br‘u\\\hsa( Guu(\,)Jow/\Lwﬁ CT7e, \wie)

Boo F&u@ _(T55T tnd)

Ciaris Whike  (TTL ine)

Narrative (include time and location):
0en  Boo Fauw on site
W30 TTu ano site N
AR }@a&e{)
“take 66 Boo galloatank to NACATest Area
230 Viets on site do deliver 500 galluns of weden
13t05  Safedy waokina o 03P Ciciek oS W‘*‘o\
4:00 Scome out o.occ,esg 4o Jri\\ sites
-drillers  Secvice dvock broke down an
&ﬁ Greenteat RA. — Wwad altemabor
- deillecs i droek ‘ loed P~‘=6= Luild decon

Qlrean,

1712 Deillers off site

LY &= O
Daily Weather Conditions: @ Rain ; HsS

P Raun 45° 0 @MQ
Recorded By Q,Q %"% QA Checked By< A )f\Oh\kM A

/}V

APPENDIX B 38




TASK TEAM ACTIVITY LOG SHEET

PROJECT NAME: SUSPECTED MUSTRAD AGENT BURIAL SITE

Date (mm/dd/yy): 1025-0S  Ssu M fu Th F Sa PAGE OF
Task Team Members:

Al ‘Bcl\\\ngop.r C‘wtb Jaclkson (TTL Ine)

Bob Fau@ (1551 Inc.)
Chyis White {TTL \ne)

Narrative (include time and location):
072320 Ta,el%afe HeS meeting
- drillers 4o €x sevvre druck ¢ load dromsom rig

0430 wmove 4o site
100D Rw(\) stuek . mud o seuth access trail
- veed Yo call dorp, for ris nspedhion
- Falkenkorsa Excavedine durt on site wl 4-01324"‘
opm&gr i) Pm.O \-:aika«\\aerac\) 230-026-H2S

[4:30 Falkenbeaa on site wl Tecex %220 d—osgb\
1S'2%0 wwove r?s\), o site : S&u? on PSS -aolk
Deill ¢ sawmple o W » HMBsS-006b
ob Fawt) Hecle  dowrolo wl Zr/v.g,aé,iomd‘e/;——
all readins _inclicete mo Uxo
12:00 _ finish, pove ol sife Loy the fs(iu)

N o
Daily Weather Conditions: A.M. Ruin 4o

/7

pM.___Rein 45° AN ATE,
(10 Bontd, el 2, Y
Recorded By o N QA Checked By _\. M AN
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TASK TEAM ACTIVITY LOG SHEET

PROJECT NAME: SUSPECTED MUSTRAD AGENT BURIAL SITE

Date (mm/ddiyy): 10]26[0S  suM Tu@PTh F Sa  PAGE OF
Task Team Members:

A\ Brillinger Guoe Jleckson (T, Ine)
B Fw« (To5T Tne)
Chwnis szfe (T we)
Narrative (include time and location):
o7:30  HiS tailsede mke.
8:30 @ MBS-00b 5:4—2 be@m Augening O 6’
-site V. wet * muda(r;\, 0
- a#empf .sh.e/bu; -/ube 22°.2¢ - no recovean
- 6he/bLf fube Z‘/Zé - g7 rewve.r% v
10:30  finish a(/u//ma b 28" bgs - will st wedl
4o a(p.rp-f/) ~ 23 (‘pd,u/z‘orko awSﬂle)

12:00 _finish Zmu#;%\ MBS-00 b
/2'.70 O# 5.'.‘f€ é(c'( /unc,a

Bob Fc»«\ of TSH e clrocked boce kole even 2
Coom_© -ko 10 boas wl Guadiowster. 'Rm»LmeGs e
MBS -006 \Y\AL(L@A‘@.A wo UXO. he also chackad deitl pipe
vpoa comtad wl Lormation weker usiea Cvemienl Wen fone
A%-«:Q dede doc Pecpon. Al reaoLlwé.s wece w&d‘we— wo
CwA Pres,«.\i.

0
Daily Weather Gonditions: AM. __C lovels. 90

P.M. N A :
Recorded By (L),Q W’E P QA Checked B{\W} (\Q/w@
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TASK TEAM ACTIVITY LOG SHEET

PROJECT NAME: SUSPECTED MUSTRAD AGENT BURIAL SITE

Date (mm/ddiyy): 11 [02[05  suM Tu@DTh F Sa  PAGE___ OF
Task Team Members:

Al Beillines
(&)

Narrative (include time and location):

10130 Ha,u\‘mc(‘) svpplies ¢ equip. Lrow  NACA site
Jo MBS 0oL : MBS 20S  foc  well &V%Pmﬂj‘

1:00_besra developmat of MES-00L by bovilec

13:30 S:tvu\s\r\ oko.ve,\om of MBS>-00b. O“/s 36&1/(0\45
of water rewoved PW Tewnp, Spoc. Cond , DO.
Srabiliged 3x Jducive  dovelopwme.d.

350 wiove to MBS-00s

- 0
Daily Weather Conditions: A.M. Sunn vzt) 20

P.M. g /k /N

. BN 01
Recorded By __{ ;}Q &QQA? QA Checked By.___¥ Liﬁwk\ CMvg]
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TASK TEAM ACTIVITY LOG SHEET

PROJECT NAME: SUSPECTED MUSTRAD AGENT BURIAL SITE

AR
Date (mm/dd/yy): nlgZfos Su(MTu W Th F Sa PAGE OF
Task Team Members:

Al 'Bd\\‘evwsé_z('
Chawntelle Carcoll

Narrative (include time and location).

4S50 Set vp o MBS-006

Sampgp o PR S v g OO ~OV2 -~ ﬂu‘: MS 'M&D

B S vl - O Otorm e qﬂP—

Pk, PCB, Expl., Prop. SYOC VOO CN, TAL melals
Wo&‘\i\\.‘:\)wl ] Lu-dithiane ; N H—W%Wanp

(Y55 5

1sus be,oB\n S lin

wizo  Fiaish $am9\:na dg e - mmove off
5”’6 QO( “HAQ cgqxasé

Daily Weather Conditions: A.M.

PM _SVema S55° . O\
‘ b N\ o@g@m@
Recorded By > QA Checked By }/L oI MAN 4
S

AN
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TASK TEAM

ACTIVITY LOG SHEET

PROJECT NAME: SUSPECTED MUSTRAD AGENT BURIAL SITE

Date (mm/dd/yy): 1} 2.1-05
Task Team Members:

F\\\ %{“\\ k: w42y

SuM TuW Th F Sa

PAGE OF

&)

Narrative (include time and location):

wHe  en ste o ™

W2 - 00 Lo Lorvn

S

5

£

o
T

Jeef

=lue

PN
A N A

UL Py v
iy

- oL
T ok PRI

Daily Weather Conditions: A.M.

SNy

U

P.M.

Recorded By

NN

APPENDIX B

{\’ \/(\»\B.
QA Checked By \___
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TASK TEAM ACTIVITY LOG SHEET

PROJECT NAME: SUSPECTED MUSTRAD AGENT BURIAL SITE

Date (mm/ddyy): 1=3 0%  sumTuw ThEBa  PAGE OF
Task Team Members:

Ob\cw@@kq me I

Erte Preteaale

Narrative (include time and location):

1203 Comie Qud S0Fup o Mes-00G
1 60-3\,‘,\ PM%M»-\ D.TW -17/0 | D.TA. NO09. HowrwleQng/m
D47 ek Pl /'\{ﬂ\‘H’\\OdAO\U\\ | cnd mMs{msp

MBS mio-00(, @)Cl —q W /mfbﬁmw—-OOLg 019 - ms/msn

Funioh Somps. s an u,;o Idecon
308 <o o nuyt [ocashim { weo 02

Daily Weather Conditions: A.M. \pxdbu“é 5\ WU&"W\\E ot ) L0 50 86 F

P.M.
¥ -
Recorded By p&’@“\&Q& (QJ"\&QQQA Checked By Q—Q W
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HTRW DRILLING LOG

DISTRICT:

HOLE NUMBER

MEBS-006

OLVEVALLE

1. COMPANY NAME:
Spec Pro \nc.

2. DRILL SUBCONTRACTOR:

TTU Fne.

SHEET L OF_ﬁ/_

3. PROJECT: 5\_}5‘74_‘*&3 HMustand Aﬁxz_.\:k Burial

4. LOCATION:

RVAAP-28

5. NAME OF DRILLER:

C\vis White.

6. MANUFACTURERS DESIGNATIONOF DRIL. CME Y S C ATv )

7. SIZES AND TYPES OF DRILLING

A7 HSA | 27 Splifpcon

8. HOLE LOCATION:

AND SAMPLING EQUIPMENT MBb -0 &
Subsyc Instvoments Borehole Gradiomatey (BH& D] o oiocice b mvaTION:
vsed for uxo read.:g%ﬁ ote12" 'Dr‘-)\‘m&eg.‘u:?m\d chaghed
N N A = B p
C CWA usina M2 56 Shamical lest rot 21 10. DATE STARTED: 80 11. DATE COMPLETED: o%:4Y
\ : CWA pepac: : O pesitives 10-25-05 \of2blos

12. OVERBURDEN THICKNESS tor aclued & 15. DEPTH GROUNDWATER ENCOUNTERED: i7.7 !
13. DEPTH DRILLED INTO ROCK / 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED:
NIA 0.2 bas (/S hrs)
[ 4
14, TOTAL DEPTH OF HOLE R 17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY):
18, GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19, TOTAL NUMBER OF CORE Boxes A/ A

20. SAMPLES FOR CHEMICAL ANALYSIS VOC METALS QTHER (SPECIFY) OTHER (SPECIFY) QTHER (SPECIFY) 21. TOTAL CORE
Al readings for UXJ = CWA wdére M%_&J.‘ ve (see colomn i of bovring Lok) RECOVERY %
22. DISPOSITION OF HOLEd BACKFILLED MONITORING WELL OTHER (SPECIFY) 23, TURE O SPECTOR & N ]
Pl AT
o)
LOCATION SKETCH/COMMENTS SCALE: N TS
daclod® Lealp0Z
[ Y P
4 MBE-00
L8 o 4 s
a1 2874
¢ il
N\BS 100k
VG
Mo
F
19)
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HTRW DRILLING L.OG

HOLE NUMBER #85-¢¢)

PROJECT: Suspected MBS (RvAAP-2%)

INSPECTOR

Al Brillinegen

sueetr 2. oF 4

ELEV.
)

DEPTH
@)

DESCRIPTION OF MATERIALS
©

SCREENING M!a
RESULTS

%}@1’, )OANALYTICAL

BGRCOREBOX

SAMPLE NO.
®

REMARKS
©)]

Lo |

APP
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Browm ¢ 3(%CMM)
3\1"(’\( Fine Sand ‘o
Sildy sw'é Ay
(Tied)

e a— om

Prown ond Qr

(wottled) =t “’6
CLAY v v.oRne
Sand (Ti)

S P D i g

B(ow:\ b W‘gﬁwm“)
Sy CLAY b ver
Line Sand (1)

T e e

CLAY , W vHh orc..vuhﬂ.-

browa st H—~‘ el

REC=2.0__ — e
Top 12" Brown 3 N
Cmotbled) LAY .w‘%wa
Orcuw‘)z—\omuﬂ a?\-(-ul
c\c‘q oS

Botom 0.8": Gira plastic
QLAY | some silt

10

o0

P

0.0

b e —

Brown ¢ M(WM 0.0

e

46

\-1-2-7

P

34-b-10

e cmme g

?’— 8-10-/S

7-9-11-(3

Gacadiowerer o =
s (8.2 milligauss)

P . T e
o
[

Grad = ne:
(z.2) 8

thazﬁlo.
Cnegq)

=

Grad = L

- — Lol .

Grad.= 14[13

Illll|llIllIIIIIIIIllllIIIIIlIlIHIIIllilllIIIlllllllllllllllIIIIlllllIIIIIIIIIIIIH!III!I[IIIIHII
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HTRW DRILLING L.OG HOLE NUMBER MB3-¢
PROJECT: Sy ye MBS (RVAAP-28 ) INSPECTOR ~ A\{ —Br:\\;,\?, SHEET @, OF ¢
ELEV. DEPT}-I DESCRIPTION OF MATERIAL; ﬂ@mﬂmw M GROTECH ANALYTICAL REMA‘}’{KS
{A) (B) [(%} SCREENING ~SEXMPTE SAMPLE NO. (G)
RESULTS SR-COREROX (F)
0 Ge CLA‘l,eowuz 0.0 %ov" esonks] Grod. = S
1 SiH trece V. e 2-4-5-
- Sawnd
u
12_E~@_E€_="7;~O'__ R T I F S E S
3 Gray CLAY Hcace o6 |2-3-5-7
T SiH
6 _
,4_E<REC=’2.0')—_ J U A R
4 Graq CLAY , plastic, | ©:© 2-2-34
T trace ik
- Q\c»\ b&l.b\ﬂ:&s domp
— o 1.5
= Eand éé‘ﬂ)ﬂ\ -cor7-\'\’nt2h'
- y wolzsY @ 1706 hes
3 _<Rec.=’2.o)_ (rroowe)| N R T
JTop 11" Giecosy CLAY, 0.0 WOH - WoH- - cheek drill pipe
i oS alsove. 13-18 w| ewA paper:
T Botom 03" Browsn, wef ragy read, “:Dw\“
17 j 'C\‘\L'\O Coorse mdicakton of
- M%U\M 4o sub wian Cwid
- SAND, with gqravel, Begin Irilling
i some St o lzelos
o AQRecz20) Coswswe)l ) | |
- Top 0.%" Brown wet | 0.0 2-8-5-8
T fine Yo coarse SAND,
4 Wit aravel
19 __: Bottom 0.1 B C:’\m‘.‘ e_\w‘(us
= Silt, sildy LAY with
7 fine do mediom SAND
APPENDIX B 47
20 "’&ec: 1‘5') (08:55 "\r.'.s)

llllllIllillll|l|Illlllllllll‘llIIIHIl[lIIIlIIH|IIII|II|I|IIIIIIIIIIIIIIIIIII]IIII'IIIIIIIIIIIIII




HOLE NUMBER MBS- ol &

HTRW DRILLING LOG
PROJECT: Suspected MBS (RVAAP-29) INSPECTOR Al BeiWinessr SHEET 4 OF 4
ELEV. DEPTH DESCRIPTION OF MATERIALS ﬂ%@%m GEOTEEH ‘@ ANALYT!CAL‘ REMARKS
[GY) ®) ©) SCREENING SANTPTE SAMPLE NO. [(©)
RESULTS QR-COREBOX ()
7 'Bﬂ:wﬁ'ule:& . fira 4o | 0.0 sf;‘-\,ﬁ\-%” CWA papec~
O wediuvm SAND, fine 3.4 nea . read
] Somd content incnases & (no cotor d«mehe.)
-1 wida depih
2t ]
zzj<8ec=20:)_f°33°§hﬁsl_,,,_ﬂ_ Ao L.
- 0.0 Shelby | Shalloy fobe push
= dube™ |2 10" @ 900 psi
4 No Rwu% CwWA =
B — weoy. vead (wo eolor
24 :Recm%-% _____ R T R A
] 0.0 Shalby | Shelby tube push
- tube | % 18"@ 1000 psi
. —: Cwh paper s
- nay,. e
- (wo eolor c.kwmsu)
2 Rec=Hl"
s _J NEST 0 - s B i S
- G(b.s medivm Yo 0.0 B-8- 1%
H vernSine SAND, 12
E ¥‘ma %o \nerceses
n 7wk doptha
E . End ofoorina @
28 _“_(,R—QC,‘ L(o__) __(9‘_"'1%_"_"3) _ S P S ,2_@,'_'9 5:Q—~ —
»
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. PROJECT NAME: Suspected Mustard Agent Burial Site

MONITORING WELL ID: __ MBS -6

INSTALLATION START: DATE: 10 126 I 05 TIME: (0:30

INSTALLATION FINISH: DATE: /0/ 26/0S  Tnve. /2:00

ANNULAR SPACE MATERIALS INVENTORY:
G‘de Filter P&Lk (O

GRANULAR FILTER PACK: TYPE: _NSE_Se-lb oas  QUANTITY:

BENTONITE SEAL: TYPE: Baﬁ'&?éke:u?s‘u auanTiTy: /2 ba.a

GROUT: Tvpe; s2mant-boctondte ATy GO gw(onb
DESCRIPTION OF WELL SCREEN:

SLOT SIZE (inches): __©.O ) SLOT CONFIGURATION: .y @chhing Slot

OUTSIDE DIAVETER: _2.31S " NOMINAL INSIDE DIAMETER: __2-007 "

SCHEDULETHICKNESS: __ T 0 COMPOSITION: __PVE

MANUFACTURER: dohnson

TYPE OF MATERIAL BETWEEN BOTTOM OF BORING AND SCREEN: ¥i \"‘Qf PMK S0n C)

DESCRIPTION OF WELL CASING:
14 #
OUTSIDE DIAMETER: __2.375 NOMINAL INSIDE DIAMETER: __ 2.067

SCHEDULE/THICKNESS: _ S¢H 4D COMPOSITION: Ave

MANUFACTURER: Johnson
JOINT DESIGN AND compPostTion: _ + lus\h Haread w| O ring
CENTRALIZERS DESIGN AND COMPOSITION: A

DESCRIPTION OF PROTECTIVE CASING:
{4 eJ
NOMINAL INSIDE DIAMETER: 2] COMPOSITION: 6“'&

SPECIAL PROBLEMS ENCOUNTERED DURING WELL CONSTRUCTION AND THEIR RESOLUTION:
Nowie.

Was all well screen and casing material used for construction free of foreign matter (e.g. adhesive tape, labels, soil,
grease, etc)?  YES[X] NOI[ ]

Was all well screen and casing material used for construction free of unsecured couplings, ruptures, and other physical
breakage and/or defects? YES[X] NO[ ]

is deformation or bending of the installed well screen and casing minimized to the point of allowing the insertion and
retrieval of a 1.0-inch bailer throughout the entire length of the complete well? YES[%] NOJ[ 1

QUANTITY OF APPROVED WATER USED FOR FILTER PACK EMPLACEMENT: __ ™ 1A

ot Gl 0
RECORDED BY: _Qg_ﬁl\«%— 10-26-05 QA CHECK BY:\ (A

(Signature ’hd Date) (Signature and Date) || -0
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BEGIN: 10/25/05

10/26/53

HOLE DIA: (in) > !

e cewment ben%t‘b_;\&:\_"_\'i

WELL NUMBER: M@ -00 END:
COORDINATES: é" REFERENCE POINT: ELEVATION:
DEPTH | ELEV
STEEL GUARD POST :
STEEL PROTECTIVE CASING WITH
CAP TOP OF RISER WITH WATERTIGHT CAP
, L GROUND SURFACE - 0
PROTECTIVE CASING
DAy (atf
.......... v sdee |
BOTTOM OF SURFACE CASING
BACKFILL MATERIAL

RISER CASING
oy 2"
TYPE: P\[("
TOP OF SEAL
ANNULAR SEAL

e Berdond ke nips

TOP OF FILTER PACK

1%y

FILTER PACK
wee: Glavse Fi er Pec e
SAID (NSF)
TOP OF SCREEN
SCREEN
w2 Y e PG
OPENNG L WOTE oy Y

B8OTTOM OF SCREEN

BOTTOM OF SUMP

A 4
)
oo

B80TTOM OF HOLE
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Well Volume Calculation Sheet

Date: ule2 los Time: W'o0

Well 1D: MBRI-006

Well Location: = TR VAAC- 2.8

Total Depth of Well (ft BTOC) _ 20.00
Depth to Water (ft BTOC) 7S
Height of water column (ft) (Hc) __12.25

Well Volume Calculation:
' Co .oob“?k 1235 )

Ve = 3.142(Rc®)*He o.21 _ cu.ft
Vi = 3.142[(R)-(Ro)]*(Hc or length of screen)*(0.30)
**Note** use length of screen if Hc>length of screen
= _o0Aa3 ocuft (3.2 o 6:8)C10) (.3) 7 .93
Vt = (Ve+Vi)*(7.48 galicu. ft.) = (o.2e74 0Rl3)(1u )~

I

8.917 gal. «x 5= Yy gS 6QMM)

Where:
Ve = Volume of casing (ft%)
Vf = Volume of filter pack (ft%)
Vit = Total Volume 2
Ro = Outside radius of casing (0.10ft) Re = © !
Hc = Height of water column _ }72.45 (ft)
Rf = Radius of filter pack (0.33 ft) RS2: ©.108%
Re = Radius of inside casing (0.083 ft)
Ac? = o.o0o06se9
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Date: /! /02 | ©5

Well Number and Location: ™MBS-606 ¢ BVAAP-28

Development Crew: A\ B N

Driller (if applicable):

Water Levels/Time: Initial: _/72.6S/_/1:00  Pumping: /

Finall [2.70 | 1330

Total Well Depth: Initial: _29.45_ FtBTOC Final: _28.1 Ft BTOC
Date and Time: Begin: Il/oz/gy 0:10 Completed: !'!2_,05 | 1330

Development Method(s): _ baler

Total Quantity of Water Removed: Hs gals
DATE OF
FIELD MEASUREMENT SERIAL NUMBER LAST CALIBRATION
Horiba (/-10
Temperature / 0/ 37/ / 05
b050077
]
Specific Conductivity L
)
pH i
1) .
Turbidity
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MBS-005slugin
WELL ID: MBSmw-005

Local ID: MBSmw-005slugin

INPUT Date: 11/21/2005
Construction: Time: 13:00
Casing dia. (d.) 2 Inch
Annulus dia. (d,,) 8.25 Inch v %L <«
Screen Length (L) 10 Feet DTW A ] A 4
A
Depths to: o8 T
water level (DTW) 18.2 Feet - X
DTB E H D
top of screen (TOS) 20 Feet = I
Base of Aquifer (DTB) 30 Feet \d_\

Annular Fill: .
across screen -- Coarse Sand Base of Aquifer

above screen -- Bentonite

Adjust slope of line to estimate K

Aquifer Material -- Fine Sand 10.00
COMPUTED

Letted 10 Feet

D= 11.8 Feet

H= 11.8 Feet

L/r, = 29.09
Y0-DISPLACEMENT = 35.70 cm

Yo-sLug = 37.48 cm o
>

From look-up table using L/r,,

1.00(

BT,
4

Oy O s

Fully penetrate C = 2.041
In(Re/rw) = 2.623
Re = 4.74 cm

Slope = 0.005283 log;e/sec

toge recovery = 189 sec
Input is consistent.

A
1

0.00034 cm/Second | 0.10

00:00 00:43 01:26 02:10
TIME, Minute:Second

K=0.00034 is less than likely minimum of 0.00106 for Fine Sand
REMARKS: Bouwer and Rice analysis of slug test, WRR 1976
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MBS-005slugin
Reduced Data

Time, Water
Entry  Hr:Min:Sec Level
1 0:00:00.0 9.37
2 0:00:03.0 9.28
3 0:00:06.0 9.22
4 0:00:09.0 9.17
5 0:00:12.0 9.14
6 0:00:15.0 9.11
7 0:00:18.0 9.09
8 0:00:21.0 9.08
9 0:00:24.0 9.08
10 0:00:27.0 9.07
11 0:00:30.0 9.07
12 0:00:33.0 9.06
13 0:00:36.0 9.06
14 0:00:39.0 9.06
15 0:00:42.0 9.06
16 0:00:45.0 9.06
17 0:00:48.0 9.06
18 0:00:51.0 9.06
19 0:00:54.0 9.06
20 0:00:57.0 9.06
21 0:01:00.0 9.06
22 0:01:03.0 9.06
23 0:01:06.0 9.06
24 0:01:09.0 9.06
25 0:01:12.0 9.06
26 0:01:15.0 9.06
27 0:01:18.0 9.06
28 0:01:21.0 9.05
29 0:01:24.0 9.05
30 0:01:27.0 9.06
31 0:01:30.0 9.06
32 0:01:33.0 9.06
33 0:01:36.0 9.06
34 0:01:39.0 9.06
35 0:01:42.0 9.06
36 0:01:45.0 9.06
37 0:01:48.0 9.05
38 0:01:51.0 9.05
39 0:01:54.0 9.05
40 0:01:57.0 9.06
41 0:02:00.0 9.06
42 0:02:03.0 9.05
43 0:02:06.0 9.06
44 0:02:09.0 9.06
45 0:02:12.0 9.06
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MBS-005slugout
WELL ID: MBSmw-005

Local ID: /-005slugout

INPUT Date: 11/21/2005
Construction: Time: 13:15
Casing dia. (d.) 2 Inch
Annulus dia. (d,,) 8.25 Inch v %L <«
Screen Length (L) 10 Feet DTW A ] A 4
A
Depths to: o8 T
water level (DTW) 18.2 Feet - X
DTB E H D
top of screen (TOS) 20 Feet = I
Base of Aquifer (DTB) 30 Feet \d_\

Annular Fill: .
across screen -- Coarse Sand Base of Aquifer

above screen -- Bentonite

Adjust slope of line to estimate K

Aquifer Material -- Fine Sand
COMPUTED
Lwetted 10 Feet
D= 11.8 Feet
H= 11.8 Feet
L/r, = 29.09
Y0-DISPLACEMENT = 41.97 cm
Yo-sLug = 37.48 cm o
From look-up table using L/r,, >
0.10 |
Fully penetrate C = 2.041
In(Re/rw) = 2.623
Re = 4.74 cm
Slope = 0.016744 log;e/sec
toge recovery = 60 sec
Input is consistent.
| K = 0.0011 cm/Second |  oo0:
00:00 00:43 01:26 02:10
TIME, Minute:Second
REMARKS: Bouwer and Rice analysis of slug test, WRR 1976
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MBS-005slugout
Reduced Data

Time, Water
Entry  Hr:Min:Sec Level
1 0:00:06.0 8.12
2 0:00:09.0 8.35
3 0:00:12.0 8.53
4 0:00:15.0 8.67
5 0:00:18.0 8.77
6 0:00:21.0 8.85
7 0:00:24.0 8.91
8 0:00:27.0 8.95
9 0:00:30.0 8.98
10 0:00:33.0 9.00
11 0:00:36.0 9.02
12 0:00:39.0 9.03
13 0:00:42.0 9.04
14 0:00:45.0 9.04
15 0:00:48.0 9.05
16 0:00:51.0 9.05
17 0:00:54.0 9.05
18 0:00:57.0 9.05
19 0:01:00.0 9.05
20 0:01:03.0 9.05
21 0:01:06.0 9.06
22 0:01:09.0 9.06
23 0:01:12.0 9.06
24 0:01:15.0 9.06
25 0:01:18.0 9.06
26 0:01:21.0 9.06
27 0:01:24.0 9.06
28 0:01:27.0 9.06
29 0:01:30.0 9.06
30 0:01:33.0 9.06
31 0:01:36.0 9.06
32 0:01:39.0 9.06
33 0:01:42.0 9.06
34 0:01:45.0 9.06
35 0:01:48.0 9.06
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MBS-006slugout
WELL ID: MBSmw-006

Local ID: MBS-006 slug out

INPUT Date: 11/21/2005
Construction: Time: 12:30
Casing dia. (d.) 2 Inch
Annulus dia. (d) 10.25 Inch v %L <«
Screen Length (L) 10 Feet DTW 4|\“ A 4
A
Depths to: o8
water level (DTW) 17.7 Feet - X
DTB — H D
top of screen (TOS) 18 Feet =y v
Base of Aquifer (DTB) 28 Feet \ \
dw
Annular Fill: .
above screen -- Bentonite
Adjust slope of line to estimate K
Aquifer Material -- Fine Sand 10.00
COMPUTED
Lwetted 10 Feet
D= 10.3 Feet
H= 10.3 Feet
L/r, = 23.41
Y0-DISPLACEMENT = 32.65 cm
Yo-sLug — 37.48 cm o
=

From look-up table using L/r,,

1.00(
0 O R |
Fully penetrate C = 1.856
In(Re/rw) = 2.354
Re = 4.49 cm

Slope = 0.005387 log;e/sec

toge recovery = 186 sec
Input is consistent.

A
1

0.00031 cm/Second | 0.10

00:00 00:43 01:26 02:10
TIME, Minute:Second

K=0.00031 is less than likely minimum of 0.00106 for Fine Sand
REMARKS: Bouwer and Rice analysis of slug test, WRR 1976
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MBS-006slugout
Reduced Data

Time, Water
Entry  Hr:Min:Sec Level
1 0:00:00.0 7.13
2 0:00:03.0 7.21
3 0:00:06.0 7.25
4 0:00:09.0 7.28
5 0:00:12.0 7.30
6 0:00:15.0 7.31
7 0:00:18.0 7.32
8 0:00:21.0 7.32
9 0:00:24.0 7.33
10 0:00:27.0 7.33
11 0:00:30.0 7.33
12 0:00:33.0 7.33
13 0:00:36.0 7.33
14 0:00:39.0 7.34
15 0:00:42.0 7.34
16 0:00:45.0 7.34
17 0:00:48.0 7.34
18 0:00:51.0 7.34
19 0:00:54.0 7.34
20 0:00:57.0 7.34
21 0:01:00.0 7.34
22 0:01:03.0 7.34
23 0:01:06.0 7.34
24 0:01:09.0 7.34
25 0:01:12.0 7.34
26 0:01:15.0 7.34
27 0:01:18.0 7.34
28 0:01:21.0 7.34
29 0:01:24.0 7.34
30 0:01:27.0 7.34
31 0:01:30.0 7.34
32 0:01:33.0 7.34
33 0:01:36.0 7.34
34 0:01:39.0 7.34
35 0:01:42.0 7.34
36 0:01:45.0 7.34
37 0:01:48.0 7.35
38 0:01:51.0 7.35
39 0:01:54.0 7.35
40 0:01:57.0 7.35
41 0:02:00.0 7.35
42 0:02:03.0 7.35
43 0:02:06.0 7.35
44 0:02:09.0 7.35
45 0:02:12.0 7.35
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DATA VERIFICATION /VALIDATION REPORT

SDG: A5K090129

PROJECT: RVAAP Mustard Burial Site
Prepared by Valarie Mariola of Mariola’s Data Validation Services

The following samples were received at STL North Canton on 11/08/2005 by laboratory transit in
acceptable condition for the analysis specified below. Analysis of explosives, nitrocellulose,
nitroguanidine, and chemical warfare degradates were performed by STL Sacramento.

Sample Date |Sample ID QC | VOC | SsvOC | EXP Nitro Nitro Metals | Pest | PCB | CN CW-
cellulose | guanidine degradates

11/7/05 MBSmw-006-0012-gw X X X X X X X X X
11/7/05 MBSmw-006-0012-gf X

11/8/05 MBSmw-005-0011-gw | FD-1| X X X X X X X X X
11/8/05 MBSmw-005-0011-gf | FD-2 X

11/8/05 MBSmw-005-0010-gw | OR-1| X X X X X X X X X
11/8/05 MBSmw-005-00101-gf | OR-2 X

11/8/05 Trip Blank TB X

11/8/05 MBSmw-001-0006-gw X
11/7/05 MBSmw-002-0007-gw X
11/7/05 MBSmw-003-0008-gw X
11/7/05 MBSmw-004-0009-gw X

OR — Original Aliquot of sample, FD — Field Duplicate, TB — Trip Blank , CN - Cyanide

CW degradates - 1,4-oxathiane, 1,4-dithiane, and thiodiglycol

VOLATILES (EPA 8260B)

The following was reviewed and found acceptable:

¢ Holding times, preservation, sample handling

Tuning criteria
Initial Calibration Criteria including SPCC and CCC compounds
ICV 2™ source and MRL criteria
CCV criteria
Internal standard area counts and retention times
RRT and ion abundance criteria for all quantified compounds
Manual integration consistent with LCG guidance documents
Surrogate recoveries

MS/MSD RPD values

Field Duplicate RPD values

The method blank contained methylene chloride (2.1 ug/L J). Most of the associated samples in this
analytical batch had undetectable levels of methylene chloride. Methylene chloride was detected in the
trip blank at a concentration of 2.0 ug/L J. This concentration is within 5x the value found in the blank and

has been qualified (B) — found in blank. This concentration is most probable due to contamination

affecting the method blank, and to be consistent with ADR software has been further qualified U at the
standard reporting limit for methylene chloride.

The trip blank contained methylene chloride (2.0 ug/L JB) and acetone (1.5 ug/L J). All samples in this
analytical batch had concentrations within 5x the value found in the trip blank and have been qualified (B)
—found in blank. This concentration is most probable due to contamination affecting the trip blank, and to

be consistent with ADR software, results for acetone have been further qualified U at the standard

reporting limit for acetone.
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LCS percent recoveries were outside of laboratory established QC limits for methylene chloride (122%),
1,1,-dichloroethane (83%), bromodichloromethane (82%), trans-1,3-dichloropropene (78%), 4-methyl-2-
pentanone (70%), 1,1,2,2-tetrachloroethane (78%), ethylbenzne (85%), styrene (80%), and xylene (84%).
All LCS percent recoveries fall within LCG percent recovery levels with the exception of methylene
chloride. Positive results associated with this elevated percent recovery have already been qualified
estimated (J).

MS/MSD analysis was performed on sample MBSmw-006-0012-GW. Percent recoveries outside of
laboratory established QC limits were reported for 1,1,-dichloroethane (87% [88-127%]), 1,1,2-
trichloroehane (85% [86-129%]), 4-methyl-2-pentanone (69%,72% [82-135%]), 2-hexanone (70%,73%),
1,1,2,2-tetrachloroethane (80%,82%), styrene (82%, 87%),

SEMI-VOLATILES (EPA 8270C, prep method 3520)

The following was reviewed and found acceptable:

¢ Holding times, preservation, sample handling

Tuning criteria

Initial Calibration criteria including SPCC and CCC compounds
Initial Calibration verification

Continuing calibration criteria

Internal standard area counts and retention times

RRT and ion abundance criteria for all quantified compounds
Manual integration consistent with LCG guidance documents
Surrogate recoveries

The method blank contained bis(2-ethylhexyl)phthalate (1.8 ug/L). All associated samples in this
analytical batch had levels of this compounds within 5x the value found in the blank and have been
qualified (B) — found in blank. This concentration is most probable due to contamination affecting the
method blank, and to be consistent with ADR software results have been further qualified U at the
concentration found in the samples.

LCS percent recoveries were outside of laboratory established QC limits for 2,4-dimethylphenol (25%,
[28-109%]), and hexachlorocylclopentadiene (0% [10-98%]). LCS percent recoveries less than 30% and
outside of lab control limits requires that all associated sample results for these compounds be qualified
rejected (R).

MS/MSD analysis was performed on sample MBSmw-006-0012-GW. Percent recoveries outside of
laboratory established QC limits were reported for 2,4-dimethylphenol (24% [28-109%]) and
hexachlorocyclopentadiene (0%,0% [10-98%]). All results for these compounds have been previously
guantified rejected due to LCS percent recoveries.

PESTICIDES (EPA 8081A, prep method 3520)
The following was reviewed and found acceptable:
¢ Holding times, preservation, sample handling
Instrument performance, Breakdown criteria
Initial Calibration Criteria

ICV 2™ source and MRL criteria

CCV criteria

Surrogate recoveries

LCS percent recoveries

MS/MSD percent recoveries and RPD values
The method blank was free from contamination

PCBs (EPA 8082, prep method 3520)
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The following was reviewed and found acceptable:
Holding times, preservation, sample handling

Initial Calibration Criteria

ICV 2" source and MRL criteria

CCV criteria

Confirmation of positive values using second column
Surrogate recoveries

LCS percent recoveries

MS/MSD percent recoveries and RPD values

The method blank was free from contamination

EXPLOSIVES (EPA 8330)

The following was reviewed and found acceptable:
e Holding times, preservation, sample handling
Initial Calibration Criteria

ICV 2" source and MRL criteria

CCV criteria

Surrogate recoveries

LCS percent recoveries

MS/MSD percent recoveries and RPD values
The method blank was free from contamination

NITROGUANIDINE (UV/HPLC)

The following was reviewed and found acceptable:
e Preservation, sample handling

Initial Calibration Criteria

ICV 2™ source and MRL criteria

CCV criteria

LCS percent recoveries

MS/MSD percent recoveries and RPD values
The method blank was free from contamination

CHEMICAL WARFARE DEGRADENTS (EPA 8270C CWM)
1,4-oxathiane and 1,4-dithiane

The following was reviewed and found acceptable:

e Preservation, sample handling

Initial Calibration Criteria

ICV 2™ source and MRL criteria

CCV criteria

LCS percent recoveries

MS/MSD percent recoveries and RPD values

The method blank was free from contamination

THIODIGLYCOL (EPA 8321A)

The following was reviewed and found acceptable:
e Preservation, sample handling

CCV criteria

LCS percent recoveries

MS/MSD percent recoveries

The method blank was free from contamination

Holding time per the method is 47 days. Samples were analyzed 7 days after the holding time expired
due to instrument problems. Samples results have been qualified estimated (J) due to holding time
exceedence.
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Initial calibration criteria for thiodiglycol did not meet method criteria. A correlation coefficient of 0.992
was reported and did not meet method criteria of 0.995. Results for all samples have been qualified
rejected (R).

Second source criteria was not met for thiodiglycol. Recovery of a secondary source standard was
34.2% which did not meet the + 30% set by the method. Results for all samples have been qualified
rejected (R).

Elevated MS/MSD RPD values were reported for thiodiglycol. Although percent recoveries were within
acceptable limits, RPD values were 43% for the MS/MSD. Results have been rejected based on initial
calibration and second source criteria, no further flagging has been done based on RPD criteria.

METALS (EPA 6010B, 7470A)

The following was reviewed and found acceptable:
e Holding times, preservation, sample handling
Initial Calibration Criteria

ICV 2™ source and MRL criteria

ICSA criteria

CCV criteria

LCS percent recoveries

MS percent recoveries

Post digestion spike criteria

Serial Dilution criteria, method of standard addition

Method blank contamination was reported for manganese (0.31 ug/L). The reporting limit for this
compound is 100 ug/L. All sample concentrations for manganese were greater than 100 times the value
found in the method blank. No data was qualified based on this.

Elevated RPD values were reported for copper and nickel. These elevated values were due to estimated
values less than the reporting limit being reported in one aliquot, while undetectable levels of the
compounds were found in the second aliquot. The concentrations reported were less than 50 times the
reporting limit. No data was qualified based on these RPD values.

GENERAL CHEMISTRY

Cyanide and Nitrocellulose

The following was reviewed and found acceptable:
e Holding times, preservation, sample handling
Initial Calibration Criteria

Initial Calibration Blank

CCV, CCB criteria

LCS percent recoveries

MS/MSD percent recoveries and RPD values

Nitrocellulose was detected in the method blank (0.19 mg/L). All samples had undetectable levels of
nitrocellulose; therefore no data was qualified based on this.

APPENDIX D 6



DATA VERIFICATION /VALIDATION REPORT
PROJECT: RVAAP Mustard Burial Site
Prepared By Valarie Mariola of Mariola’s Data Validation Services

SDG: A6A160120
The following samples were received at STL North Canton on 1/14/2006 by laboratory transit in

acceptable condition for the analysis specified below. Analysis of chemical warfare degradates were
performed by STL Sacramento.

Sample Date |Sample ID QC | CW-degradates

1/13/06 MBSmw-001-0013-gw X

1/13/06 MBSmw-002-0014-gw

1/13/06 MBSmw-003-0015-gw

1/13/06 MBSmw-004-0016-gw

1/13/06 MBSmw-005-0017-gw | OR-1

X[ X[ X[ X[ X

1/13/06 MBSmw-005-0018-gw | FD-1

1/13/06 MBSmw-006-0019-gw X

OR - Original Aliquot of sample, FD — Field Duplicate,
CW degradates - thiodiglycol

THIODIGLYCOL (EPA 8321A)

The following was reviewed and found acceptable:
e Preservation, sample handling

Initial Calibration Criteria

ICV 2" source and MRL criteria

CCV criteria

LCS percent recoveries

MS/MSD percent recoveries and RPD values

APPENDIX D 7
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ACRONYMS

DOD Department of Defense

EPA U.S. Environmental Protection Agency
IDW investigation-derived wastes

Ohio EPA  Ohio Environmental Protection Agency
PPE personal protective equipment

RVAAP Ravenna Army Ammunition Plant

TCLP Toxicity Characteristic Leaching Procedure
USACE US Army Corps of Engineers

UXxo unexploded ordnance
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RVAAP Additional Monitoring Well Installation and Sampling at the Suspected Mustard Agent Burial Site IDW Report

1.0 INTRODUCTION

Investigative activities conducted during the Additional Groundwater Monitoring
Well Installation and Groundwater Sampling at the Suspected Mustard Agent
Burial Site at the Ravenna Army Ammunition Plant (RVAAP), Ravenna, Ohio,
resulted in the generation of investigation-derived wastes (IDW) consisting of soil
and water wastes. The IDW was generated in the course of drilling, sampling,
and decontamination activities. The purpose of this report is to characterize and
classify the IDW for disposal. The report includes a summary of the IDW
generated and its origin; classification of the IDW and recommendations for
disposal; and a review of the analytical results used for waste characterization.
This document follows guidance established by the USACE and the Ohio EPA
regarding IDW disposition at RVAAP.

2.0 OPERATIONAL HISTORY AND WASTE GENERATION

Information regarding the operational history and suspected contaminants at the
Suspected Mustard Agent Burial Site is presented in Section 1 of the Final Work
Plan and Sampling and Analysis Plan Addenda for the Groundwater Monitoring
Well Installation and Groundwater Sampling at the Suspected Mustard Agent
Burial Site at the Ravenna Army Ammunition Plant, Ravenna, Ohio (SAP
Addendum). Section 7 of the SAP Addendum describes procedures used for
sampling and managing IDW at RVAAP.

Soil and water (groundwater and decontamination water) IDW generated during
drilling and sampling activities are listed, by container, in Table 2-1 below.

Table 2-1. IDW Inventory

Container Number | Container Type & Size Contents Volume Source of Waste
MBS-005-001 55 Gal. Open Top Soil Cuttings Full Monitoring Well 005
MBS-005-002 55 Gal. Open Top Soil Cuttings Full Monitoring Well 005
MBS-005-003 55 Gal. Closed Top Development/Purge water Y4 Full Monitoring Well 005
MBS-006-004 55 Gal. Open Top Soil Cuttings Full Monitoring Well 006
MBS-006-005 55 Gal. Open Top Soil Cuttings Full Monitoring Well 006
MBS-006-006 55 Gal. Closed Top Development/Purge water Y4 Full Monitoring Well 006

Additional Drilling MBS IDW Report
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RVAAP Additional Monitoring Well Installation and Sampling at the Suspected Mustard Agent Burial Site IDW Report

3.0 MANAGEMENT OF ENVIRONMENTAL MEDIA

All environmental media were managed in a manner that minimized potential risk
to human health and the environment. IDW was handled as nonhazardous
material pending waste characterization and classification based on analytical
results. The Facility-Wide SAP (USACE 2001) and the Final Work
Plan/Sampling and Analysis Plan (2004) contain approved procedures used for
containerizing and handling IDW.

Indigenous solid IDW (soil cuttings) generated during the investigation from
drilling activities were collected and contained in lined 55-gallon drums. The
drums were sealed and staged in a lined storage area behind Building 1036.

All liquid indigenous (groundwater) IDW generated from monitoring well
installation, development, and purging was segregated by sample station and
placed into closed-top 55-gallon drums. The water was then transferred by 5-
gallon buckets to closed-top 55-gallon drums located behind building 1036.

4.0 DISCUSSION OF ANALYTICAL RESULTS

Per Section 7.4 of the Facility-Wide SAP (2001), the analytical results from
environmental samples collected during the investigation were used to
characterize IDW for groundwater. Where correlative environmental samples do
not exist, waste characterization samples were collected in accordance with
Section 7 of the Work Plan and Sampling and Analysis Plan Addendum. The
IDW characterization results are presented in Appendix 1.

5.0 RECOMMENDATIONS FOR DISPOSAL

Table 7-1 of the Facility-Wide SAP (2001) shows the maximum concentration of
contaminants for the toxicity characteristic for hazardous wastes per 40 CFR
261.24. Analytical results for the IDW are compared with these criteria to
determine whether waste containers are potentially hazardous or non-hazardous.

For the characterization of IDW solid wastes (e.g., soils) as non-hazardous or
hazardous, the Resource Conservation and Recovery Act (RCRA) regulatory
limit will be compared to the mean contaminant level as presented in Appendix 2.
Although the analysis conducted on the materials was a total analysis, the
Toxicity Characteristic Leaching Procedure (TCLP) methodology will be used for
waste classification by applying a twenty-fold dilution factor to total results for

Additional Drilling MBS IDW Report 2 December 2005
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RVAAP Additional Monitoring Well Installation and Sampling at the Suspected Mustard Agent Burial Site IDW Report

comparison to TCLP. For purposes of hazardous waste determination, if a given
analyte is found to exceed 20 times the regulatory limit, it is being considered a
RCRA-hazardous waste due to the dilution factor inherent in the TCLP method
for solid materials. Analytical results for liquids were directly compared to the
regulatory limits to determine hazardous waste applicability.

5.1 Soils

As previously discussed, excess soils were generated from the monitoring well
installations. All excess soils generated during the investigation were placed 55-
gallon drums and staged behind Building 1036. A composite sample was
collected from the four drums containing soil IDW and submitted for TCLP
analysis. The results were compared to regulatory TCLP criteria and to sitewide
background criteria to properly characterize the soil for disposal. Based on this
comparison, it was recommended that these containers be classified as
contaminated, non-hazardous and sent off-site for non-hazardous disposal to a
licensed solid waste facility.

5.2 Groundwater

Excess groundwater was generated during the well installation, development,
and sampling activities associated with this investigation. A comparison of
analytical data generated from groundwater sampling activities and TCLP data
indicated that no regulatory criteria for RCRA hazardous waste determinations
were exceeded. Itis recommended that the two drums containing excess
groundwater be classified as contaminated, non-hazardous and that they be sent
off-site for disposal to a permitted water treatment facility.

5.3 Decontamination Fluids

All of the waste samples were collected in 2 five gallon locking lid containers from
decontamination fluids generated from cleaning of daily sampling equipment
used during the investigation. These containers were inadvertently placed into
the MBS-005 purge-water drum. The total amount of decon water was under 3
gallons. However, the drums were composite sampled and all analytes were
below TCLP threshold values and therefore is classified as non-hazardous. Itis
recommended that these containers be classified as contaminated, non-
hazardous, and that it be sent off-site for disposal to a permitted water treatment
facility.

Additional Drilling MBS IDW Report 3 December 2005
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RVAAP Additional Monitoring Well Installation and Sampling at the Suspected Mustard Agent Burial Site IDW Report

5.4 Summary of Disposal Recommendations

Table 5-1 presents a summary of the waste classification and recommended
disposal options presented in Section 5.

Additional Drilling MBS IDW Report 4 December 2005
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RVAAP Additional Monitoring Well Installation and Sampling at the Suspected Mustard Agent Burial Site IDW Report

Table 5.1  Summary of Waste Classification and Disposal Recommendations
Container Media Waste Criteria Disposal Recommendation
Number
MBS-005-001 Soil Mustard Agent Breakdown Products, Explosives Cpnsolidated for Off-Site Non-Hazardous
Detected OR Metals Above Background Disposal
MBS-005-002 Soil Mustard Agent Breakdown Products, Explosives C_onsolidated for Off-Site Non-Hazardous
Detected OR Metals Above Background Disposal
MBS-005-003 Water Mustard Agent Breakdown Products, Explosives C_onsolidated for Off-Site Non-Hazardous
Detected OR Metals Above Background Disposal
MBS-006-004 Soil Mustard Agent Breakdown Products, Explosives Cpnsolidated for Off-Site Non-Hazardous
Detected OR Metals Above Background Disposal
MBS-006-005 Soil Mustard Agent Breakdown Products, Explosives Cpnsolidated for Off-Site Non-Hazardous
Detected OR Metals Above Background Disposal
MBS-006-006 Water Mustard Agent Breakdown Products, Explosives Cpnsolidated for Off-Site Non-Hazardous
Detected OR Metals Above Background Disposal
Additional Drilling MBS IDW Report 5 December 2005
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RVAAP Additional Monitoring Well Installation and Sampling at the Suspected Mustard Agent Burial Site IDW Report

6.0 REFERENCES

USACE 2001. Facility-Wide Sampling and Analysis Plan for Environmental
Investigations at the Ravenna Army Ammunition Plant, Ravenna, Ohio.
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APPENDIX 1

INVESTIGATION-DERIVED WASTE
ANALYTICAL RESULTS SUMMARY
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SEVERN TRENT LABORATORIES, INC.
PRELIMINARY DATA SUMMARY

The results shown bel ow may still require additional |aboratory review and are subject to
change. Actions taken based on these results are the responsibility of the data user.

SpecPro Inc PAGE 1
Lot #: A5K100401 MUSTARD PRQIECT Date Reported: 12/01/05
REPORTI NG ANALYTI CAL
PARAVETER RESULT LIMT UNI TS VETHOD

Adient Sanple ID MS-1DW S(( 11/ 2005)
Sanple #: 001 Date Sanpled: 11/09/05 12:10 Date Received: 11/10/05 Matrix: SCOLID

I nductively Coupled Plasnma (I CP) Metals TCLP Revi ewed
Silver TCLP ND 0.50 ng/ L SW846 6010B
Arsenic TCLP ND 0.50 ng/ L SW846 6010B
Bari um TCLP 0.59 B 10.0 mg/ L SW846 6010B
Cadmi um TCLP 0.0011 B 0.10 ng/ L SW846 6010B
Chr oni um TCLP 0.0018 B 0.50 mg/ L SW846 6010B
Lead TCLP 0.0043 B 0.50 ng/ L SW846 6010B
Sel eni um TCLP ND 0.25 ng/ L SW846 6010B
Mercury in Liquid Waste (Manual Col d-Vapor) TCLP Revi ewed
Mer cury TCLP ND 0. 0020 ng/ L SWB46 7470A

B Estimated result. Result isless than RL.

Vol atile Organics by GO Ms TCLP Revi ewed
Benzene ND 0. 025 ng/ L SW846 8260B
Carbon tetrachl oride ND 0. 025 ng/ L SW846 8260B
Chl or obenzene ND 0. 025 ng/ L SW846 8260B
Chl orof orm ND 0. 025 ng/ L SW846 8260B
1, 2- Di chl or oet hane ND 0. 025 ng/ L SW846 8260B
1, 1- Di chl or oet hyl ene ND 0. 070 ng/ L SW846 8260B
Met hyl et hyl ketone ND 0. 050 ng/ L SW846 8260B
Tetrachl or oet hyl ene ND 0. 070 ng/ L SW846 8260B
Tri chl or oet hyl ene ND 0. 050 ng/ L SW846 8260B
Vi nyl chloride ND 0. 025 ng/ L SW846 8260B

Sem vol atil e Organi ¢ Conpounds by GO Ms TCLP Revi ewed
o- Cresol ND 0. 0040 ng/ L SW846 8270C
m Cresol & p-Cresol ND 0. 040 ng/ L SW846 8270C
1, 4- Di chl or obenzene ND 0. 0040 ng/ L SW846 8270C
2,4-Dinitrotol uene ND 0. 020 ng/ L SW846 8270C
Hexachl or obenzene ND 0. 020 ng/ L SW846 8270C
Hexachl or obut adi ene ND 0. 020 ng/ L SW846 8270C
Hexachl or oet hane ND 0. 020 ng/ L SW846 8270C
Ni t r obenzene ND 0. 0040 ng/ L SW846 8270C
Pent achl or ophenol ND 0. 040 ng/ L SW846 8270C

(Conti nued on next page)
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SEVERN TRENT LABORATORIES, INC.
PRELIMINARY DATA SUMMARY

The results shown bel ow may still require additional |aboratory review and are subject to
change. Actions taken based on these results are the responsibility of the data user.

SpecPro Inc PAGE 2
Lot #: A5K100401 MUSTARD PRQIECT Date Reported: 12/01/05
REPORTI NG ANALYTI CAL
PARAVETER RESULT LIMT UNI TS VETHOD

Adient Sanple ID MS-1DW S(( 11/ 2005)
Sanple #: 001 Date Sanpled: 11/09/05 12:10 Date Received: 11/10/05 Matrix: SCOLID

Sem vol atil e Organi ¢ Conpounds by GO Ms TCLP Revi ewed
Pyri di ne ND 0. 020 ng/ L SV846 8270C
2,4,5-Trichl oro- ND 0. 020 ng/ L SW846 8270C

phenol
2,4,6-Trichl oro- ND 0. 020 ng/ L SW846 8270C
phenol

I norgani ¢ Anal ysi s Revi ewed
Reacti ve Cyani de ND 200 ng/ kg SW846 7.3.3
Pensky-Martens Met hod for >180 deg F SW846 1010

Determining Ignitability
Soil and Waste pH 7.2 No Units SWB46 9045C
Reactive Sul fide ND 500 ng/ kg SW846 7.3.4

dient Sanple ID MS- 1DW PURGE DECON
Sanple #: 002 Date Sanpled: 11/09/05 10:30 Date Received: 11/10/05 Matrix: WATER

I nductively Coupled Plasnma (I CP) Metals TCLP Revi ewed
Silver TCLP ND 0.50 ng/ L SW846 6010B
Arsenic TCLP ND 0.50 ng/ L SW846 6010B
Bari um TCLP 0.061 B 10.0 ng/ L SW846 6010B
Cadmi um TCLP ND 0.10 ng/ L SW846 6010B
Chrom um TCLP ND 0.50 ng/ L SW846 6010B
Lead TCLP ND 0.50 ng/ L SW846 6010B
Sel eni um TCLP ND 0.25 ng/ L SW846 6010B
Mercury in Liquid Waste (Manual Col d-Vapor) TCLP Revi ewed
Mer cury TCLP ND 0. 0020 ng/ L SWB46 7470A

B Estimated result. Result isless than RL.

Vol atile Organics by GO Ms TCLP Revi ewed
Benzene ND 0. 025 ng/ L SW846 8260B
Carbon tetrachl oride ND 0. 025 ng/ L SW846 8260B
Chl or obenzene ND 0. 025 ng/ L SW846 8260B

(Conti nued on next page)
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SEVERN TRENT LABORATORIES, INC.
PRELIMINARY DATA SUMMARY

The results shown bel ow may still require additional |aboratory review and are subject to
change. Actions taken based on these results are the responsibility of the data user.

SpecPro Inc PAGE 3
Lot #: A5K100401 MUSTARD PRQIECT Date Reported: 12/01/05
REPORTI NG ANALYTI CAL
PARAVETER RESULT LIMT UNI TS VETHOD

Adient Sanple ID MS- 1DW PURGE DECON
Sanple #: 002 Date Sanpled: 11/09/05 10:30 Date Received: 11/10/05 Matrix: WATER

Vol atile Organics by GO Ms TCLP Revi ewed
Chl orof orm ND 0. 025 ng/ L SW846 8260B
1, 2- Di chl or oet hane ND 0. 025 ng/ L SW846 8260B
1, 1- Di chl or oet hyl ene ND 0. 070 ng/ L SW846 8260B
Met hyl et hyl ketone ND 0. 050 ng/ L SW846 8260B
Tetrachl or oet hyl ene ND 0. 070 ng/ L SW846 8260B
Tri chl or oet hyl ene ND 0. 050 ng/ L SW846 8260B
Vi nyl chloride ND 0. 025 ng/ L SW846 8260B

Sem vol atil e Organi ¢ Conpounds by GO Ms TCLP Revi ewed
o- Cresol ND 0. 0040 ng/ L SW846 8270C
m Cresol & p-Cresol ND 0. 040 ng/ L SW846 8270C
1, 4- Di chl or obenzene ND 0. 0040 ng/ L SW846 8270C
2,4-Dinitrotol uene ND 0. 020 ng/ L SW846 8270C
Hexachl or obenzene ND 0. 020 ng/ L SW846 8270C
Hexachl or obut adi ene ND 0. 020 ng/ L SW846 8270C
Hexachl or oet hane ND 0. 020 ng/ L SW846 8270C
Ni t r obenzene ND 0. 0040 ng/ L SW846 8270C
Pent achl or ophenol ND 0. 040 ng/ L SW846 8270C
Pyri di ne 0.0044 J 0.020 ng/ L SW846 8270C
2,4,5-Trichl oro- ND 0. 020 ng/ L SW846 8270C

phenol
2,4,6-Trichl oro- ND 0. 020 ng/ L SW846 8270C
phenol

J Estimated result. Result is less than RL.

I norgani ¢ Anal ysi s Revi ewed
Reacti ve Cyani de ND 200 ng/ kg SW846 7.3.3
Pensky-Martens Met hod for >180 deg F SW846 1010

Determining Ignitability
pH Aqueous 7.8 No Units SW846 9040B
Reactive Sul fide ND 500 ng/ kg SW846 7.3.4
APPENDIX E
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EXECUTIVE SUMMARY - Detection Highlights

AB5K090129
REPORTING ANALYTICAL
PARAMETER RESULT LIMIT UNITS METHOD
MBSmw-006-0012-gw 11/07/05 15:15 001
Aroclor 1260 0.088 J 1.0 ug/L SwW846 8082
bis(2-Ethylhexyl) 1.1 B 1.0 ug/L SW846 8270C
phthalate
Nitrocellulose 0.14 B,J 0.50 mg/L MCAWW 353.2
MBSmw-006-0012-gf 11/07/05 15:15 002
Barium 86.1 10.0 ug/L SW846 6010B
Calcium 80800 1000 ug/L SW846 6010B
Magnesium 26000 1000 ug/L SW846 6010B
Manganese 550 J 100 ug/L SW846 6010B
Nickel 1.7 B 20.0 ug/L SW846 6010B
Potassium 5790 5000 ug/L SW846 6010B
Sodium 10800 1000 ug/L SW846 6010B
MBSmw-005-0011-gw 11/08/05 10:40 003
Benzoic acid 4.5 J 10 ug/L SW846 8270C
bis (2-Ethylhexyl) 2.3 B 1.0 ug/L SW846 8270C
phthalate
Acetone 1.1 3 10 ug/L SW846 B8260B
2-Butanone 0.95 J 10 ug/L SWB846 8260B
MBSmw—OOS—OOll—gf 11/08/05 10:40 004
Arsenic 5.3 B 10.0 ug/L SW846 6010B
Barium 83.2 10.0 ug/L SW846 6010B
Calcium 86600 1000 ug/L SW846 6010B
Iron 405 B 1000 ug/L SW846 6010B
Magnesium 24900 1000 ug/L SW846 6010B
Manganese 343 J 100 ug/L SW846 €010B
Potassium 1710 B 5000 ug/L Sw846 6010B
Sodium 9650 1000 ug/L SWw846 6010B
MBSmw-005-0010-gw 11/08/05 10:40 005
Benzoic acid 4.4 J 10 ug/L SW846 8270C
bis (2-Ethylhexyl) 1.6 B 1.0 ug/L SW846 8270C
phthalate
Acetone 1.2 J 10 ug/L SW846 8260B
2-Butanone 1.0 3J 10 ug/L SW846 8260B
Nitrocellulose 0.14 B,J 0.50 mg/L MCAWW 353.2
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EXECUTIVE SUMMARY - Detection Highlights

A5K090129
REPORTING ANALYTICAL

PARAMETER RESULT LIMIT UNITS METHOD
MBSmw-005-0010-gf 11/08/05 10:40 006

Arsenic 7.3 B 10.0 ug/L SW846 6010B

Barium 84.0 10.0 ug/L SW846 6010B

Calcium 87200 1000 ug/L SW846 6010B

Iron 359 B 1000 ug/L SW846 60108

Magnesium 25100 1000 ug/L SW846 6010B

Manganese 350 J 100 ug/L SW846 6010B

Potassium 1710 B 5000 ug/L SW846 6010B

Sodium 10000 1000 ug/L SW846 6010B
TRIP BLANK 11/08/05 15:00 007

Methylene chloride 2.0 B 2.0 ug/L SW846 8260B

Acetone 1.5 73 10 ug/L SW846 8260B
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ANALYTICAL METHODS SUMMARY

AS5K090129

ANALYTICAL
PARAMETER METHOD
Chemical Warfare Degradates by GC/MS SW846 8270C CWM
Cyanide, Total SW846 90124
Inductively Coupled Plasma (ICP) Metals SW846 6010B
ICP-MS (6020) SW846 6020
LCMS by SW8321A SW8321A SW846 SW8321A
Mercury in Liquid Waste (Manual Cold-Vapor) SW846 7470A
Nitroaromatics and Nitramines by HPLC SW846 8330
Nitrocellulose as N, 353.2 MCAWW 353.2
Organics by UV/HPLC SW846 8330 (Modified)
Organochlorine Pesticides SW846 8081A
PCBs by SW-846 8082 SwW846 8082
Semivolatile Organic Compounds by GC/MS SwW846 8270C
Trace Inductively Coupled Plasma (ICP) Metals SW846 6010B
Volatile Organics by GC/MS SW846 8260B
References:
MCAWW "Methods for Chemical Analysis of Water and Wastes",

SwW846

APPENDIX F

EPA-600/4-79-020, March 1983 and subsequent revisions.

"Test Methods for Evaluating Solid Waste, Physical/Chemical

Methods", Third Edition, November 1986 and its

updates.




SAMPLE SUMMARY

A5K090129

SAMPLED SAMP
WO # SAMPLE# CLIENT SAMPLE ID DATE TIME
HPNKV 001 MBSmw-006-0012-gw 11/07/05 15:15
HPNK9 002 MBSmw-006-0012-gf 11/07/05 15:15
HPNLA 003  MBSmw-005-001l-gw 11/08/05 10:40
HPNLC 004  MBSmw-005-0011-gf 11/08/05 10:40
HPNLD 005  MBSmw-005-0010-gw 11/08/05 10:40
HPNLG 006 MBSmw-005-0010-gf 11/08/05 10:40
HPNND 007 TRIP BLANK 11/08/05 15:00
HPNNE 008  MBSmw-001-0006-gw 11/08/05 13:05
HPNNG 009  MBSmw-002-0007-gw 11/07/05 14:15
HPNNH 010 MBSmw-003-0008-gw 11/07/05 11:40
HPNNJ 011  MBSmw-004-0009-gw 11/07/05 12:59

NOTE (S) :

- The analytical results of the samples listed above are presented on the following pages.

- All calculations are performed before rounding to avoid round-off errors in calculated results.

- Results noted as "ND" were not detected at of above the stated limit.

- This report must not be reproduced, except in full, without the written approval of the laboratory.

- Results for the following parameters are never reported on a dry weight basis: color, corrosivity, density, flashpoint, ignitability, layers, odor,

paint filter test; pH, porosity pressure, reactivity, redox potential, specific gravity, spot tests, solids, solubility, temperature, viscosity, and weight.
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SpecPro Inc
Client Sample ID: MBSmw-006-0012-gw

GC/MS Volatiles

Lot-Sample #...: A5K090129-001 Work Order #...: HPNKV1AA Matrix.........:
Date Sampled...: 11/07/05 15:15 Date Received..: 11/08/05
Prep Date......: 11/21/05 Analysis Date..: 11/21/05
Prep Batch #...: 5325119
Dilution Factor: 1 Method.........: SW846 8260B
REPORTING

PARAMETER ) ) RESULT LIMIT UNITS. . MDL
Bromochloromethane ND 1.0 ug/L 0.24
1,2-Dibromoethane ND 1.0 ug/L 0.24
Chloromethane ND 1.0 ug/L 0.14
Bromometharne ND 1.0 ug/L 0.36
Vinyl chloride ND 1.0 ug/L 0.21
Chloroethane - ND 1.0 ug/L 0.24
Methylene chloride ND 2.0 ug/L 0.19
Acetone ND 10 ug/L 0.74
Carbon disulfide ND 1.0 ug/L 0.28
1,1-Dichloroethene ND 1.0 ug/L 0.18
1,1-Dichloroethane ND 1.0 ug/L 0.21
1,2-Dichloroethene ND 1.0 ug/L 0.35

(total)
Chloroform ND 1.0 ug/L 0.16
1,2-Dichloroethane ND 1.0 ug/L 0.16
2-Butanone ND 10 ug/L 0.39
1,1,1-Trichloroethane ND 1.0 ug/L 0.21
Carbon tetrachloride ND 1.0 ug/L 0.19
Bromodichloromethane ND 1.0 ug/L 0.14
1,2-Dichloropropane ND 1.0 ug/L 0.15
cis-1,3-Dichloropropene ND 1.0 ug/L 0.12
Trichloroethene ND 1.0 ug/L 0.28
Dibromochloromethane ND 1.0 ug/L 0.19
1,1,2-Trichloroethane ND 1.0 ug/L 0.22
Benzene ND 1.0 ug/L 0.22
trans-1,3-Dichloropropene ND 1.0 ug/L 0.17
Bromoform i ND 1.0 ug/L 0.17
4-Methyl-2-pentanone ND 10 ug/L 0.32
2-Hexanone ND 10 ug/L 0.35
Tetrachloroethene ND 1.0 ug/L 0.19
1,1,2,2-Tetrachloroethane ND 1.0 ug/L 0.22
Toluene ND 1.0 ug/L 0.17
Chlorobenzene ND 1.0 ug/L 0.20
Ethylbenzene ND 1.0 ug/L 0.19
Styrene ND 1.0 ug/L 0.13
Xylenes (total) ND 2.0 ug/L 0.44

(Continued on next page)
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SpecPro Inc

Client Sample ID: MBSmw-006-0012-gw

GC/MS Volatiles

Lot-Sample #...: A5K090129-001 Work Order #...: HPNKV1AA Matrix.........: WG
PERCENT RECOVERY

SURROGATE ) RECOVERY LIMITS

Dibromofluoromethane 98 (73 - 122)

1,2-Dichloroethane-d4 91 (61 - 128)

Toluene-ds8 97 (76 - 110)

4-Bromofluorobenzene 86 (74 - 11s6)
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SpecPro Inc
MBSmw-006-0012-gw
GC/MS Volatiles

Lot-Sample #: AS5K090129-001 Work Ordexr #: HPNKV1AA Matrix: WG

MASS SPECTROMETER/DATA SYSTEM (MSDS) TENTATIVELY IDENTIFIED COMPOUNDS

ESTIMATED RETENTION
PARAMETER L ] CAS # RESULT TIME UNITS .

None . ug/L
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SpecPro Inc
Client Sample ID: MBSmw-006-0012-gw

GC/MS Semivolatiles

Lot-Sample #...: A5K090129—001 Work Order #...: HPNKV1IAC MatriX.........:

Date Sampled...: 11/07/05 15:15 Date Received..: 11/08/05

Prep Date......: 11/14/05 Analysis Date..: 11/25/05

Prep Batch #...: 5318057

Dilution Factor: 1 Method.........: SW846 8270C

REPORTING

PARAMETER RESULT LIMIT UNITS MDL

Benzoic acid ND 10 ug/L 0.81

Benzyl alcchol ND 5.0 ug/L 1.1

Phenol ND 1.0 ug/L 0.14

bis (2-Chloroethyl) - ND 1.0 ug/L 0.19
ether

2-Chlorophenol ND 1.0 ug/L 0.14

1,3-Dichlorobenzene ND 1.0 ug/L 0.11

1,4-Dichlorobenzene ND 1.0 ug/L 0.13

1,2-Dichlorobenzene ND 1.0 ug/L 0.16

2-Methylphenol ND 1.0 ug/L 0.15

2,2"-oxybis(1-Chloro- ND 1.0 ug/L 0.21
propane)

4-Methylphenol ND 1. ug/L 0.20

N-Nitrosodi-n-propyl- ND 1.0 ug/L 0.21
amine

Hexachloroéthane ND 1.0 ug/L 0.21

Nitrobenzene ND 1.0 ug/L 0.21

Isophorone ND 1.0 ug/L 0.16

2-Nitrophenol ND 2.0 ug/L 0.14

2,4-Dimethylphenol ND 2.0 ug/L 0.23

bis (2-Chloroethoxy) ND 1.0 ug/L 0.24
methane

2,4-Dichlorophenol ND 2.0 ug/L 0.24

1,2,4-Trichloro- ND 1.0 ug/L 0.12
benzene

Naphthalene ND 0.20 ug/L 0.031

4-Chloroaniline ND 2.0 ug/L 0.31

Hexachlorobutadiene ND 1.0 ug/L 0.11

4-Chloro-3-methylphenol ND 2.0 ug/L 0.18

2-Methylnaphthalene ND 0.20 ug/L 0.028

Hexachlorocyclopenta- ND 10 ug/L 1.5
diene

2,4,6-Trichloro- ND 5.0 ug/L 0.16
phenol ‘

2,4,5-Trichloro- ND 5.0 ug/L 0.13
phenol

2-Chloronaphthalene ND 1.0 ug/L 0.29

2-Nitroaniline ND 2.0 ug/L 0.18

Dimethyl phthalate ND 1.0 ug/L 0.27

(Continued on next page)
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SpecPro Inc

GC/MS Semivolatiles

Client Sample ID: MBSmw-006-0012-gw

APPENDIX F
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Lot-Sample #...: AS5K090129-001 Work Oxder #...: HPNKV1AC Matrix.........:
REPORTING
PARAMETER RESULT LIMIT UNITS MDL
Acenaphthylene ND 0.20 ug/L 0.030
2,6-Dinitrotoluene ND 5.0 ug/L 0.17
3-=Nitroaniline ND 2.0 ug/L 0.094
Acenaphthene ND 0.20 ug/L 0.028
2,4-Dinitrophenol ND 5.0 ug/L 1.3
4 -Nitrophenol ND 5.0 ug/L 1.0
Dibenzofuran ND 1.0 ug/L 0.025
2,4-Dinitrotoluene ND 5.0 ug/L 0.16
Diethyl phthalate ND 1.0 ug/L 0.12
4-Chlorophenyl phenyl ND 2.0 ug/L 0.21
ether
Fluorene ND 0.20 ug/L 0.035
4-Nitroaniline ND 2.0 ug/L 0.11
4,6-Dinitro- ND 5.0 ug/L 1.8
2-methylphenol
N-Nitrosodiphenylamine ND 1.0 ug/L 0.18
4-Bromophenyl phenyl ND 2.0 ug/L 0.29
ether
Hexachlorobenzene ND 0.20 ug/L 0.075
Pentachlorophenol ND 5.0 ug/L 2.0
Phenanthrene ND 0.20 ug/L 0.044
Anthracene ND 0.20 ug/L 0.030
Carbazole : ND 1.0 ug/L 0.17
'Di-n-butyl phthalate ND 1.0 ug/L 0.13
Fluoranthene ND 0.20 ug/L 0.024
Pyrene ND 0.20 ug/L 0.051
Butyl benzyl phthalate ND 1.0 ug/L 0.14
3,3'-Dichlorobenzidine ND 5.0 ug/L 0.19
Benzo (a) anthracene ND 0.20 ug/L 0.028
Chrysene ND 0.20 ug/L 0.035
bis (2-Ethylhexyl) 1.1 B 1.0 ug/L 0.36
phthalate
Di-n-octyl phthalate ND 1.0 ug/L 0.16
Benzo (b) fluoranthene ND 0.20 ug/L 0.043
Benzo (k) fluoranthene ND 0.20 ug/L 0.071
Benzo (a)pyrene ND 0.20 ug/L 0.022
Indeno(l,2,3-cd)pyrene ND 0.20 ug/L 0.081
Dibenz (a,h)anthracene ND 0.20 ug/L 0.054
Benzo (ghi)perylene ND 0.20 ug/L 0.044




SpecPro Inc
Client Sample ID: MBSmw-006-0012-gw

GC/MS Semivolatiles

Lot-Sample #...: A5K090129-001 Work Order #...: HPNKV1AC Matrix........ «: WG ;
|
PERCENT RECOVERY E
SURROGATE : ) RECOVERY LIMITS i
Nitrobenzene-d5 59 (32 - 112) _ !
2-Fluorobiphenyl 60 (30 - 110)
Terphenyl-dl4 . 87 (51 - 135)
Phenol-d5s 58 (10 - 117)
2-Fluorophenol ' 42 (19 - 108)
2,4 ,6-Tribromophenol 64 (42 - 124) i
NOTE (S) -

B Method blank contamination. The associated method blank contains the target analyte at a reportable level.

i
!
i
|
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SpecPro Inc
MBSmw-006-0012-gw

GC/MS Semivolatiles

Lot-Sample #: AS5K090129-001 Work Order #: HPNKV1AC Matrix: WG
MASS SPECTROMETER/DATA SYSTEM (MSDS) TENTATIVELY IDENTIFIED COMPOUNDS
ESTIMATED RETENTION
PARAMETER | ] ) CAS # RESULT TIME UNITS
Unknown 12 J M 2.8991 ug/L
Unknown 1.8 J M 3.4814 ug/L
Unknown Hydrocarbon 1.3 70 M 9.4753 ug/L
Unknown Hydrocarbon 1.4 7 M 9.8332 ug/L
Unknown Hydrocarbon 1.6 J M 10.249 ug/L
Unknown Hydrocarbon 1.1 7 M 10.741 ug/L
Unknown Hydrocarbon 1.1 0 M 11.318 ug/L

NOTE (S) :

M: Result was measured against nearest internal standard assuming a response factor of 1.
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SpecPro Inc
Client Sample ID: MBSmw-006-0012-gw

GC/MS Semivolatiles

Lot-Sample #...: AS5K090129-001 Work Order #...: HPNKV1AK Matrix.........: WG
Date Sampled...: 11/07/05 15:15 Date Received..: 11/08/05
Prep Date......: 11/14/05 Analysis Date..: 11/28/05
Prep Batch #...: 5318209
Dilution Factor: 1 Method.........: SW846 8270C CWM
REPORTING
PARAMETER RESULT LIMIT UNITS MDL
1,4-Oxathiane ND 5.0 ug/L 0.88
1,4-Dithiane ND 5.0 ug/L 1.0
PERCENT RECOVERY
SURROGATE ) RECOVERY LIMITS
2-Fluorobiphenyl 75 (le - 127)
Nitrobenzene-d5 91 (43 - 121)
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SpecPro Inc
Client Sample ID: MBSmw-006-0012-gw

GC Semivolatiles

Lot-Sample #...: A5K090129-001 Work Oxrder #...: HPNKV1AD Matrix.........:
Date Sampled...: 11/07/05 15:15 Date Received..: 11/08/05
Prep Date...... : 11/14/05 Analysis Date..: 11/24/05
Prep Batch #...: 5318048
Dilution Factor: 1 Method.........: SW846 8081A
REPORTING

PARAMETER ) RESULT LIMIT UNITS MDL
alpha-BHC ND 0.030 ug/L 0.0062
beta-BHC ND 0.030 ug/L 0.0068
delta-BHC ’ ND 0.030 ug/L 0.0064
gamma-BHC (Lindane) ND 0.030 ug/L 0.0062
Heptachlor ND 0.030 ug/L 0.0062
Aldrin ND 0.030 ug/L 0.0061
Heptachlor epoxide ND 0.030 ug/L 0.0065
Endosulfan I ND 0.030 ug/L 0.0072
Dieldrin ND 0.030 ug/L 0.0067
4,4'-DDE ND 0.030 ug/L 0.0076
Endrin ND 0.030 ug/L 0.0074
Endosulfan II ND 0.030 ug/L 0.0072
4,4'-DDD ND 0.030 ug/L 0.0085
Endosulfan sulfate ND 0.030 ug/L 0.0083
4,4'-DDT ND 0.030 ug/L 0.0086
Methoxychlor - ND 0.10 ug/L 0.010
Endrin ketone ND 0.030 ug/L 0.013
Endrin aldehyde ND 0.030 ug/L 0.0091
alpha-Chlordane ND 0.030 ug/L 0.0073
gamma-Chlordane ND 0.030 ug/L 0.0065
Toxaphene ND 2.0 ug/L 0.33

PERCENT RECOVERY
SURROGATE . RECOVERY LIMITS
Tetrachloro-m-xylene 89 (39 - 130)
Decachlorobiphenyl 49 (10 - 147)
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SpecPro Inc

Client Sample ID: MBSmw-006-0012-gw

GC Semivolatiles

Lot-Sample #...: A5K090129-001 Work Ordexr #...: HPNKV1AE Matrix.........: WG
Date Sampled...: 11/07/05 15:15 Date Received..: 11/08/05
Prep Date......: 11/14/05 Analysis Date..: 12/01/05
Prep Batch #...: 5318049
Dilution Factor: 1 Method.........: SW846 8082
REPORTING

PARAMETER RESULT LIMIT UNITS | MDL
Aroclor 1016 ND 1.0 ug/L 0.25
Aroclor 1221 ND 1.0 ug/L 0.49
Aroclor 1232 ND 1.0 ug/L 0.41
Aroclor 1242 ND 1.0 ug/L 0.11
Arocloxr 1248 ND 1.0 ug/L 0.049
Aroclor 1254 ND 1.0 ug/L 0.087
Aroclor 1260 0.088 J 1.0 ug/L 0.071

PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
Tetrachloro-m-xylene 106 (35 - 130)
Decachlorobiphenyl 38 (10 - 110) "
NOTE (S) :

] Estimated result. Result is less than RL.
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SpecPro Inc

Client Sample ID: MBSmw-006-0012-gw

Trace Level Organic Compounds
Lot-Sample #...: A5K090129-001 Work Order #...: HPNKV1AL Matrix.........: WG
Date Sampled...: 11/07/05 15:15 Date Received..: 11/08/05
Prep Date......: 11/18/05 Analysis Date..: 01/05/06
Prep Batch #...: 5322621
Dilution Factor: 1
DETECTION
PARAMETER . RESULT LIMIT UNITS METHOD )
Thiodiglycol ND 10 ug/L SW846 SW8321A
PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
Thiodiglycol-d4 108 (50 - 120)
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SpecPro Inc

Client Sample ID: MBSmw-006-0012-gw

Trace Level Organic Compounds
i
Lot-Sample #...: AS5K090129-001 Work Order #...: HPNKV1AJ Matrix.........: WG
Date Sampled...: 11/07/05 15:15 Date Received..: 11/08/05
Prep Date......: 11/18/05 Analysis Date..: 11/19/05
Prep Batch #...: 5322405
Dilution Factor: 1
DETECTION
PARAMETER RESULT LIMIT UNITS METHOD
Nitroguanidine ND 20 ug/L SW846 8330 (Modif
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SpecPro Inc

Client Sample ID: MBSmw-006-0012-gw

HPLC
Lot-Sample #...: AS5K090129-001 Work Order #...: HPNKV1AG Matrix.........:
Date Sampled...: 11/07/05 15:15 Date Received..: 11/08/05
Prep Date......: 11/14/05 Analysis Date..: 11/17/05
Prep Batch #...: 5318288
Dilution Factor: 1 Méethod.........: SW846 8330
REPORTING
PARAMETER | . . RESULT LIMIT UNITS MDL
2-Amino-4,6- ND 0.10 ug/L 0.10
dinitrotoluene i
4-Amino-2, 6- ND 0.10 ug/L 0.050
dinitrotoluene

1,3-Dinitrobenzene ND 0.10 ug/L 0.050
2,4-Dinitrotoluene ND 0.10 ug/L 0.050
2,6-Dinitrotoluene ND 0.10 ug/L 0.050
HMX ND 0.10 ug/L 0.036
Nitrobenzene ND 0.10 ug/L 0.050
2-Nitrotoluene ND 0.50 ug/L 0.088
3-Nitrotoluene ND 0.50 ug/L 0.057
4-Nitrotoluene ND 0.50 ug/L 0.088
RDX ND 0.10 ug/L 0.036
Tetryl ND 0.10 ug/L 0.050
1,3,5-Trinitrobenzene ND 0.10 ug/L 0.030
2,4,6-Trinitrotoluene ND 0.10 ug/L 0.050

PERCENT RECOVERY
SURROGATE . o N RECOVERY ) LIMITS
3,4-Dinitrotoluene } 109 (84 - 125)
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SpecPro Inc
Client Sample ID: MBSmw-006-0012-gw
General Chemistry

Lot-Sample #...: A5K090129-001 Work Oxder #...: HPNKV Matrix.........: WG
Date Sampled...: 11/07/05 15:15 Date Received..: 11/08/05

PREPARATION- PREP

PARAMETER RESULT RL UNITS METHOD ANALYSIS DATE BATCH #
Cyanide, Total ND 0.010 mg/L SW846 S012A 11/16/05 5320331
: Dilution Factor: 1 MDL............: 0.0013
Nitrocellulose 0.14 B,J 0.50 mg/L MCAWW 353.2 11/29-12/01/05 5333468
Dilution Factor: 1 MDL............: 0.12
NOTE (S) :

RL Reporting Limit
B Estimated result. Result is less than RL.

] Method blank contamination. The associated method blank contains the target analyte at a reportable level.
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SpecPro Inc

Client Sample ID: MBSmw-006-0012-gf

TOTAL Metals

Lot-Sample #...: A5K0901295-002 Matrix.......: WG
Date Sampled...: 11/07/05 15:15 Date Received..: 11/08/05
REPORTING PREPARATION- WORK

PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #

Prep Batch #...: 5314034

Aluminum ND 200 ug/L SW846 6010B 11/10-11/17/05 HPNK91AL
Dilution Factor: 1 MDL............: 47.0

Arsenic ND 10.0 ug/L SW846 6010B 11/10-11/17/05 HPNKS1AA:
Dilution Factor: 1 MDL......oeoe..: 4.3

Lead ND 10.0 ug/L SW846 6010B 11/10-11/17/05 HPNK91lAE
Dilution Factor: 1 MDL.......vuwn.t 1.7

Antimony -ND 100 ug/L SW846 6010B 11/10-11/17/05 HPNK91AP
Dilution Factor: 1 MDL......ovuunns 4.1

Barium 86.1 10.0 ug/L SW846 6010B 11/10-11/17/05 HPNK91AT
Dilution Factoxr: 1 MDL........00..: 3.2

Selenium ND 10.0 ug/L SW846 6010B 11/10-11/17/05 HPNK91AH
Dilution Factor: 1 MDL...'uvewenwaat 2.4

Beryllium ND 10.0 ug/L SW846 6010B 11/10-11/17/05 HPNK9S1AW
Dilution Factor: 1 MDLi.....vovuount 0.30

Cadmium ND 10.0 ug/L SW846 6010B 11/10-11/17/05 HPNKS1Al
Dilution Factor: 1 MDL............: 0.42

Calcium 80800 1000 ug/L SW846 6010B 11/10-11/17/05 HPNK91A4
Dilution Factor: 1 MDL....ouovennnns 80.0

Chromium ND 20.0 ug/L SW846 6010B 11/10-11/17/05 HPNK91A7
Dilution Factor: 1 MDL............: 1.6

Cobalt ND - 20.0 ug/L SwW846 6010B 11/10-11/17/05 HPNK91CA
Dilution Factor: 1 MDL. . v'vvvvnn.as 1.2

Copper ND 20.0 ug/L SW846 6010B 11/10-211/17/05 HPNK9O1CE
Dilution Factor: 1 MDL....vvueuanas 1.8

Iron ND 1000 ug/L SW846 6010B 11/10-11/17/05 HPNKS1CH
Dilution Factor: 1 MDL.....vueuannt 32.0

Magnesium 26000 1000 ug/L SW846 6010B 11/10-11/17/05 HPNK91CL
Dilution Factor: 1 MDL.....vovuonns 86.0
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SpecPro Inc
Client Sample ID: MBSmw-006-0012-gf

TOTAL Metals

Lot-Sample #...: A5K090129-002 Matrix.........: WG
REPORTING PREPARATION- WORK

PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #

Mangariese 550 J 100 ug/L SW846 6010B 11/10-11/17/05 HPNK91CP
Dilution Factor: 1 MDL...ooesueunnat 0.23

Nickel 1.7 B 20.0 ug/L SW846 6010B 11/10—11/17/05‘HPNK91CT
Dilution Factor: 1 MDLi....co.uvonn.: 1.4

Potassium 5790 5000 ug/L SW846 6010B 11/10-11/17/05 HPNK91CW
Dilution Factor: 1 MDL............: 54.0

Silver ND 20.0 ug/L SW846 6010B 11/10-11/17/05 HPNKS1C1
Dilution Factor: 1 MDLi. oo vveunenns 2.1

Sodium 10800 1000 ug/L SW846 6010B 11/10-11/17/05 HPNK91C4
Dilution Factor: 1 MDLi......covvuus 410

Vanadium ND 20.0 ug/L SW846 6010B 11/10-11/17/05 HPNK91C7
Dilution Factor: 1 110 ) 7 1.9

Zinc ND 100 ug/L SW846 6010B 11/10-11/17/05 HPNKS1DA
Dilution Factor: 1 MDLi. oo oo v ennnns 6.6

Mercury ND 0.20 ug/L SW846 7470A 11/10/05 HPNK91DH
Dilution Factor: 1 MDL....ov'vuennns 0.090

Thallium ND 1.0 ug/L SW846 6020 11/10-11/17/05 HPNKS1DE
Dilution Factor: 1 MDLis e ie e eeeeenst 0.022

NOTE (S) :

J Method blank contamination. The associated method blank contains the target analyte at a reportable level.

B Estimated result. Result is less than RL.
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SpecPro Inc

GC/MS Volatiles

Client Sample ID: MBSmw-005-0011l-gw

Lot-Sample #...: A5K090129-003 Work Order #...: HPNLALAA Matrix.........:
Date Sampled...: 11/08/05 10:40 Date Received..: 11/08/05
Prep Date......: 11/21/05 Analysis Date..: 11/21/05
Prep Batch #...: 5325119
Dilution Factor: 1 Method.........: SW846 8260B
REPORTING

PARAMETER RESULT LIMIT UNITS MDL
Bromochloromethane ND 1.0 ug/L 0.24
1,2-Dibromoethane ND 1.0 ug/L 0.24
Chloromethane ND 1.0 ug/L 0.14
Bromomethane ND 1.0 ug/L 0.36
Vinyl chloride ND 1.0 ug/L 0.21
Chloroethane ND 1.0 ug/L 0.24
Methylene chloride ND 2.0 ug/L 0.19
Acetone 1.1 J 10 ug/L 0.74
Carbon disulfide ND 1.0 ug/L 0.28
1,1-Dichloroethene ND 1.0 ug/L 0.18
1,1-Dichloroethane ND 1.0 ug/L 0.21
1,2-Dichloroethene ND 1.0 ug/L 0.35

(total)
Chloroform ND 1.0 ug/L 0.16
1,2-Dichloroethane ND 1.0 ug/L 0.16
2-Butanone 0.95 J 10 ug/L 0.39
1,1,1-Trichloroethane ND 1.0 ug/L 0.21
Carbon tetrachloride ND 1.0 ug/L 0.19
Bromodichloromethane ND 1.0 ug/L 0.14
1,2-Dichloropropane ND 1.0 ug/L 0.15
cis-1,3-Dichloropropene ND 1.0 ug/L 0.12
Trichloroéthene ND 1.0 ug/L 0.28
Dibromochloromethane ND 1.0 ug/L 0.19
1,1,2-Trichloroethane ND 1.0 ug/L 0.22
Benzene ND 1.0 ug/L 0.22
trans-1,3-Dichloropropene ND 1.0 ug/L 0.17
Bromoform ND 1.0 ug/L 0.17
4-Methyl-2-pentanone ND 10 ug/L 0.32
2 -Hexanone ND 10 ug/L 0.35
Tetrachloroethene ND 1.0 ug/L 0.19
1,1,2,2-Tetrachloroethane ND 1.0 ug/L 0.22
Toluene ND 1.0 ug/L 0.17
Chlorobenzene ND 1.0 ug/L 0.20
Ethylbenzene ND 1.0 ug/L 0.19
Styrene ND 1.0 ug/L 0.13
Xylenes (total) ND 2.0 ug/L 0.44
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Client Sample ID: MBSmw-005-0011l-gw

SpecPro Inc

GC/MS Volatiles

Lot-Sample #...: A5K090129-003 Work Order #...: HPNLAlAA
PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
Dibromofluocromethane 96 (73 - 122)
1,2-Dichloroethane-d4 91 (61 - 128)
Toluene-ds ’ 97 (76 - 110)
4 -Bromofluorobenzene 84 (74 - 116)

NOTE (S) -

J Estimated result. Result is less than RL.
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SpecPro Inc
MBSmw-005-0011-gw
GC/MS Volatiles

Lot-Sample #: A5K090129-003 Work Ordexr #: HPNLA1AA Matrix: WG

MASS SPECTROMETER/DATA SYSTEM (MSDS) TENTATIVELY IDENTIFIED COMPOUNDS

ESTIMATED RETENTION
PARAMETER . CAS # RESULT TIME UNITS

None ug/L
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SpecPro Inc

GC/MS Semivolatiles

Client Sample ID: MBSmw-005-0011l-gw

Lot-Sample #...: A5K090129-003 Work Order #...: HPNLA1AC Matrix.........: WG

Date Sampled...: 11/08/05 10:40 Date Received..: 11/08/05

Prep Date......: 11/14/05 Analysis Date..: 11/25/05

Prep Batch #...: 5318057

Dilution Factor: 1 Method.........: SWB846 8270C

REPORTING

PARAMETER RESULT LIMIT UNITS MDL

Benzoic acid 4.5 3 10 ug/L 0.81

Benzyl alcohol ND 5.0 ug/L 1.1

Phenol ND 1.0 ug/L 0.14

bis (2-Chloroethyl) - ND 1. ug/L 0.19
ether :

2-Chlorophenol ND 1.0 ug/L 0.14

1,3-Dichlorobenzene ND 1.0 ug/L 0.11

1,4-Dichlorobenzene ND 1.0 ug/L 0.13

1,2-Dichlorobenzene ND 1.0 ug/L 0.16

2-~Methylphenol ND 1.0 ug/L 0.15

2,2'-oxybis (1-Chloro- ND 1.0 ug/L 0.21
propane) '

4-=Methylphenol ND 1. ug/L 0.20

N-Nitrosodi-n-propyl- ND 1.0 ug/L 0.21
amine

Hexachloroethane ND 1.0 ug/L 0.21

Nitrobenzene ND 1.0 ug/L 0.21

Isophorone ND 1.0 ug/L 0.16

2-Nitrophenol _ ND 2.0 ug/L 0.14

2,4-Dimethylphenol ND 2.0 ug/L 0.23

bis (2-Chloroethoxy) ND 1.0 ug/L 0.24
methane

2,4-Dichlorophenol ND 2. ug/L 0.24

1,2,4-Trichloro- ND 1.0 ug/L 0.12
benzene

Naphthalene ND 0.20 ug/L 0.031

4-Chloroaniline ND 2.0 ug/L 0.31

Hexachlorobutadiene ND 1.0 ug/L 0.11

4-Chloro-3-methylphenol ND 2.0 ug/L 0.18

2-Methylnaphthalene ND 0.20 ug/L 0.028

Hexachlorocyclopenta- ND 10 ug/L 1.5
diene

2,4,6-Trichloro- ND 5.0 ug/L 0.16
phenol

2,4,5-Trichloxro- ND 5.0 ug/L 0.13
phenol

2-Chloronaphthalene ND 1.0 ug/L 0.29

2-Nitroaniline ND 2.0 ug/L 0.18

Dimethyl phthalate ND 1.0 ug/L 0.27
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SpecPro Inc
Client Sample ID: MBSmw-005-0011-gw

GC/MS Semivolatiles

Lot-Sample #...: A5K090129-003 Work Order #...: HPNLAlAC Matrix.........: WG
REPORTING
PARAMETER RESULT LIMIT UNITS MDL
Acenaphthylene ND 0.20 ug/L 0.030
2,6-Dinitrotoluene ND 5.0 ug/L 0.17
3-Nitroaniline ND 2.0 ug/L 0.094
Acenaphthene ND 0.20 ug/L 0.028
2,4-Dinitfrophenol ND 5.0 ug/L 1.3
4-Nitrophenol ND 5.0 ug/L 1.0
Dibenzofuran ND 1.0 ug/L 0.025
2,4-Dinitrotoluene ND 5.0 ug/L 0.16
Diethyl phthalate ND 1.0 ug/L 0.12
4-Chlorophenyl phenyl ND 2.0 ug/L 0.21
ether '
Fluorene ND 0.20 ug/L 0.035
4-Nitroaniline ND 2.0 ug/L 0.11
4,6-Dinitro- ND 5.0 ug/L 1.8
2-methylphenol
N-Nitrosodiphenylamine ND 1.0 ug/L 0.18
4-Bromophenyl phenyl ND 2.0 ug/L 0.29
ether
Hexachlorobenzene ND 0.20 ug/L 0.075
Pentachlorophenol ND 5.0 ug/L 2.0
Phenanthrene ND 0.20 ug/L 0.044
Anthracene ND 0.20 ug/L 0.030
Carbazole ND 1.0 ug/L 0.17
Di-n-butyl phthalate ND 1.0 ug/L 0.13
Fluoranthene ' ND 0.20 ug/L 0.024
Pyrene ND 0.20 ug/L 0.051
Butyl benzyl phthalate ND 1.0 ug/L 0.14
3,3'-Dichlorobenzidine ND 5.0 ug/L 0.19
Benzo (a) anthracene ND 0.20 ug/L 0.028
Chrysene . ND 0.20 ug/L 0.035
bis (2-Ethylhexyl) 2.3 B 1.0 ug/L 0.36
phthalate
Di-n-octyl phthalate ND 1.0 ug/L 0.16
Benzo (b) fluoranthene ND 0.20 ug/L 0.043
Benzo (k) fluoranthene ND 0.20 ug/L 0.071
Benzo (a)pyrene ND 0.20 ug/L 0.022
Indeno(1,2,3-cd)pyrene ND 0.20 ug/L 0.081
Dibenz (a,h) anthracene ND 0.20 ug/L 0.054
Benzo (ghi)perylene ND 0.20 ug/L 0.044

(Continued on next page)
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Client Sample ID: MBSmw-005-0011l-gw

SpecPro Inc

GC/MS Semivolatiles

Lot-Sample #...: A5K090129-003 Work Order #...: HPNLA1AC
PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
Nitrobenzene-d5 58 (32 - 112)
2-Fluorobiphenyl 55 (30 - 110)
Terphenyl-dl4 69 (51 - 135)
Phenol-ds 56 (10 - 117)
2-Fluorophenol 44 (19 - 108)
2,4,6-Tribromophenol 68 (42 - 124)

NOTE (S) :

] Estimated result. Result is less than RL.

B Method blank contamination. The associated method blank contains the target analyte at a reportable level.
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SpecPro Inc
MBSmw-005-0011-gw

GC/MS Semivolatiles

Lot-Sample #: A5K090129-003 Work Order #: HPNLA1AC Matrix: WG

MASS SPECTROMETER/DATA SYSTEM (MSDS) TENTATIVELY IDENTIFIED COMPOUNDS

ESTIMATED RETENTION

PARAMETER CAS # RESULT TIME UNITS

Unknown 3.3 30 M 2.8989 ug/L ;
Unknown 0.84 J M 3.1927 ug/L :
Unknown Organic Acid 1.5 3 M 4.6137 ug/L :
Unknown Organic Acid 0.85 J M 4.977 ug/L ;
Unknown 1.4 3 M 6.6544 ug/L !
Unknown 0.80 J M 6.6865 ug/L i
Unknown 1.1 0 M 8.1342 ug/L i
NOTE (S) : F

M: Result was measured against nearest internal standard assuming a response factor of 1.
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SpecPro Inc

Client Sample ID: MBSmw-005-0011-gw

GC/MS Semivolatiles

Lot-Sample #...: AS5K090129-003 Woxrk Oxrder #...: HPNLAlAK Matrix........ WG
Date Sampled...: 11/08/05 10:40 Date Received..: 11/08/05
Prep Date......: 11/14/05 Analysis Date..: 11/28/05
Prep Batch #...: 5318209
Dilution Factor: 1 Method......... : SW846 8270C CWM
REPORTING
PARAMETER RESULT LIMIT UNITS MDL |
1,4-Oxathiane ND 5.0 ug/L 0.88
1,4-Dithiane ND 5.0 ug/L 1.0
PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
2-Fluorcbiphenyl 81 (e - 127)
Nitrobenzene-ds 93 (43 - 121)
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SpecPro Inc
Client Sample ID: MBSmw-005-0011-gw

GC Semivolatiles

Lot-Sample #...: AS5K090129-003 Work Order #...: HPNLAL1AD Matrix.........:
Date Sampled...: 11/08/05 10:40 Date Received..: 11/08/05
Prep Date......: 11/14/05 Analysis Date..: 11/24/05
Prep Batch #...: 5318048
Dilution Factor: 1 Method.........: SW846 808lA
REPORTING

PARAMETER RESULT LIMIT UNITS MDL
alpha-BHC ND 0.030 ug/L 0.0062
beta-BHC ND 0.030 ug/L 0.0068
delta-BHC ND 0.030 ug/L 0.0064
gamma-BHC (Lindane) ND 0.030 ug/L 0.0062
Heptachlor ND 0.030 ug/L 0.0062
Aldrin ND 0.030 ug/L 0.0061
Heptachlor epoxide ND 0.030 ug/L 0.0065
Endosulfan I ND 0.030 ug/L 0.0072
Dieldrin ND 0.030 ug/L 0.0067
4,4'-DDE ND 0.030 ug/L 0.0076
Endrin ND 0.030 ug/L 0.0074
Endosulfan II ND 0.030 ug/L 0.0072
4,4"'-DDD ND 0.030 ug/L 0.0085
Eridosulfan sulfate ND 0.030 ug/L 0.0083
4,4'-DDT ND 0.030 ug/L 0.0086
Methoxychloxr ND 0.10 ug/L 0.010
Endrin ketone ND 0.030 ug/L 0.013
Endrin aldehyde ND 0.030 ug/L 0.0091
alpha-Chlordane ND 0.030 ug/L 0.0073 °
gamma-Chlordane ND 0.030 ug/L 0.0065
Toxaphene ND 2.0 ug/L 0.33

PERCENT . RECOVERY
SURROGATE RECOVERY LIMITS )
Tetrachloro-m-xylene 90 (39 - 130)
Decachlorobiplienyl 48 (10 - 147)
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SpecPro Inc
Client Sample ID: MBSmw-005-0011-gw

GC Semivolatiles

Lot-Sample #...: A5K090129-003 Work Order #...: HPNLALAE Matrix.........:
Date Sampled...: 11/08/05 10:40 Date Received..: 11/08/05
Prep Date......: 11/14/05 Analysis Date..: 12/01/05
Prep Batch #...: 5318049
Dilution Factor: 1 Method......... : SW846 8082
REPORTING

PARAMETER RESULT LIMIT UNITS . MDL
Aroclor 1016 ND 1.0 ug/L 0.25
Aroclor 1221 ND 1.0 ug/L 0.49
Aroclor 1232 ND 1.0 ug/L -0.41
Aroclor 1242 ND 1.0 ug/L 0.11
Aroclor 1248 ND 1.0 ug/L 0.049
Aroclor 1254 ND 1.0 ug/L 0.087
Aroclor 1260 ND 1.0 ug/L 0.071

PERCENT RECOVERY
SURROGATE ) RECOVERY LIMITS
Tetrachloro-m-xylene 89 (35 - 130)
Decachlorobiphenyl 39 (10 - 110)
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SpecPro Inc

Client Sample ID: MBSmw-005-0011-gw

Trace Level Organic Compounds
Lot-Sample #...: A5K090129-003 Work Order #...: HPNLA1lAL Matrix.........: WG
Date Sampled...: 11/08/05 10:40 Date Received..: 11/08/05
Prep Date......: 11/18/05 Analysis Date..: 01/05/06
Prep Batch #...: 5322621
Dilution Factor: 1
DETECTION
PARAMETER RESULT LIMIT UNITS METHOD
Thiodiglycol ND 10 ug/L SW846 SW8321A
PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
Thiodiglycol-d4 97 (50 - 120)
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SpecPro Inc
Client Sample ID: MBSmw-005-0011-gw

Trace Level Organic Compounds

Lot-Sample #...: AS5K090129-003 Work Order #...: HPNLAlAJ Matrix.........: WG 31
Date Sampled...: 11/08/05 10:40 Date Received..: 11/08/05 :
Prep Date......: 11/18/05 Analysis Date..: 11/19/05 }
Prep Batch #...: 5322405 1

Dilution Factor: 1 .

DETECTION
PARAMETER . RESULT LIMIT UNITS _ METHOD
Nitroguanidine ND 20 ug/L SW846 8330 (Modif
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SpecPro Inc

Client Sample ID: MBSmw-005-0011-gw

HPLC
Lot-Sample #...: A5K090129-003 Woxrk Order #...: HPNLA1AG Matrix.........: WG
Date Sampled...: 11/08/05 10:40 Date Received..: 11/08/05
Prep Date......: 11/14/05 Analysis Date..: 11/17/05
Prep Batch #...: 5318288
Dilution Factor: 1 Method.........: SW846 8330
REPORTING
PARAMETER RESULT LIMIT UNITS MDL
2-Amino-4,6- ND 0.10 ug/L 0.10
dinitrotoluene
4-Amino-2,6- ND 0.10 ug/L 0.050
dinitrotoluene

1, 3-Dinitrobenzene ND 0.10 ug/L 0.050
2,4-Dinitrotoluene ND 0.10 ug/L 0.050
2,6-Dinitrotoluene ND 0.10 ug/L 0.050
HMX : ND 0.10 ug/L 0.036
Nitrobenzene ND 0.10 ug/L 0.050
2-Nitrotoluene ND 0.50 ug/L 0.088
3-Nitrotoluene ND 0.50 ug/L 0.057
4-Nitrotoluene ND 0.50 ug/L 0.088
RDX ND 0.10 ug/L 0.036
Tetryl ND 0.10 ug/L 0.050
1,3,5-Trinitrobenzene ND 0.10 ug/L 0.030
2,4,6-Trinitrotoluene ND 0.10 ug/L 0.050

PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
3,4-Dinitrotoluene 108 (84 - 125)
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SpecPro Inc

Clierit Sample ID: MBSmw-005-0011-gw
General Chemistry

|
Lot-Sample #...: A5K090129-003 Work Order #...: HPNLA Matrix.........: WG l
Date Sampled...: 11/08/05 10:40 Date Received..: 11/08/05 !

PREPARATION- PREP i

PARAMETER | RESULT RL UNITS METHOD ANALYSIS DATE BATCH # i

Cyanide, Total ND 0.010 mg/L SW846 9012A 11/16/05 5320331 E

Dilution Factor: 1 MDL............: 0.0013 i

!

Nitrocellulose ND 0.50 mg/L MCAWW 353.2 11/29-12/01/05 5333468 :
Dilution Factor: 1 MDL............: 0.12
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SpecPro Inc
Client Sample ID: MBSmw-005-0011l-gf

TOTAL Metals

Lot-Sample #...: A5K090129-004 Matrix.......: WG
Date Sampled...: 11/08/05 10:40 Date Received..: 11/08/05
REPORTING PREPARATION -~ WORK

PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #

Prep Batch #...: 5314034

Aluminum ND 200 ug/L SW846 6010B 11/10-11/17/05 HPNLC1AH
Dilution Factor: 1 MDL.....ovouuun : 47.0

Arsenic 5.3 B 10.0 ug/L SW846 6010B 11/10-11/17/05 HPNLC1AE
Dilution Factor: 1 MDL.....oovuun. : 4.3

Lead ND 10.0 ug/L SW846 6010B 11/10-11/17/05 HPNLC1AF
Dilution Factor: 1 MDL.....oovuon v 1.7

Antimony ND 100 ug/L SW846 6010B 11/10-11/17/05 HPNLC1AJ
Dilution Factor: 1 MDL............: 4.1

Barium 83.2 10.0 ug/L SW846 6010B 11/10-11/17/05 HPNLC1AK
Dilution Factor: 1 MDL......ovouvet 3.2

Selenium ND 10.0 ug/L SW846 6010B 11/10-11/17/05 HPNLC1AG
Dilution Factor: 1 MDL........o0..: 2.4

Beryllium ND 10.0 ug/L SW846 6010B 11/10-11/17/05 HPNLC1AL
Dilution Factor: 1 MDL............: 0.30

Cadmium ND 10.0 ug/L SW846 6010B 11/10-11/17/05 HPNLC1AA
Dilution Factor: 1 MDL..euuvuuennn. : 0.42

Calcium 86600 1000 ug/L SW846 6010B 11/10-11/17/05 HPNLC1AC
Dilution Factor: 1 MDL............: 80.0

Chromium ND 20.0 ug/L SW846 6010B 11/10-11/17/05 HPNLC1AD
Dilution Factor: 1 MDL............: 1.6

Cobalt ND 20.0 ug/L SW846 6010B 11/10-11/17/05 HPNLC1AQ
Dilution Factor: 1 MDL............: 1.2

Copper ND 20.0 ug/L SW846 6010B 11/10-11/17/05 HPNLC1lAR
Dilution Factor: 1 MDL............: 1.8

Iron 405 B 1000 ug/L SW846 6010B 11/10-11/17/05 HPNLC1AT
Dilution Factor: 1 MDL............: 32.0

Magnesium 24900 1000 ug/L SW846 6010B 11/10-11/17/05 HPNLC1AU
Dilution Factor: 1 MDL............: 86.0

(Continued on next page)

APPENDIX F 38




SpecPro Inc

Client Sample ID: MBSmw-005-0011-gf

TOTAL Metals

Lot-Sample #...: A5K090129-004 Matrix.........: WG
REPORTING PREPARATION- WORK

PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #

Manganese 343 J 100 ug/L SW846 6010B 11/10-11/17/05 HPNLC1lAV
Dilution Factor: 1 MDL............: 0.23

Nickel ND 20.0 ug/L SW846 6010B 11/10-11/17/05 HPNLC1AW
Dilution Factor: 1 MDL.....ovuuenn.s 1.4

Potassium 1710 B 5000 ug/L SW846 6010B 11/10-11/17/05 HPNLC1AX
Dilution Factor: 1 MDL......covuuut 54.0

Silver ND 20.0 ug/L SW846 6010B 11/10-11/17/05 HPNLC1AM
Dilution Factor: 1 MDL......oouvuus 2.1

Sodium 9650 1000 ug/L SW846 6010B 11/10-11/17/05 HPNLC1AN
Dilution Factor: 1 MDL....vvvvunnos 410

Vanadium AND 20.0 ug/L SW846 6010B 11/10-11/17/05 HPNLC1AP
Dilution Factor: 1 MDLi.ovewunewnnnt 1.9

Zinc ND 100 ug/L SW846 6010B 11/10-11/17/05 HPNLC1A0
Dilution Factor: 1 MDL......covvnn.: 6.6

Mercury ND 0.20 ug/L SW846 7470A 11/10/05 HPNLC1A2
Dilution Factor: 1 MDL............: 0.090

Thallium ND 1.0 ug/L SW846 6020 11/10-11/17/05 HPNLC1Al
Dilution Factor: 1 MDL............: 0.022

NOTE (S) : .

B Estimated result. Result is less than RL.

] Meéthod blank contamination. The associated method blank contains the target analyte at a reportable level.
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SpecPro Inc
Client Sample ID: MBSmw-005-0010-gw

GC/MS Volatiles

Lot-Sample #...: A5K090129-005 Work Order #...: HPNLD1AA Matrix.........:
Date Sampled...: 11/08/05 10:40 Date Received..: 11/08/05
Prep Date...... : 11/21/05 Analysis Date..: 11/21/05
Prep Batch #...: 5325119
Dilution Factor: 1 Méthod.........: SW846 8260B
REPORTING

PARAMETER RESULT LIMIT UNITS MDL
Bromochloromethane ND 1.0 ug/L 0.24
1,2-Dibromoethane ND 1.0 ug/L 0.24
Chloromethane ND 1.0 ug/L 0.14
Bromomethane ND 1.0 ug/L 0.36
Vinyl chloride ND 1.0 ug/L 0.21
Chloroethane ND 1.0 ug/L 0.24
Methylene chloride ND 2.0 ug/L 0.19
Acetone 1.2 J 10 ug/L 0.74
Carbon disulfide ND 1.0 ug/L 0.28
1,1-Dichloroethene ND 1.0 ug/L 0.18
1,1-Dichloroethane ND 1.0 ug/L 0.21
1,2-Dichloroethene ND 1.0 ug/L 0.35

(total)
Chloroform ND 1.0 ug/L 0.16
1,2-Dichloroethane ND 1.0 ug/L 0.16
2-Butanone 1.0 0 10 ug/L 0.39
1,1,1-Trichloroethane ND 1.0 ug/L .0.21
Carbon tetrachloride ND 1.0 ug/L 0.19
Bromodichloromethane ND 1.0 ug/L 0.14
1,2-Dichloropropane ND 1.0 ug/L 0.15
cis-1,3-Dichloropropene ND 1.0 ug/L 0.12
Trichloroethene ND 1.0 ug/L 0.28
Dibromochloromethane ND 1.0 ug/L 0.19
1,1,2-Trichloroethane ND 1.0 ug/L 0.22
Benzene ND 1.0 ug/L 0.22
trans-1,3-Dichloropropene ND 1.0 ug/L 0.17
Bromoform ND 1.0 ug/L 0.17
4-Methyl-2-pentanone ND 10 ug/L 0.32
2-Hexanone ND 10 ug/L 0.35
Tetrachloroethene ND 1.0 ug/L 0.19
1,1,2,2-Tetrachloroethane ND 1.0 ug/L 0.22
Toluene ND 1.0 ug/L 0.17
Chlorobenzene ND 1.0 ug/L 0.20
Ethylbenzene ND 1.0 ug/L 0.19
Styrene ND 1.0 ug/L 0.13
Xylenes (total) ND 2.0 ug/L 0.44

(Continued on next page)
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SpecPro Inc
Client Sample ID: MBSmw-005-0010-gw

GC/MS Volatiles

Lot-Sample #...: A5K090129-005 Work Order #...: HPNLD1AA Matrix.........:
PERCENT RECOVERY

SURROGATE RECOVERY LIMITS

Dibromofluoromethane o7 (73 - 122)

1,2-Dichloroethane-d4 90 (61 - 128)

Toluene-ds8 _ 98 (76 - 110)

4 -Bromofluorobenzene 86 (74 - 116)

NOTE (S) :

J Estimated result. Result is less than RL.
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SpecPro Inc
MBSmw-005-0010-gw
GC/MS Volatiles

Lot-Sample #: A5K090129-005 Work Order #: HPNLD1AA Matrix: WG

MASS SPECTROMETER/DATA SYSTEM (MSDS) TENTATIVELY IDENTIFIED COMPOUNDS

ESTIMATED RETENTION
PARAMETER CAS # RESULT TIME UNITS

None ug/L
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SpecPro Inc
Client Sample ID: MBSmw-005-0010-gw

GC/MS Semivolatiles

Lot-Sample #...: A5K090129-005 Work Ordexr #...: HPNLD1AC Matrix.........:

Date Sampled...: 11/08/05 10:40 Date Received..: 11/08/05

Prep Date...... : 11/14/05 Analysis Date..: 11/25/05

Prep Batch #...: 5318057

Dilution Factor: 1 Method.........: SW846 8270C

REPORTING

PARAMETER . RESULT LIMIT UNITS MDL

Benzoic acid 4.4 J 10 ug/L 0.81

Benzyl alcohol ND 5.0 ug/L 1.1

Phenol ND 1.0 ug/L 0.14

bis (2-Chloroethyl) - ND 1. ug/L 0.19
ether

2-Chlorophenol ND 1.0 ug/L 0.14

1,3-Dichlorobenzene ND 1.0 ug/L 0.11

1,4-Dichlorobenzene ND 1.0 ug/L 0.13

1,2-Dichlorobenzene ND 1.0 ug/L 0.16

2-Methylphenol ND 1.0 ug/L 0.15

2,2'-oxybis(1-Chloro- ND 1.0 ug/L 0.21
propane)

4-Methylphenol ND 1.0 ug/L 0.20

N-Nitrosodi-n-propyl- ND 1.0 ug/L 0.21
amine '

Hexachloroethane ND 1.0 ug/L 0.21

Nitrobenzene ND 1.0 ug/L 0.21

Isophorone ND 1.0 ug/L 0.16

2-Nitxrophenol ND 2.0 ug/L 0.14

2,4-Dimethylphenol ND 2.0 ug/L 0.23

bis (2-Chloroethoxy) ND 1.0 ug/L 0.24
methane

2,4-Dichlorophenol ND 2.0 ug/L 0.24

1,2,4-Trichloro- ND 1.0 ug/L 0.12
benzene

Naphthalene ND 0.20 ug/L 0.031

4-Chloroaniline ND 2.0 ug/L 0.31

Hexachlorobutadiene ND 1.0 ug/L 0.11

4-Chloro-3-methylphenol ND 2.0 ug/L 0.18

2-Methylnaphthalene ND 0.20 ug/L 0.028

Hexachlorocyclopenta- ND 10 ug/L 1.5
diene

2,4,6-Trichloro- ND 5.0 ug/L 0.16
phenol

2,4,5-Trichloro- ND 5.0 ug/L 0.13
phenol

2-Chloronaphthalene ND 1.0 ug/L 0.29

2-Nitroaniline ND 2.0 ug/L 0.18

Dimethyl phthalate ND 1.0 ug/L 0.27

(Continued on next page)
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SpecPro Inc
Client Sample ID: MBSmw-005-0010-gw

GC/MS Semivolatiles

Lot-Sample #...: ASK090129-005 Work Orxder #...: HPNLD1AC Matrix.........:
REPORTING
PARAMETER RESULT LIMIT UNITS MDL
Acenaphthylene ND 1 0.20 ug/L 0.030
2,6-Dinitrotoluené ND 5.0 ug/L 0.17
3-Nitroaniline ND 2.0 ug/L 0.094
Acenaphthene ND 0.20 ug/L 0.028
2,4-Dinitrophenol ND 5.0 ug/L 1.3
4-Nitrophenol ND 5.0 ug/L 1.0
Dibenzofuran ND 1.0 ug/L 0.025
2,4-Dinitrotoluene ND 5.0 ug/L 0.1l6
Diethyl phthalate ND 1.0 ug/L 0.12
4-Chlorophenyl phenyl ND 2.0 ug/L 0.21
ether
Fluorene ND 0.20 ug/L 0.035
4-Nitroaniline ND 2.0 ug/L 0.11
4,6-Dinitro- ND 5.0 ug/L 1.8
2-methylphenol
N-Nitrosodiphenylamine ND 1.0 ug/L 0.18
4-Bromophenyl phenyl ND 2.0 ug/L 0.29
ether
Hexachlorobenzene ND 0.20 ug/L . 0.075
Pentachlorophenol ND 5.0 ‘ug/L 2.0
Phenanthrene ND 0.20 ug/L 0.044
Anthracene ND 0.20 ug/L 0.030
Carbazole ND 1.0 ug/L 0.17
Di-n~butyl phthalate ND 1.0 ug/L 0.13
Fluoranthene ND 0.20 ~ ug/L 0.024
Pyrene ND 0.20 ug/L 0.051
Butyl benzyl phthalate ND 1.0 ug/L 0.14
3,3'-Dichlorobenzidine ND 5.0 ug/L 0.19
Benzo (a) anthracene ND 0.20 ug/L 0.028
Chrysene ND 0.20 ug/L 0.035
bis (2-Ethylhexyl) 1.6 B 1.0 ug/L 0.36
phthalate i
Di-n-octyl phthalate ND 1.0 ug/L 0.16
Benzo (b) fluoranthene ND 0.20 ug/L 0.043
Benzo (k) fluoranthene ND 0.20 ug/L 0.071
Benzo (a) pyrene ND 0.20 ug/L 0.022
Indeno(1,2,3-cd)pyrene ND 0.20 ug/L 0.081
Dibenz (a,h) anthracene ND 0.20 ug/L 0.054
Benzo (ghi) perylene ND 0.20 ug/L 0.044

(Continued on next page)
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SpecPro Inc
Client Sample ID: MBSmw-005-0010-gw

GC/MS Semivolatiles

Lot-Sample #...: A5K090129-005 Work Oxder #...: HPNLDIAC Matrix.........:
PERCENT RECOVERY

SURROGATE RECOVERY LIMITS

Nitrobenzene-d5 60 (32 - 112)

2-Fluorobiphenyl 56 (30 - 110)

Terphenyl-dl4 68 (51 - 135)

Phenol-d5 58 (1o - 117)

2-Fluorophenol 45 (19 - 108)

2,4 ,6-Tribromophenol 70 (42 - 124)

NOTE (S) :

J  Estimated result. Result is less than RL.
B Method blank contamination. The associated method blank contains the target analyte at a reportable level.
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SpecPro Inc
MBSmw-005-0010-gw
GC/MS Semivolatiles

Lot-Sample #: A5K090129-005 Work Order {: HPNLD1AC Matrix: WG

MASS SPECTROMETER/DATA SYSTEM (MSDS) TENTATIVELY IDENTIFIED COMPOUNDS

ESTIMATED RETENTION

PARAMETER . CAS # RESULT TIME UNITS
Unknown 1.4 3 M 2.8993 ug/L
Unknown 1.1 3 M 3.1878 ug/L
Unknown 0.91 J M 4.6088 ug/L
Unknown 1.1 J M 5.9924 ug/L
Unknown 1.17J M 6.6548 ug/L
Unknown 0.91 J M 8.1292 ug/L
NOTE(S) :

M: Result was measured against nearest internal standard assuming a response factor of 1.
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SpecPro Inc
Client Sample ID: MBSmw-005-0010-gw

GC/MS Semivolatiles

Lot-Sample #...: A5K090129-005 Work Order #...: HPNLD1AK Matrix.........: WG
Date Sampled...: 11/08/05 10:40 Date Received..: 11/08/05
Prep Date......: 11/14/05 Analysis Date..: 11/28/05
Prep Batch #...: 5318209
Dilution Factor: 1 Method.........: SW846 8270C CWM
REPORTING
PARAMETER RESULT LIMIT UNITS MDL
1,4-Oxathiane ND 5.0 ug/L 0.88
1,4-Dithiane ND 5.0 ug/L 1.0
PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
2-Fluorobiphenyl 69 (16 - 127)
Nitrobenzene-d5 91 (43 - 121)
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SpecPro Inc
Client Sample ID: MBSmw-005-0010-gw

GC Semivolatiles

Lot-Sample #...: AS5K090129-005 Work Order #...: HPNLD1AD Matrix.........:
Date Sampled...: 11/08/05 10:40 Date Received..: 11/08/05
Prep Date......: 11/14/05 Analysis Date..: 11/24/05
Prep Batch #...: 5318048
Dilution Factor: 1 Method.........: SW846 8081lA
REPORTING

PARAMETER RESULT LIMIT UNITS MDL
alpha-BHC ND 0.030 ug/L 0.0062
beta-BHC ND 0.030 ug/L 0.0068
delta-BHC ND 0.030 ug/L 0.0064
gamma-BHC (Lindane) ND 0.030 ug/L 0.0062
Heptachlor ND 0.030 ug/L 0.0062
Aldrin ND 0.030 ug/L 0.0061
Heptachlor epoxide ND 0.030 ug/L 0.0065
Endosulfan I ND 0.030 ug/L 0.0072
Dieldrin ND 0.030 ug/L 0.0067
4,4'-DDE ND 0.030 ug/L 0.0076
Endrin ND 0.030 ug/L 0.0074
Endosulfan II ND 0.030 ug/L 0.0072
4,4'-DDD ND 0.030 ug/L 0.0085
Endosulfan sulfate ND 0.030 ug/L 0.0083
4,4'-DDT ND 0.030 ug/L 0.0086
Methoxychlor ND 0.10 ug/L 0.010
Endrin ketone ND 0.030 ug/L 0.013
Endrin aldehyde ND 0.030 ug/L 0.0091
alpha-Chlordane ND 0.030 ug/L 0.0073
gamma-Chlordane ND 0.030 ug/L 0.0065
Toxaphene ND 2.0 ug/L 0.33

PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
Tetrachloro-m-xylene 78 (39 - 130)
Decachlorobiphenyl 21 (10 - 147)
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SpecPro Imnc
Client Sample ID: MBSmw-005-0010-gw
GC Semivolatiles

Lot-Sample #...: A5K090129-005 Work Order #...: HPNLD1AE Matrix.........: WG

Date Sampled...: 11/08/05 10:40 Date Received..: 11/08/05
Prep Date......: 11/14/05 Analysis Date..: 12/01/05
Prep Batch #...: 5318049
Dilution Factor: 1 Method.........: SW846 8082

) REPORTING
PARAMETER RESULT LIMIT UNITS MDL
Aroclor 1016 ND 1.0 ug/L 0.25
Aroclor 1221 ND 1.0 ug/L 0.49
Aroclor 1232 ND 1.0 ug/L 0.41
Aroclor 1242 ND 1.0 ug/L 0.11
Aroclor 1248 ND 1.0 ug/L 0.049
Aroclor 1254 ND 1.0 ug/L 0.087
Aroclor 1260 ND 1.0 ug/L 0.071

PERCENT RECOVERY

SURROGATE RECOVERY LIMITS
Tetrachloro-m-xylene 106 (35 - 130)
Decachlorobiphenyl 31 (10 - 110)
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SpecPro Inc
Client Sample ID: MBSmw-005-0010-gw

Trace Level Organic Compounds

Lot-Sample #...: A5K090129-005 Work Order #...: HPNLD1AL MatriX.........: WG
Date Sampled...: 11/08/05 10:40 Date Received..: 11/08/05

Prep Date...... : 11/18/05 Analysis Date..: 01/05/06

Prep Batch #...: 5322621

Dilution Factor: 1

DETECTION
PARAMETER ) RESULT LIMIT UNITS METHOD
Thiodiglycol ND 10 ug/L SW846 SW8321A
PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
Thiodiglycol-d4 87 (50 - 120)
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SpecPro Inc

Client Sample ID: MBSmw-005-0010-gw

Trace Level Organic Compounds
Lot-Sample #...: AS5K090129-005 Work Order #...: HPNLD1AJ Matrix.........: WG
Date Sampled...: 11/08/05 10:40 Date Received..: 11/08/05
Prep Date......: 11/18/05 Analysis Date..: 11/19/05
Prep Batch #...: 5322405
Dilution Factor: 1

DETECTION

PARAMETER RESULT LIMIT UNITS METHOD
Nitroguanidine ND 20 ug/L SW846 8330 (Modif
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SpecPro Inc

Client Sample ID: MBSmw-005-0010-gw

HPLC
Lot-Sample #...: AS5K090129-005 Work Order #...: HPNLD1AG Matrix.........: WG
Date Sampled...: 11/08/05 10:40 Date Received..: 11/08/05
Prep Date......: 11/14/05 Analysis Date..: 11/17/05
Prep Batch #...: 5318288
Dilution Factor: 1 Method.........: SW846 8330
REPORTING
PARAMETER RESULT LIMIT UNITS MDL
2-Amino-4,6- ND 0.10 ug/L 0.10
dinitrotoluene
4-Amino-2,6- ND 0.10 ug/L 0.050
dinitrotoluene

1,3-Dinitrobenzene ND 0.10 ug/L 0.050
2,4-Dinitrotoluene ND 0.10 ug/L 0.050
2,6-Dinitrotoluene ND 0.10 ug/L 0.050
HMX ND 0.10 ug/L 0.036
Nitrobenzene ND 0.10 ug/L 0.050
2-Nitrotoluene ND 0.50 ug/L 0.088
3-Nitrotoluene ND 0.50 ug/L 0.057
4-Nitrotoluene ND 0.50 ug/L 0.088
RDX ND 0.10 ug/L 0.036
Tetryl ND 0.10 ug/L 0.050
1,3,5-Trinitrobenzene ND 0.10 ug/L 0.030
2,4,6-Trinitrotoluene ND 0.10 ug/L 0.050

PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
3,4-Dinitrotoluene 106 (84 - 125)
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SpecPro Inc

Client Sample ID: MBSmw-005-0010-gw

General Chemistxry i

Lot-Sample #...: A5K090129-005 Work Order #...: HPNLD Matrix.........: WG ‘
Date Sampled...: 11/08/05 10:40 Date Received..: 11/08/05
b
PREPARATION- PREP
PARAMETER RESULT RL UNITS METHOD ANALYSIS DATE BATCH # {
Cyanide, Total ND 0.010 mg/L SW846 9012A 11/16/05 5320331 ‘
Dilution Factor: 1 MDL............ : 0.0013 !
<j
Nitrocellulose 0.14 B,J 0.50 mg/L MCAWW 353.2 11/29-12/01/05 5333468 ‘
Dilution Factor: 1 MDL............: 0.12
NOTE (S) :

|
RL Reporting Limit i
i
B Estimated result. Result is less than RL. i
T Method blank contamination. The associated method blank contains the target analyte at a reportable level. 1
i
|
i
]
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SpecPro Inc

Client Sample ID: MBSmw-005-0010-gf

TOTAL Metals

Lot-Sample #...: A5K090129-006 Matrix.......: WG
Date Sampled...: 11/08/05 10:40 Date Received..: 11/08/05
REPORTING PREPARATION- WORK

PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #

Prep Batch #...: 5314034

Aluminum ND - 200 ug/L SW846 6010B 11/10-11/17/05 HPNLG1AH
Dilution Factor: 1 )10 P 47.0

Arsenic 7-3 B 10.0 ug/L SW846 6010B 11/10-11/17/05 HPNLG1AE
Dilution Factor: 1 MDL.....ouovunuos 4.3

Lead ND 10.0 ug/L SW846 6010B 11/10-11/17/05 HPNLG1AF
Dilution Factor: 1 MDL....ooovuvn.s 1.7

Antimony ND 100 ug/L SW846 6010B 11/10-11/17/05 HPNLG1lAJ
Dilution Factor: 1 MDL......wveooo.: 4.1

Barium 84.0 10.0 ug/L SW846 6010B 11[10—11/17/05 HPNLG1AK
Dilution Factor: 1 MDL.....vvvnnns 3.2

Selenium ND 10.0 ug/L SW846 6010B 11/10-11/17/05 HPNLG1AG
Dilution Factor: 1 MDL....'vovuunn.s 2.4

Beryllium ND 10.0 ug/L SW846 6010B 11/10-11/17/05 HPNLG1AL
Dilution Factor: 1 MDLi. ' vesenenenas 0.30

Cadmium ND 10.0 ug/L SW846 6010B 11/10-11/17/05 HPNLG1AA
Dilution Factor: 1 10 PR 0.42

Calcium 87200 1000 ug/L SW846 6010B 11/10-11/17/05 HPNLG1AC -
Dilution Factor: 1 MDLi..eouvenenen.s 80.0

Chromium ND 20.0 ug/L SW846 6010B 11/10-11/17/05 HPNLG1AD
Dilution Factor: 1 MDL.....coooo..: 1.6

Cobalt ND 20.0 ug/L SW846 6010B 11/10-11/17/05 HPNLG1AQ
Dilution Factor: 1 MDLi.voeennnnn : 1.2

Copper ND 20.0 ug/L SW846 6010B 11/10-11/17/05 HPNLG1AR
Dilution Factox: 1 MDL...ouvvvenenns 1.8

Iron 359 B 1000 ug/L SW846 6010B 11/10-11/17/05 HPNLG1AT
Dilution Factor: 1 MDL.....oovunnns 32.0

Magnesium 25100 1000 ug/L SW846 6010B 11/10-11/17/05 HPNLG1AU
Dilution Factor: 1 MDL....cownnouns 86.0

(Continued on next page)
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SpecPro Inc
Client Sample ID: MBSmw-005-0010-gf

TOTAL Metals

Lot-Sample #...: A5K090129-006 Matrix.........: WG
REPORTING PREPARATION- WORK i
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER # ;
Manganese 350 J 100 ug/L SW846 6010B 11/10-11/17/05 HPNLG1AV !
Dilution Factor: 1 MDL............: 0.23 :
Nickel ND 20.0 ug/L SW846 6010B 11/10-11/17/05 HPNLG1AW
Dilution Factor: 1 MDL............: 1.4
Potassium 1710 B 5000 ug/L SW846 6010B 11/10-11/17/05 HPNLG1AX
Dilution Factor: 1 MDL............: 54.0
Silver ND 20.0 ug/L SW846 6010B 11/10-11/17/05 HPNLG1AM
Dilution Factor: 1 MDL......c.....: 2.1 |
1
Sodium 10000‘ 1000 ug/L SW846 6010B 11/10-11/17/05 HPNLG1AN é
Dilution Factor: 1 MDL.....veeoo..: 410
Vanadium ND 20.0 ug/L SW846 6010B 11/10-11/17/05 HPNLG1AP .
Dilution Factor: 1 MDL............: 1.9 '
Zinc ND 100 ug/L SW846 6010B 11/10-11/17/05 HPNLG1AO
Dilution Factor: 1 MDL............: 6.6 :
Mercury . ND 0.20 ug/L SW846 7470A 11/10/05 HPNLG1A2 I
Dilution Factor: 1 MDL............: 0.090 f
Thallium ND 1.0 ug/L SW846 6020 11/10-11/17/05 HPNLG1Al ?
Dilution Factor: 1 MDL............: 0.022 :
NOTE (S) : |

B Estimated result. Result is less than RL.
] Method blank contamination. The associated method blank contains the target analyte at a reportable level.
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SpecPro Inc

Client Sample ID: TRIP BLANK

GC/MS Volatiles

Lot-Sample #...: A5K090129-007 Work Order #...: HPNND1AA Matrix.........: WQ
Date Sampled...: 11/08/05 15:00 Date Received..: 11/08/05
Prep Date......: 11/21/05 Analysis Date..: 11/21/05
Prep Batch #...: 5325119
Dilution Factor: 1 Method.........: SW846 8260B
REPORTING

PARAMETER RESULT LIMIT UNITS MDL
Bromochloromethane ND 1.0 ug/L 0.24
1, 2-Dibromoethane ND 1.0 ug/L 0.24
Chloromethane ND 1.0 ug/L 0.14
Bromomethane ND 1.0 ug/L 0.36
Vinyl chloride ND 1.0 ug/L 0.21
Chloroethane ND 1.0 ug/L 0.24
Methylene chloride 2.0 B 2.0 ug/L 0.19
Acetone 1.5 J 10 ug/L 0.74
Carbon disulfide ND 1.0 ug/L 0.28
1,1-Dichloroethene ND 1.0 ug/L 0.18
1,1-Dichloroethane ND 1.0 ug/L 0.21
1,2-Dichloroethene ND 1.0 ug/L 0.35

(total)
Chloroform ND 1.0 ug/L 0.16
1,2-Dichloroethane ND 1.0 ug/L 0.16
2-Butanone ND 10 ug/L 0.39
1,1,1-Trichloroethane ND 1.0 ug/L 0.21
Carbon tetrachloride ND 1.0 ug/L 0.19
Bromodichloromethane ND 1.0 ug/L 0.14
1,2-Dichloropropane ND 1.0 ug/L 0.15
cis-1,3-Dichloropropene ND 1.0 ug/L 0.12
TrichHloroethene ND 1.0 ug/L 0.28
Dibromochloromethane ND 1.0 ug/L 0.19
1,1,2-Trichloroethane ND 1.0 ug/L 0.22
Benzene ND 1.0 ug/L 0.22
trans-1,3-Dichloropropene ND 1.0 ug/L 0.17
Bromoform ND 1.0 ug/L 0.17
4-Methyl-2-pentanone ND 10 ug/L 0.32
2-Hexanone ND 10 ug/L 0.35
Tetrachloroethene ND 1.0 ug/L 0.19
1,1,2,2-Tetrachloroethane ND 1.0 ug/L 0.22
Toluene ND 1.0 ug/L 0.17
Chlorobenzene ND 1.0 ug/L 0.20
Ethylbenzene ND 1.0 ug/L 0.19
Styrene ND 1.0 ug/L 0.13
Xylenes (total) ND 2.0 ug/L 0.44
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SpecPro Inc

Client Sample ID: TRIP BLANK

Lot-Sample #...: A5K090129-007

GC/MS Volatiles

Work Order #...: HPNND1AA

PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
Dibromofluoromethane 99 (73 - 122)
1,2-Dichloroethane-d4 93 (61 - 128)
Toluene-ds 98 (76 - 110)
4 -Bromofluorobenzene 84 (74 - 11s6)

NOTE (S) :

Matrix

B Method blank contamination. The associated method blank contains the target analyte at a reportable level.

J Estimated result. Result is less than RL.
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SpecPro Inc
TRIP BLANK
GC/MS Volatiles

Lot-Sample #: AS5K0950129-007 Work Oxder #: HPNND1lAA Matrix: WQ

MASS SPECTROMETER/DATA SYSTEM (MSDS) TENTATIVELY IDENTIFIED COMPOUNDS

ESTIMATED RETENTION
PARAMETER CAS # RESULT TIME UNITS

None ug/L
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SpecPro Inc
Client Sample ID: MBSmw-001-0006-gw

GC/MS Semivolatiles

Lot-Sample #...: AS5K090129-008 Work Order #...: HPNNElAA Matrix.........: WG
Date Sampled...: 11/08/05 13:05 Date Received..: 11/08/05
Prep Date......: 11/14/05 Analysis Date..: 11/28/05
Prep Batch #...: 5318209
Dilution Factor: 1 Method......... : SW846 8270C CWM
REPORTING
PARAMETER RESULT LIMIT UNITS MDL
1,4-Oxathiane ND 5.0 ug/L 0.88
1,4-Dithiane ND 5.0 ug/L 1.0
PERCENT RECOVERY
SURROGATE ) RECOVERY LIMITS
2-Fluorobiphenyl 84 (16 - 127)
Nitrobenzene-d5 93 (43 - 121)
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SpecPro Inc

Client Sample ID: MBSmw-001-0006-gw

Trace Level Organic Compounds
Lot-Sample #...: AS5K090129-008 Work Order #...: HPNNELIAC Matrix.........: WG
Date Sampled...: 11/08/05 13:05 Date Received..: 11/08/05
Prep Date......: 11/18/05 Analysis Date..: 01/05/06
Prep Batch #...: 5322621
Dilution Factor: 1
DETECTION
PARAMETER RESULT LIMIT UNITS METHOD
Thiodiglycol ND 10 ug/L SW846 SW8321A
PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
Thiodiglycol-d4 88 (50 - 120)
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SpecPro Inc
Client Sample ID: MBSmw-002-0007-gw

GC/MS Semivolatiles

Lot-Sample #...: A5K090129-009 Work Order #...: HPNNG1AA

Date Sampled...: 11/07/05 14:15 Date Received..: 11/08/05

Prep Date......: 11/14/05 Analysis Date..: 11/28/05

Prep Batch #...: 5318209

Dilution Factor: 1 Method.........: SW846 8270C CWM

REPORTING

PARAMETER RESULT LIMIT UNITS

1,4-Oxathiane ND 5.0 ug/L

1,4-Dithiane ND 5.0 ug/L
PERCENT RECOVERY

SURROGATE RECOVERY LIMITS

2-Fluorobiphenyl 75 (16 - 127)

Nitrobenzene-ds 93 (43 - 121)

APPENDIX F

61




SpecPro Inc
Client Sample ID: MBSmw-002-0007-gw

Trace Level Organic Compounds

Lot-Sample #...: A5K090129-009 Work Order #...: HPNNG1AC Matrix.........: WG
Date Sampled...: 11/07/05 14:15 Date Received..: 11/08/05

Prep Date......: 11/18/05 Analysis Date..: 01/05/06

Prep Batch f...: 5322621

Dilution Factor: 1

DETECTION
PARAMETER RESULT LIMIT UNITS METHOD
Thiodiglycol ND 10 ug/L SW846 SW8321A
PERCENT RECOVERY
SURROGATE ) RECOVERY LIMITS
Thiodiglycol-d4 89 (50 - 120)
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SpecPro Inc

Client Sample ID: MBSmw-003-0008-gw

GC/MS Semivolatiles

Lot-Sample #...: A5K090129-010 Work Order #...: HPNNH1AA Matrix........ WG
Date Sampled...: 11/07/05 11:40 Date Received..: 11/08/05
Prep Date......: 11/14/05 Analysis Date..: 11/28/05
Prep Batch #...: 5318209
Dilution Factor: 1 Method.........: SW846 8270C CWM
REPORTING
PARAMETER RESULT LIMIT UNITS MDL
1,4-Oxathiane ND 5.0 ug/L 0.88
1,4-Dithiane ND 5.0 ug/L 1.0
PERCENT RECOVERY
SURROGATE | RECOVERY LIMITS
2-Fluorobiphenyl 78 (16 - 127)
Nitrobenzene-d5 90 (43 - 121)
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SpecPro Inc

Client Sample ID: MBSmw-003-0008-gw

Trace Level Organic Compounds

Lot-Sample #...: A5K090129-010 Work Order #...: HPNNH1AC Matrix.........: WG
Date Sampled...: 11/07/05 11:40 Date Received..: 11/08/05
Prep Date......: 11/18/05 Analysis Date..: 01/05/06
Prep Batch #...: 5322621
Dilution Factor: 1
DETECTION
PARAMETER RESULT LIMIT UNITS METHOD
Thiodiglycol ND 10 ug/L SW846 SW8321A
PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
Thiodiglycol-d4 75 (50 - 120)
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SpecPro Inc
Client Sample ID: MBSmw-004-0009-gw

GC/MS Semivolatiles

Lot-Sample #...: AS5K090129-011 Woxrk Order #...: HPNNJ1AA Matrix.........: WG
Date Sampled...: 11/07/05 12:59 Date Received..: 11/08/05
Prep Date......: 11/14/05 Analysis Date..: 11/28/05
Prep Batch #...: 5318209
Dilution Factor: 1 Method.........: SW846 8270C CWM
REPORTING
PARAMETER RESULT LIMIT UNITS MDL
1,4-Oxathiane ND 5.0 ug/L 0.88
1,4-Dithiane ND 5.0 ug/L 1.0
PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
2-Fluorobiphenyl 70 (16 - 127)
Nitrobenzene-d5 92 (43 - 121)
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SpecPro Inc

Client Sample ID: MBSmw-004-0009-gw

Trace Level Organic Compounds
Lot-Sample #...: A5K090129-011 Work Order #...: HPNNJ1AC MatrixX.........: WG
Date Sampled...: 11/07/05 12:59 Date Received..: 11/08/05
Prep Date......: 11/18/05 Analysis Date..: 01/05/06
Prep Batch #...: 5322621
Dilution Factor: 1
DETECTION
PARAMETER RESULT LIMIT UNITS METHOD
Thiodiglycol ND 10 ug/L SW846 SW8321A
PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
Thiodiglycol-d4 83 (50 - 120)
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8057? Dtx e O&.\u NA 3900. ace is needed)
Project Name and Location (State) ., Carner/Waybill Number | =] LM &
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STL Cooler Receipt Form/Narrative Lot Number: Mcf

North Canton Facility

Client:_Slr. PR Project/Yi{%.17 Q',f &éﬁ’}&} Quote#: 2/
Cooler Received on: /( [&€ /DS Openedon:_, (/G /& by: (¢ /(s __ (Signature)
Fedx [] ClientDrop OfFf [ ] UPS[] DHL[] FAS[]STL Courier/ﬁ 2 T
Stetson [ ] US Cargo [] Other:

STL Cooler No# ,d;é,o (4%/‘/@ Foam Box[ ] , Client Cooler | Other
1. Were custody seals on t?e jtsnde of the cooler? Yes m Intact? Yes [i&No [] NA[]

If YES, Quantity

N s W

Were the custody seals signed and dated? Yes R No [ ] NA []
Shipper’s packing slip attached to this form? Yes fI No [ ] Na []
Did custody papers accompany the samples?Yes JZ}:N}D Relinquished by client? Yes @‘No ]
Did you sign the custody papers in the appropriate place? YesgK ] No []
Packing material used: Bubble Wrap Foam None [ | Other:__
Cooler temperature upon receipt °C%@f form for multiple coolers/temp)
METHOD: Temp Vial %’ Coolant & Sample Against Bottles [] IR %’_’ ICE/Hp0 Slurry [] ,
COOLANT: WetIce Bluelce [ ] Drylce [[] Water[ |  None . e
7. Did all bottles.arrive in good condition (Unbroken)? . Yes L4 No []
8. Could all bottle labels and/or tags be reconciled with the COC? Yes p-No [
9. Were samples at the correct pH? (record below/on back) Yes ) No ] NA []
10. Were correct bottles used for the tests indicated? Yes §-No
11. Were air bubbles >6 mm in any VOA vials? , Yes (] No NA []
12. Sufficient quantity received to perform indicated analyses? Yes No

13. Was a Trip Blank present in the cooler? Yes £ No [] Were VOAs on the COC? Yes No []

14. Does the trip blank number match the cooler number in which it was received? Yes [} No [@NA ]
Contacted PM Date: by: via Voice Mail[_] Verbal [_] Other [ ]
Concerning:

Al |

1. CHAIN OF CUSTODY

The following discrepancies occurred:

2. SAMPLE CONDITION

Sample(s) : were received after the recommended holding time had expired.
Sample(s) were received in a broken container.

3. SAMPLE PRESERVATION
Sample(s) were further preserved in sample receiving to meet

Hydrochloric Acid Lot # 100504-HC!; Sodium Hydroxide and Zinc Acetate Lot # 07 1604-CH3CO02ZN/NaOH

recommended pH level(s). Nirric dcid Lot # 091305-HNO3; Sulfuric dcid Lot # 041305-H2504; Sodium Hydroxide Lot #-041305 -NaOH;

Sample(s) were received with bubble > 6 mm in diameter (cc: PM)

A

Other (see below or back)

leentID ' pH ‘ ~ Date _Initials
opl|— o ' Lg ~ Halos QLAY
SO 1A -al ~ A < ‘ y ]
(’)D{Q:’cgp' . =g I ==

SOP: NC-SC-0005, Sample Receiving
NAQAQC\WARRATINSTL\Cooler Receipr STL\COOLER_STL_Rev 51 0920035.doc
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. STL Cooler Receipt Form/Narrative
North Canton Facility

Client ID pH Date Initials
Cooler Temp Method Coolant
A [~ 2o T 0

\C ¢l &2 =. 4 2C

=99 =25
- T2 . Lo ZC 1
(Sl o =T — —r——

Discrepancies Cont.

APPENDIX F
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APPENDIX F

ANALYTICAL REPORT

PROJECT NO. 0000341
MUSTARD BURIAL SITE

Lot #: A6A160120

Chantelle Carrol

SpecPro Inc
8451 State Route 5
Ravenna, OH 44266

SEVERN TRENT LABORATORIES, INC.

> NN

Frank J! Calovini
Project Manager

February 2, 2006
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EXECUTIVE SUMMARY - Detection Highlights

A6A160120

REPORTING
PARAMETER RESULT LIMIT UNITS

ANALYTICAL
METHOD

NO DETECTABLE PARAMETERS
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ANALYTICAL METHODS SUMMARY

A6A160120
ANALYTICAL
PARAMETER METHOD
LCMS by SW8321A SW8321A SW846 SW8321A
References:
SW846 "Test Methods for Evaluating Solid Waste, Physical/Chemical

Methods", Third Edition, November 1986 and its updates.
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SAMPLE SUMMARY

A6A160120

SAMPLED SAMP
WO # SAMPLE# CLIENT SAMPLE ID DATE TIME
HUNS5 001  MBSMW-001-0013-GW 01/13/06 10:57
HVNSE 002  MBSMW-002-0014-GW 01/13/06 12:33
HVNSH 003 MBSMW-003-0015-GW 01/13/06 15:10
HVN94 004  MBSMW-004-0016-GW 01/13/06 14:17
HVN96 005 MBSMW-005-0017-GW 01/13/06 11:53
HVN97 006  MBSMW-005-0018-GW 01/13/06 11:53
HVNS8 007 MBSMW-006-0019-GW 01/13/06 12:47

NOTE(S) :

- The analytical results of the samples listed above are presented on the following pages.

- All calculations are performed before rounding to avoid round-off errors in calculated results.

- Results noted as "ND" were not detected at or above the stated limit.

- This report must not be reproduced, except in full, without the written approval of the laboratory.

- Results for the following parameters are never reported on a dry weight basis: color, corrosivity, density, flashpoint, ignitabi[ity, layers, odor,

paint filter test, pH, porosity pressure, reactivity, redox potential, specific gravity, spot tests, solids, solubility, temperature, viscosity, and weight.
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SpecPro Inc

Client Sample ID: MBSMW-001-0013-GW

Trace Level Organic Compounds

Lot-Sample #...: A6A160120-001 Work Oxder #...: HVN8B851AA Matrix......... : WG
Date Sampled...: 01/13/06 10:57 Date Received..: 01/14/06
Prep Date......: 01/26/06 Analysis Date..: 01/27/06
Prep Batch #...: 6026357
Dilution Factor: 1
DETECTION
PARAMETER RESULT LIMIT UNITS METHOD
Thiodiglycol ND 10 ug/L SW846 SW8321A
PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
Thiodiglycol-d8 85 (50 - 120)
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SpecPro Inc

Client Sample ID: MBSMW-002-0014-GW

Trace Level Organic Compounds
Lot-Sample #...: A6A160120-002 Work Order #...: HVN9ELAA Matrix.........: WG
Date Sampled...: 01/13/06 12:33 Date Received..: 01/14/06
Prep Date...... - 01/26/06 Analysis Date..: 01/27/06
Prep Batch #...: 6026357
Dilution Factor: 1
DETECTION
PARAMETER RESULT LIMIT UNITS METHOD
Thiodiglycol ND 10 ug/L SWs46 SW8321A
PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
Thiodiglycol-ds 89 (50 - 120)
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SpecPro Inc
Client Sample ID: MBSMW-003-0015-GW

Trace Level Organic Compounds

Lot-Sample #...: A6A160120-003 Work Order #...: HVN9HIAA = Matrix.........:
Date Sampled...: 01/13/06 15:10 Date Received..: 01/14/06
Prep Date......: 01/26/06 Analysis Date..: 01/27/06
Prep Batch #...: 6026357
Dilution Factor: 1
DETECTION
PARAMETER RESULT LIMIT UNITS
Thiodiglycol ND 10 ug/L SW846 SW8321A
PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
Thiodiglycol-ds8 88 (50 - 120)
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SpecPro Inc
Client Sample ID: MBSMW-004-0016-GW

Trace Level Organic Compounds

Lot-Sample #...: A6AL60120-004 Work Ordexr #...: HVN941lAA Matrix.........: WG
Date Sampled...: 01/13/06 14:17 Date Received..: 01/14/06

Prep Date...... : 01/26/06 Analysis Date..: 01/27/06

Prep Batch #...: 6026357

Dilution Factor: 1

DETECTION
PARAMETER ) RESULT LIMIT UNITS METHOD
Thiodiglycol ND 10 ug/L SW846 SW8321A
PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
Thiodiglycol-ds8 88 (50 - 120)
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Lot-Sample #...

Date Sampled...:

Prep Date......
Prep Batch #...

SpecPro Inc
Client Sample ID: MBSMW-005-0017-GW

Trace Level Organic Compounds

: A6A160120-005 Work Order #...: HVN961lAA Matrix.........: WG
01/13/06 11:53 Date Received..: 01/14/06

:°01/26/06 Analysis Date..: 01/27/06

: 6026357

Dilution Factor: 1

DETECTION
PARAMETER RESULT LIMIT UNITS METHOD
Thiodiglycol ND 10 ug/L SW846 SW8321A
PERCENT RECOVERY
SURROGATE . RECOVERY LIMITS
Thiodiglycol-ds8 88 (50 - 120)
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SpecPro Inc

Client Sample ID: MBSMW-005-0018-GW

Trace Level Organic Compounds
Lot-Sample #...: A6A160120-006 Work Order #...: HVN971AA Matrix.........: WG
Date Sampled...: 01/13/06 11:53 Date Received..: 01/14/06
Prep Date......: 01/26/06 Analysis Date..: 01/27/06
Prep Batch #...: 6026357
Dilution Factor: 1
DETECTION
PARAMETER RESULT LIMIT UNITS METHOD
Thiodiglycol ND 10 ug/L SW846 SW8321A
PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
Thiodiglycol-ds 94 (50 - 120)
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SpecPro Inc
Client Sample ID: MBSMW-006-0019-GW

Trace Level Organic Compounds

Lot-Sample #...: A6A160120-007 Work Order #...: HVNS81AA Matrix
Date Sampled...: 01/13/06 12:47 Date Received..: 01/14/06

Prep Date......: 01/26/06 Analysis Date..: 01/27/06

Prep Batch #...: 6026357

Dilution Factor: 1

DETECTION
PARAMETER . RESULT LIMIT UNITS METHOD
Thiodiglycol ND 10 ug/L SW846 SW8321A
PERCENT RECOVERY
SURROGATE - ) RECOVERY LIMITS
Thiodiglycol-d8 87 (50 - 120)
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Omm:.: mx |
Custody Record

STL-4124 (0901}

Severn Trent Laboratories, Inc.

Client . . Proy anager Y Date Chain of Custody Nymber
Spec B0 edle (gom [ I-13-Qy 250893
Address ) . . - V Telephone Number (Area Code)/Fax Number Lab Number —
.\/WLMLV’ Mldl m+ ﬁ.w h CD\_D«\W \.WWO iWWﬂ ..\wa Page of
Cil State | Zip Code . {e Contact Lab Contact Analysis (Attach list if
ﬁé@))p OH A\ o llo gf@ ﬁwvﬁd i more space is needed)

Project e and Location {Slate) . . Carrier/Waybill Number xm
ﬁCD‘% Mu ﬂ?\m mé\wu{o wﬂ.ﬂ \M.. Special Instructions/
ontracl/Purchase Order/Quote No. . i ] Containers & S Conditions of Receipt
.mk Clrecle w ﬂ.\o,BquxﬁoSm _Pm, - any m_fm%.,./?u Matrix Prosenvatives 8 w
Sample 1.D. No. and Descripli . 5| i3] vzl 121Q
(Containers for mwg sample wa be aww_mmmmuwa one line) Date Time 5 Mw ..m w m, Mm m m.. m mm -~
M @Smu -Gl = 0012 -Guy (i |l65T] | '8 t
MBSmi. 062 - OOY 5 (-3 |1933| |y W] \
MESmy- 063 - COIS- G 1o )-1% |50 | R 4 {
MBS s -004-00110- & 1 B> Myl K 4 [
, Lo
MBS muw 005 ~0017-q© -3 gz [~ L ! &0
M muw-2095 — COR Gwo -3 153 | |7 vm [
= A
MBS 000l ~ DO -qw -p  |[RY7| M - !
MBS, =000 —Q019-gufmso | 1-)3 | 1247 X D4 [
LA\_\J.Q bl 9\,)7\ :
AW Cinse Wolr -12 | 700 | ¥ X g
(3 —bne Gt \on Commers)
Possible Hazard Identification Sample Disposal (A fee may be assessed if samples are retained
H\Zo:.lmbm& O Alammavie [ Skin feritant O poison B O unknown | Return To Client L@Dﬁbomm\ By tab 3 Archive For Months  longer than 1 month)
Turn Around Time Required . | QC Requirements (Specify)
O 24 Hours Ghm Hours [ Days O 14 Days O 21 Days O other
1. Mm%gmq m@ N Tt >\% Date Time 1. Recejveq 6 ] : Dale | Time L
MU ol | Fe i | Gl Pitndb. J-13-06]_17/5%
2. RelingujspegBy -~ Date Time 2 Aeceiypd By \ Date ] Titme W-
113051855 | HKebiewr . ofirit /- 15-06 | 1635 &
3. Relinquished By Date Time 3. Recpived By Date Time M
ey wyz;\c& |-\ -Co| Be0

Comments

DISTRIBUTION: WHITE - Returned to Client with Report; CANARY - Siays with the Sampie; PINK - Field Copy



Cllent C-\r\ng b&m—, ‘ PIOJ ct Qo&m L;Lw\\( ‘Q-Quot

Cooler Received on:__{ = 1D - e Opened on:_\-\H-Dlp "% by M@ (Signature)
Fedx [] Client Drop Off (] UPS[] DHL[] FAS[ ]STL Courier ,4
Stetson [_| US Cargo [ ] Other;
STL Cooler No# __ y\\ #= Foam Box[_| Client Cooler[ ] Other
1. Were custody seals on the outside of the cooler? Yes [ | No [¥] Intact? Yes [ ] No [ NAK]
IfYES, Quantity
Were the custody seals signed and dated? Yes [ | No [] NA
2. Shipper’s packing slip attached to this form? Yes [] No [ ] NA X '
3. Did custody papers accompany the samples?Yes p¢] No [ ] Relinquished by client? Yes ] No[ ]
4. Did you sign the custody papers in the appropriate place? Yes E] No []
5. Packing material used: Bubble Wrap [X] Foam[ ]  None[ ] Other :
6. Cooler temperature upon receipt __ 8.9 °C (see back of form for multiple coolers/temp)

METHOD: Temp Vial[ | Coolant & Sample[ ]~ Against Bottles [ ] IR [X] ICE/Hp0 Slurry []
COOLANT: Wetlce f’] Bluelce [| Drylce [ ] Water[ | None [ ]

7. Did all bottles arrive in good condition (Unbroken)? Yes [X] No []
8. Could all bottle labels and/or tags be reconciled with the COC? Yes [X] No []
9. Were samples at the correct pH? (record below/on back) Yes [] No ] NA ]
10. Were correct bottles used for the tests indicated? Yes No []
11. Were air bubbles >6 mm in any VOA vials? Yes [] No [[] NA {J
12. Sufficient quantity received to perform indicated analyses? Yes No []

13. Was a Trip Blank present in the cooler? Yes [ ] No [X] Were VOAs on the COC? Yes [_] No-

14. Docs the trip blank number match the cooler number in which it was received? Yes | No [ JNA £
Contacted PM Date: by: via Voice Mail [ ] Verbal [_] Other []
Concerning:

1. CHAIN OF CUSTODY

The following discrepancies occurred:

LDw Lonsé  o/ztels  (/AS z% :}ﬁa\%// y - Lo fzg wesT,

2. SAMPLE CONDITION

Sample(s) were received after the recommended holding time had expired.
Sample(s) were received in a broken container.

3. SAMPLE PRESERVATION
Sample(s) were further preserved in sample receiving to meet

Hydrochloric Acid Lot # 100504-HC!I; Sodium Hydroxide and Zinc Acetate Lot 4 071604-CH3CO02ZN/NaOH

recommended pH level(s). Nitric Acid Lot # 100405-HNO3; Sulfuric Acid Lot # 100405-H2504; Sodium Hydroxide Lot #-100405 ~NaOH;

Sample(s) were received with bubble > 6 mm in diameter (cc: PM)

4. Other (see below or back)

Client ID

[

Date Initials

SOP: NC-SC-0005, Sample Receiving
APPENDIX F ﬁ]@mahw public\QAQC\WARRATINSTL\Caoler Receipt STL\COOLER_STL,_Rev 54 122005.doc
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