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Executive Summary

A Site Inspection (SI) was conducted for 12 unexploded ordnance (UXO) land and water
sites under the Munitions Response Program at Naval Support Facility Indian Head, in
Indian Head, Maryland. The work was performed under the U.S. Department of the Navy,
Naval Facilities Engineering Command Washington Comprehensive Long-term
Environmental Action, Navy; Contract Number N62470-08-D-1000, Contract Task Order
0012. The 12 UXO sites are:

Land Sites

UXO 6 - Nitroglycerin Slums Burning Ground
UXO 9 - Single Base Propellant Grains Spill Area
UXO 11 - The Valley

UXO 13 - FDR Skeet Range

UXO 20 - Safety Thermal Treatment Point

UXO 29 - Southwestern Pistol Range

UXO 30 - Gate 3 Burning Ground

Water Sites

UXO 18 - Battle Range Firing Area
UXO 19 - Igniter Area

UXO 27 - Sonar Training Area
UXO 31 - Pope’s Creek

UXO 33 - Water Impact Area

Field investigation activities were performed from October 2009 through April 2010 to
present site-specific information for use by members of the Navy, U.S. Environmental
Protection Agency Region III, Maryland Department of the Environment, and Naval
Support Facility Indian Head. The objective of the SI for the 12 UXO sites is to assess
whether munitions and explosives of concern or munitions constituents are present at the
sites and to determine whether additional investigations are warranted. This decision will
be based on discussions with the Indian Head Installation Restoration Team on the
appropriate management decision for each site. This report presents the investigation
methods, findings, and recommendations for each site and provides the basis for making
management decisions for each site following the Comprehensive Environmental Response,
Compensation, and Liabilities Act process.

Following the completion of the SI investigations, all information, including field
observations, field measurements, geophysical results, and analytical data, were reviewed
and interpreted. Analytical results were evaluated and compared against the U.S.
Environmental Protection Agency’s regional screening levels and installation-specific
background concentrations, where applicable. On the basis of this process,
recommendations are provided as to whether there would be further investigation or no
further action for each site. Table ES-1 summarizes the scope of work completed for each
site and recommendations. In summary, one site (UXO 29) is recommended for no further
action, four sites (UXOs 18, 27, 31, and 33) for institutional controls, and seven sites (6, 9, 11,
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13, 19, 20, and 30) for remedial investigations and/or interim removal actions to reduce the
near-term risk to human health and the environment.



Table ES-1

Summary of Sl Investigation Activities and Recommended Actions
SlI Report for UXOs 6, 9, 11, 13, 18, 19, 20, 27, 29, 30, 31, and 33
NSF-IH, Indian Head, Maryland

- Munitions and Munitions Constituents (MC) Sampling
. Digital . Expanded
Aerial Photographic N Explosives of .
Site Geophysical Preliminary - Recommended Actions
Analysis " Concern Inventory In Situ
Mapping Assessment | Surface Soil Subsurface
(MEC) Groundwater | Sediment Laboratory Analyses
Samples Soil Samples
Samples
MEC
Perchlorate, explosives + No further investigation
UXO 6 - Nitroglycerine M M M M (including nitroglycerin, MC 9
[Slums Burning Ground nitrocellulose, and
« No further investigation for surface soil and subsurface soil
nitroguanidine), and PAHs
« Rl for groundwater
UXO 9 - Single Base MEC " L .
« Non-time critical removal action
Propellant Grains Spill X X MC
[Area « RI for soil and groundwater
TAL metals, perchlorate, and
_ explosives (including MEC and MC
UXO 11 - The Valley x x x x nitroglycerin, nitrocellulose, |+ RI for MEC and MC (in soil and groundwater)
and nitroguanidine)
MEC
UXO 13 - FDR Skeet M M TAL metals and PAHS « No further action
Range MC
« RI for surface soil around the trap house
MEC and MC
UXO 18 - Battle Range M « No further investigation
Firing Area « Implement institutional controls
« Update Danger Zone on NOAA maps and regulations
TAL metals, perchlorate, and [MEC
UXO 19 - Igniter Area M M M e*plosnves} (|nc!ud|ng « Non-time critical removal action
nitroglycerin, nitrocellulose, [MC
and nitroguanidine) « No further investigation for sediment
UXO 20 - Safty Thermal M MEC and MC
Treatment Point « RI for MEC and MC (soil and groundwater)
MEC and MC
UXO 27 - Sonar Training « No further investigation
|Area « Implement institutional controls
« Update Danger Zone on NOAA maps and regulations
UXO 29 - Southwestermn x No further action
Pistol Range
TAL metals, perchlorate,
UX0 30 - Gate 3 X X X X EEF;OT“:::i:ngiltl‘:glcrglulose MEC and MC
Burning Ground g»y P " |+ RI for MEC and MC (soil and groundwater)
and nitroguanidine), and
PAHs
MEC and MC
UXO 31 - Pope's Creek X + No further mve;tlgatlon
« Implement institutional controls
« Update Danger Zone on NOAA maps and regulations
MEC and MC
UXO 33-Water Impact M « No further investigation
|Area « Implement institutional controls
« Update Danger Zone on NOAA maps and regulations
Notes:

RI = Remedial investigation

TAL = Target Analyte List

PAHs - polycyclic aromatic hydrocarbons

NOAA - National Oceanic and Atmospheric Administration
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DPT
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mg/kg
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Navy
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SECTION 1

Introduction

This report presents the Site Inspection (SI) results for 12 sites at Naval Support Facility
Indian Head (NSF-IH), in Indian Head, Maryland (Figures 1-1 and 1-2). This document was
prepared under the U.S. Department of the Navy (Navy), Naval Facilities Engineering
Command Washington Comprehensive Long-term Environmental Action, Navy; Contract
Number N62470-08-D-1000, Contract Task Order 0012. CH2M HILL has prepared this
report for use by the Indian Head Installation Restoration Team (IHIRT), which comprises
the Navy, U.S. Environmental Protection Agency (EPA) Region III, Maryland Department of
the Environment (MDE), and NSF-IH.

The SI was performed from October 2009 through April 2010 in accordance with the
following work plans:

e CH2M HILL, 2009. Site Inspection Work Plan for Igniter Area - UXO 19 (hereinafter
referred to as the Igniter Area Work Plan)

e CH2M HILL, 2010a. Munitions Investigation Work Plan for Land Sites UXO 6, UXO 9,
UXO 11, UXO 20, and UXO 30; and Water Site UXO 27 (hereinafter referred to as the MEC
Work Plan)

e CH2M HILL, 2010b. Uniform Federal Policy-Sampling and Analysis Plan for Munitions
Constituents Site Inspection at Land Sites UXO 6, 11, 13, and 30 (hereinafter referred to as
the UFP-SAP)

This report summarizes SI activities and recommended site management decisions for the
following unexploded ordnance (UXO) land and water sites:

Land Sites (Figure 1-1)

UXO 6 - Nitroglycerin (NG) Slums Burning Ground
UXO 9 - Single Base Propellant Grains Spill Area
UXO 11 - The Valley

UXO 13 - FDR Skeet Range

UXO 20 - Safety Thermal Treatment Point (STTP)
UXO 29 - Southwestern Pistol Range

UXO 30 - Gate 3 Burning Ground

Water Sites (Figure 1-2)

UXO 18 - Battle Range Firing Area
UXO 19 - Igniter Area

UXO 27 - Sonar Training Area
UXO 31 - Pope’s Creek

UXO 33 - Water Impact Area

11
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Site descriptions and background information used in this report are contained in the
following reports:

Land Sites: Final Preliminary Assessment, Main Installation, Naval District Washington,
Indian Head, Maryland (Malcolm Pirnie, 2005a) (hereinafter referred to as the PA)

Water Sites: Final Water Area Munitions Study, Naval District Washington, Indian Head,
Maryland (Malcolm Pirnie, 2005b) (hereinafter referred to as the WAMS)

1.1 Overview of SI Process

The Navy is in the process of investigating closed ranges following the investigation process
required by the Comprehensive Environmental Response, Compensation and Liability Act.
As part of this process, a Preliminary Assessment (PA) was completed for the land sites
(Malcolm Pirnie, 2005a) and a Water Area Munitions Study (WAMS) was completed for the
water sites (Malcolm Pirnie, 2005b). The next step in the investigation process was to
conduct an SI, based on the recommendations in the PA. The 12 sites discussed in this SI
report were identified in the PA.

In accordance with an SI, the investigations conducted were not intended to characterize the
nature and extent of munitions and explosives of concern (MEC) and/or munition
constituents (MC) contamination at each site, but rather to provide data sufficient to
determine their presence or absence.

The 12 sites discussed in this report required various types of investigations, ranging from
aerial photographic analysis to digital geophysical mapping (DGM), MEC inventory, and
environmental sampling for MC. The site-specific sections in this report described the types
of investigations conducted for each site and the findings from the investigations.

This report also provides the basis for making one of the following management decisions
for each site, following the Comprehensive Environmental Response, Compensation and
Liability Act process:

1. Perform a time-critical removal action or non-time-critical removal action, based on the
types of MEC or MC present, to remove the contamination from the site

2. Perform a remedial investigation and/or other investigation as warranted, based on the
presence of MEC and MC

3. Remove the site from further study and recommend no further action (NFA), based on
the absence of geophysical anomalies or MC

The results of the SI investigation are presented in this report for use by the IHIRT in
making a management decision about the path forward for each site.

1.2 Project Objectives

The overall objective of the SI was to determine the presence or absence of MEC and/or MC
at each site. To accomplish this objective, one or more of the following investigations were
conducted: environmental sampling for MC, DGM, and MEC inventory activities. The
information obtained from these investigations will be used to move the 12 UXO land and
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water sites through the SI and gain endorsement from the IHIRT on the appropriate
management decision for each site.

1.3 Base Setting

NSF-IH is located in northwestern Charles County, Maryland, approximately 25 miles
southwest of Washington, DC. NSF-IH is a Navy facility consisting of the Main Installation
on Cornwallis Neck Peninsula and the Stump Neck Annex on Stump Neck Peninsula
(Figure 1-1). The Main Installation contains approximately 2,500 acres and is bounded by
the Potomac River to the northwest, west, and south; Mattawoman Creek to the south and
east; and the town of Indian Head to the northeast. Included as part of the main area are
Marsh Island and Thoroughfare Island, which are located in Mattawoman Creek. Elevations
range from sea level to approximately 125 feet above mean sea level (msl). The Stump Neck
Annex contains approximately 1,084 acres and is bounded by Mattawoman Creek to the
northeast, the Potomac River to the northwest, and Chicamuxen Creek to the south-
southwest. Elevations range from sea level to approximately 10 feet above msl.

Both the Main Installation (Cornwallis Neck Peninsula) and the Stump Neck Annex are on
the National Priorities List. The Main Installation and Stump Neck Annex are separated by
Mattawoman Creek (noncontiguous), have separate EPA identification numbers, and
perform dissimilar operations.

NSF-IH was established in 1890 and is the Navy’s oldest continuously operating ordnance
station. At various times during its operation, NSF-IH has served as a gun and armor
proving ground, a powder factory, a propellant plant, and a research facility. Stump Neck
Annex, which was acquired in 1901, provided a safety buffer for testing larger naval guns
that were tested by firing into the Potomac River and at Stump Neck. The production of
gunpowder and development of new explosives during the onset of World War II resulted
in the construction of several new facilities at Indian Head, as well as the construction of
Route 210 as a Defense Access Road in 1943. Development and improvements at Indian
Head continued throughout the 1950s and 1960s, and in 1966, NSF-IH was renamed the
Naval Ordnance Station.

After the Vietnam conflict, the mission of NSF-IH shifted from primarily a production
facility to a highly technical engineering support operation. In 1987, the facility was
established as a Center for Excellence to promote technological excellence in the following
specialized fields: energetic chemicals; guns, rockets and missile propulsion; ordnance
devices; explosives; safety and environmental protection; and simulators and training
(Parsons, 2000). Current military land uses are operations and training; production;
maintenance and utilities; research, development, testing, and evaluation; explosive storage;
supply and non-explosive storage; administration; community facilities and services;
housing; and open space.

Information on the topography, geology, hydrology, and hydrogeology are presented in the
PA and WAMS reports. To reduce duplication of information, the information will not be
repeated in this report.

13






UX0_ 30
Gate 3,Burning,Ground
UXQ413
FDR Skeet Range

|tr_gglly£_evr|n Slums
 Burning,Ground

UXO_20
SafetyThermal
Treatment Point

Legend Figure 1-1
] Approximate Site Boundary i Facility and Land Site Locations
[ Installation Boundary Site Inspection Report for UXOs 6, 9, 11, 13, 18, 19, 20, 27, 29, 30, 31, and 33

o 2300 4600 NSF-IH, Indian Head, Maryland

e e cct

1 inch = 4,600 feet
Imagery Source: Google Earth Pro







District,of Columbia

Virginia

L 3

UXO,10 JEe

4

L

£

=

Legend Figure 1-2

[J Approximate Site Boundary Facility and Water Site Locations

[ Installation Boundary N Site Inspection Report for UXOs 6, 9, 11, 13, 18, 19, 20, 27, 29, 30, 31, and 33
0 8000 16,000 NSF-IH, Indian Head, Maryland
e ] Fcct

1 inch = 16,000 feet
Imagery Source: Google Earth Pro







SECTION 2

Investigation Methods and Data Management

2.1 Aerial Photographic Analysis

Aerial photographic analysis was performed for UXOs 6, 9, 11, 13, 19, 20, 27, and 30. A
similar analysis was not performed for UXOs 18, 29, 31, and 33 because the IHIRT had
agreed to NFA for UXO 29, and the other three sites (UXOs 18, 31, and 33) are large (more
than 300 acres) water sites. The analysis was conducted by Environmental Research, Inc. of
Linden, Virginia. The firm’s report is provided in Appendix A, and the results are
summarized in the specific section of this report for each site.

2.2 Geophysical Survey

DGM was performed at land sites UXO 11 and UXO 30, and at shallow water site UXO 27 to
identify anomalies that could represent subsurface (or underwater) MEC. ARM Geophysics
(ARM), of Hershey, Pennsylvania, performed the DGM. Quality control (QC) review of the
data was performed by both ARM and CH2M HILL geophysicists. In preparation for the
geophysical survey at the land sites, a land survey was conducted to establish site
boundaries and a grid system, followed by land clearing to remove vegetation that would
impede the geophysical surveys. Appendix B provides the DGM report from ARM
(hereinafter referred to as the Geophysical Report), and a summary of the work performed
is provided below.

2.2.1 Land Survey

Positioning control for the geophysical survey at the land sites was conducted in accordance
with the MEC Work Plan (CH2M HILL, 2010a). Thoth Land Surveying Professionals, Inc., a
Maryland-licensed surveyor, conducted the site surveying activities to delineate the site
boundaries and establish control points and a 30-meter (m) x 30m grid system within

UXO 11 and UXO 30. All survey results were provided to CH2M HILL for incorporation
into the project geographic information system.

2.2.2 Land Clearing

Ordnance & Explosives Remediation, Inc. (OER) was subcontracted to clear vegetation
within sites UXO 11 and UXO 30 where necessary to perform the DGM surveys. Subgrowth
and trees smaller than 6 inches in diameter were cut to within 6 inches of the ground surface
using gas-powered chain saws and brush trimmers. Cut vegetation was mulched and left in
place. Land clearing activities were conducted in conjunction with a visual UXO surface
clearance by OER’s UXO technicians to protect personnel and equipment. Because heavy
rains occurring immediately before the start of field operations caused significant safety
concerns along some of the steeper sloped terrain within UXO 11, a small percentage of the
site could not be cleared of vegetation.

In addition, severe weather conditions were experienced during February/March 2010,
resulting in two blizzards and accumulations of more than 30 inches of snow, followed by
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ice and wind storms. These storms dropped limbs and trees within UXO11. The amount of
tree fall was beyond the capabilities of manual brush clearing and would have required
tracked vehicles to move large-trunked trees, resulting in intrusive actions to the soil and
subsurface. To collect data, downed trees remained in place and were avoided by DGM
crews, resulting in several data gaps for DGM coverage of the site. The impact of data gaps
were found to be minimal and did not affect the overall analysis.

2.2.3 Land DGM

The DGM survey of the land sites was performed using the Geonics EM61-MK2 time
domain electromagnetic (EM) sensor. This type of metal detectors is designed to detect
shallow ferrous and non-ferrous metallic objects with very good spatial resolution and with
minimal interference from adjacent metallic features and is therefore well suited for work
close to man-made structures and in areas of dense subsurface metallic debris.

The EM61-MK2's transmitter generates a pulsed primary magnetic field, which then
induces eddy currents in nearby metallic objects. The decay of the eddy currents produces a
secondary magnetic field that is measured as a voltage in millivolts by the receiver coil of
the instrument. The EM61-MK2 offers the ability to measure secondary eddy currents at
four distinct time intervals. By taking measurements at relatively long times after the start of
the decay, the current induced in the ground has fully dissipated, and only the current in
the metal is producing a secondary field. Assuming accurate data positioning, target
resolution of approximately 0.5 m can be expected.

Positioning for the DGM surveys was provided by a real-time kinematic (RTK) global
positioning system (GPS) when possible and by wheel fiducial positioning techniques
where remaining tree canopies or other tall obstacles limited the use of GPS methods.

A geophysical system verification (GSV) was performed as part of the process for validating
the DGM system used during the geophysical mapping. The GSV is a physics-based,
presumptively selected technology process in which signal strength and sensor performance
are compared to known response curves of Industry Standard Objects to verify DGM
systems before and during site surveys. The GSV process is designed to provide initial
verification of the proposed DGM system using an instrument verification strip (IVS),
followed by a blind seeding program for continued verification throughout the field
operations.

Based on observation of the IVS activities and an independent analysis of the IVS results, the
CH2M HILL QC geophysicist concluded that the system met project data quality objectives
(DQOs) and was considered validated and appropriate for use at the land sites at NSF-IH.
Details concerning the GSV are provided in the Geophysical System Verification Work Plan for
Land Sites UXO 11, UXO 20 and UXO 30, NSF-IH, Indian Head, Maryland (Attachment to
Appendix B in the MEC Work Plan) and a summary of the GSV activities is included in the
Geophysical Report.

ARM used the established 30m x 30m grid system to manage the collection of geophysical
data. Approximately 30 percent of the grid areas were digitally mapped using the EM61-
MK2 coupled with the RTK-GPS. Grids were collected by laying measuring tapes along the
two edges perpendicular to the survey direction. Non-metallic marker items were used to
denote lines every 0.76m (2.5 feet), which were travelled in alternating directions during the
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survey. The GPS rover unit received base station corrections in real time via a radio modem
from the base station located over a known point near the IVS, which was located on the
golf course south of UXO-11.

The remaining 70 percent of the grids were digitally mapped using the EM61-MK2 coupled
with a Geonics wheel fiducial positioning system. The fiducial method is accomplished
using a specialized odometer counter wheel on the EM61-MK?2 that triggers the instrument
to record once for every 0.1 m of ground covered. Lines were collected in a similar method
to the GPS surveys. To assist in positioning the data, additional tape measures were laid out
perpendicular to the survey direction at 7.6m (25-foot) intervals within the grid. A fiducial
mark was recorded in the data each time the center of the EM61-MK2 trigger wheel crossed
a fiducial line.

ARM processed the geophysical data in accordance with a systematic procedure, which is
detailed in the Geophysical Report.

2.2.4 Water DGM

The general approach for the collecting data from shallow marine sites was to conduct
bathymetry and side-scan sonar and DGM, consisting of boat-towed, underwater
magnetometer surveys, within UXO 27 and an area adjacent to the Dive Locker Pier. Marine
data acquisition for UXO 27 was conducted in two phases: the first phase consisted of
bathymetry and side-scan sonar surveys to characterize the seabed site conditions, and the
second phase consisted of a magnetometer survey to look for the presence of ferrous
anomalies that could represent potential MEC.

The bathymetric survey provided detailed information regarding the seafloor, which was
used for planning the magnetometer survey. The side-scan sonar data identified the
presence of debris on the seafloor that could affect magnetometer data collection and was
therefore avoided. Survey lines for the bathymetric/side-scan survey were spaced at 20m
intervals, and data were processed and analyzed in the field. Review of bathymetric/ side-
scan sonar data allowed the magnetometer survey plan to be fine-tuned to follow specific
elevation contours, thereby increasing the survey team’s ability to maintain the instrument
at the intended height of less than 1.5 m (5 feet) above the seafloor, maximizing
magnetometer survey efficiency and allowing safe data acquisition within survey
specifications.

Phase two of the survey consisted of a magnetometer survey to determine the presence of
ferrous metallic anomalies that could represent potential MEC. Data were collected with
two Geometrics G-882 cesium vapor magnetometers configured as a transverse gradiometer
(TVG) so the instruments maintained a constant 1.5m separation from each other for the
duration of data collection. Survey lines for this phase of data acquisition were collected at a
nominal spacing of 1.0m with a 1.5m cross-track tolerance, with the sensors sampling at

20 hertz. All reasonable efforts were made to maintain a constant instrument height above
the seafloor of less than 1.5 m (5 feet). This was accomplished at the Dive Locker Pier site by
varying the amount of cable and making small adjustments to the tow vessel speed. At the
shallower UXO 27 site, the TVG was floated throughout the survey.

The shallow marine DGM surveys were conducted using RTK-GPS for positioning. All
geophysical data were processed offsite at ARM’s processing center in Hershey. The
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processing followed a systematic procedure, which is detailed in the Geophysical Report.
Industry standard QC tests were performed at the start of the DGM work at UXO 27 and
daily, as required. QC tests were designed to assess equipment functionality and accuracy.
Additionally, project DQOs were monitored throughout DGM activities to ensure a high-
quality survey. The QC and DQO results are detailed in the Geophysical Report.

2.3 Munitions Constituents

2.3.1 Sampling

On April 12, 2010, CH2M HILL, with the assistance of the Navy and MDE, staked out the
sample locations at UXOs 6, 11, and 30. Sampling had been completed at UXO 19 in October
2009. UXO 13 could not be accessed because mission activities were ongoing. On April 13,
2010, utility clearance was conducted at the sites under the supervision of a CH2M HILL
engineer and a CH2M HILL UXO technician. MC sampling consisted of the collection of
surface soil, subsurface soil, sediment, and grab in situ groundwater samples. Anomaly
avoidance was conducted by a CH2M HILL UXO technician during all field activities
because of the potential presence of MEC and MC. Table 2-1 summarizes the sampling and
analytical program; the information provided includes site name, station identification,
sample identification, sampling depth interval, parameters analyzed, and methodologies
followed.

Sampling was conducted at UXOs 6, 11, 13, 19, and 30. Because subsurface soil and grab in
situ groundwater sampling was performed with direct-push technology (DPT) at UXOs 6,
11, and 30, utility clearance was completed by Accumark. No utilities were present at UXOs
6 and 30. Appendix C provides a list utilities present at UXO 11.

Only surface soil samples were collected at UXO 13 and only sediment samples at UXO 19.
Soil borings for collecting subsurface soil and grab in situ groundwater were completed
using a Geoprobe® 6620 track-mounted DPT rig. Vironex provided all drilling services
during field activities under the supervision of CH2M HILL personnel.

Continuous soil core samples were collected from each soil boring for lithologic description
using a 2-inch-inner-diameter, 5-foot-long stainless steel Macro-Core® soil sampling device
with a removable acetate liner. Soil boring logs are provided in Appendix D. Subsurface soil
samples for laboratory analysis were collected as follows: one from the 6-inch to 2-foot
below ground surface (bgs) interval and one from the 1.5-foot interval above the water table.
The shallow subsurface soil interval sample was intended to capture residual constituents
that may have vertically migrated through the soil column from the ground surface via
infiltration. The deep subsurface soil interval sample directly above the water table was
intended to capture residual constituents that have potential to accumulate (i.e., float) and
migrate horizontally on the water table surface, leaving residual constituents within the
capillary fringe.

Groundwater samples were collected from select soil boring locations at UXO 6, 11, and 30
using the DPT rig. The groundwater samples collected from UXO 11 and UXO 30 were
collected using a direct-push stainless steel screen driven to depth within a sealed, steel
sheath using an expendable drive point. Once desired depth was achieved, approximately
3.5 feet of screen was exposed to the subsurface by retracting the outer casing, thereby
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allowing representative groundwater samples to be collected. Groundwater samples were
collected using a peristaltic pump with dedicated tubing. Following sample collection, the
stainless steel screen assembly was removed from the borehole and decontaminated.

Because of the slow recharge of groundwater at UXO 6, a disposable 1-inch-inner-diameter
polyvinyl chloride (PVC) screen assembly was used for groundwater sample collection
instead of the Geoprobe® stainless steel screen assembly. The disposable PVC screen
assembly consisted of 1-inch-inner-diameter casing and a 1-inch-inner- diameter 0.010 slot
10-foot-long screen. The disposable screen was inserted into the borehole following soil
sample collection and allowed to sit overnight to maximize groundwater withdrawal
volume. Following collection of the groundwater samples, the PVC screen assembly was
removed from the borehole and disposed.

Boreholes were advanced into the water table whenever possible. At several locations, the
borings were terminated within a thick dry clay sequence without encountering the water
table. MEC avoidance was performed at each boring location through the use of metal
detection avoidance equipment by a UXO technician at 1-foot intervals until the
groundwater table was encountered or 10 feet bgs was reached. None of the boreholes were
converted into permanent monitoring wells and were therefore abandoned in accordance
with Code of Maryland Regulations 26.04.04.11, Abandonment Standards. Boreholes were
backfilled with a bentonite clay mixture consisting of at least 2 pounds of bentonite clay per
1 gallon of water. Soil, sediment, and DPT locations were surveyed with a portable GPS
unit; the coordinates are presented in Table 2-2.

All soil and groundwater samples were placed in coolers and stored on ice for shipment to
Empirical Laboratories, LLC in Nashville, Tennessee and Microbac Laboratories, Inc. in
Marietta, Ohio. Microbac Laboratories, Inc. is a subcontractor of Empirical Laboratories and
supported them in the analyses of groundwater samples.

Investigation-derived waste (IDW) produced during MC sampling consisted of soil cuttings
from soil borings, decontamination water, spent acetate liners, and personal protective
equipment. IDW was accumulated in five 55-gallon drums and staged in the parking lot at
Building 286. Solid and liquid samples were collected for waste characterization and
disposal. The samples were analyzed for Toxicity Characteristic Leaching Procedure
analysis of volatile organic compounds, semivolatile organic compounds, pesticides,
herbicides, metals, wet chemistry, and reactivity. Based on the results, the samples were
characterized as non-hazardous. Appendix E provides the analytical results of the solid and
liquid IDW and Form 1s.

2.3.2 Data Management and Evaluation

This section presents information on the analytical data collected during the SI and the
documentation process used to ensure data quality. Data tracking and management
procedures, from the collection of the data in the field through data validation, are
presented in the UFP-SAP and UXO 19 Work Plan.

Data collected as part of the MC sampling for UXOs 6, 11, 13, 19, and 30 were screened
against the project action limits in accordance with the UFP-SAP. Soil and sediment data
were screened against EPA Region III 2010 adjusted residential regional screening levels
(RSLs), and groundwater data were screened against EPA Region III 2010 adjusted tap
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water RSLs. Chemical concentrations in soil and groundwater that exceeded risk-based
screening levels were further evaluated by comparing the maximum detected
concentrations to site background concentrations, where applicable, provided in the
Background Soil Investigation Report for Indian Head and Stump Neck Annex Naval Surface
Warfare Center, Indian Head, Maryland (hereinafter referred to as the Background Report;
Tetra Tech NUS, Inc., 2002).

Surface soil concentrations were compared against the 95 percent upper tolerance limit

(95 percent UTL) background concentrations identified in Table 4-2 in the Background
Report. Subsurface soil concentrations were compared against the 95 percent UTLs
provided in Table 4-3 (clay-like subsurface soils) of the Background Report. For chemical
concentrations in groundwater and sediment, the maximum detected concentration for each
chemical was compared against the 95 percent UTL background concentration identified in
Table A-8 and Table A-12, respectively, in Appendix A of the Background Report. Copies of
Tables 4-2, 4-3, A-8, and A-12 from the Background Report are provided in Appendix F.
This evaluation process was used to support the recommendations for further investigation
or no further investigation at the site.

2.4 Subcontractors

The following subcontractors provided services in support of the SI:
Environmental Research, Inc. of Linden, VA - Performed aerial photographic analysis.

Thoth Land Surveying Professional, Inc. (Thoth) of Washington, DC. - Licensed surveyor
who surveyed DGM boundaries and recorded QC seeds for DGM QC validation.

OER of Cohasset, MA - Cleared access road, brush and small trees, and non-MEC metal
items.

ARM of Hershey, PA - Performed DGM.
Accumark, Inc. (Accumark) of Bowie, MD - Performed utility clearing.
Vironex of Ashland, VA - Performed DPT for MC sampling.

Empirical Laboratories, LLC of Nashville, TN and Microbac Laboratories, Inc. in Marietta,
OH - provided analytical services for soil and groundwater. Microbac Laboratories, Inc. is a
subcontractor of Empirical Laboratories and supported the analyses of groundwater
samples

DataQual Environmental Services, LLC of St. Louis, MO - Performed data validation
services.

2.5 Conceptual Site Model

The conceptual site model (CSM) integrates information regarding the physical
characteristics of the site, potentially exposed populations, sources of contamination, and
contaminant mobility (fate and transport) to identify exposure routes and receptors. The PA
and WAM s present the CSMs for the sites. The CSMs for all sites have been updated to
reflect data gathered from the SI.
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A key element of the CSM is the exposure pathway analysis. For MEC, a complete or
potentially complete exposure pathway must include the following components: 1) a source
(e.g., locations where MEC are expected to be found); 2) access (e.g., controlled or
uncontrolled access, items on the surface or within the subsurface); 3) an activity (e.g., non-
intrusive grounds maintenance or intrusive construction); and 4) receptors (e.g., Navy
personnel (military and civilian), construction workers, recreational users or authorized
visitors), and future resident. It is important to recognize that environmental mechanisms
(e.g., erosion) and/or human intervention may result in the repositioning of MEC.

For MC, a complete or potentially complete exposure pathway must include the following
components: 1) a source (e.g., locations where MC are expected to be found); 2) an exposure
medium (e.g., surface soil); 3) an exposure route (e.g., dermal contact); and 4) receptors (e.g.,
Navy personnel (military and civilian), construction workers, recreational users or
authorized visitors), and future residents. If the point of exposure is not at the same location
as the source, the pathway may also include a release mechanism (e.g., volatilization) and a
transport medium (e.g., air).

The potential interactions between the source and receptors are assessed differently between
MEC and MC. For MEC, interaction between the potential receptors and an MEC source has
two components. The receptor must have access to the source and must engage in some
activity that results in contact with individual MEC items within the source area. For MC,
interaction between the source and receptors involves a release mechanism for the MC, an
exposure medium that contains the MC, and an exposure route that places the receptor into
contact with the affected medium.
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TABLE 2-1

Surface Soil, Subsurface Soil, Sediment, and In Situ Groundwater Sampling and Analysis Summary
Sl Report for UXOs 6, 9, 11, 13, 18, 19, 20, 27, 29, 30, 31, and 33
NSF-IH, Indian Head, Maryland
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6 Surface Soil ISUXO6-DP01  [ISUXO6-SS01-0001 4/28/2010 1 0-0.5 Workplan states 3 surface soil, 6 subsirface soil, and 3 in situ X X X | x| x| X
ISUXO6-DP02  |ISUXO6-SS02-0001 4/29/2010 1 0-0.5 groundwater samples will be collected at UXO 6. No deviations | x X X | X | x| X
ISUX06-DP03  [ISUX06-SS03-0001 4/29/2010 1 0-05 to the workplan at UXO 6. x| x IxIxTx]x
Subsurface Soil ISUXO6-DP01  [ISUXO6-SB01-0102 4/28/2010 1 1.0-2.0 X X X | x| x| x
ISUX06-DP01 _ [ISUXO6-SB01-1617 4/28/2010 1 16.0-17.0 _|Other Notes: x| x [ x[x[x]x
ISUXO6-DP02 _[ISUXO6-SB02-0102 4/29/2010 1 1.020 |1 Duplicate samples taken at DPO1 (SBO1P and GPO1P) x| x [x[x[x[x
ISUX06-DP02 _ [ISUXO6-SB02-1718 4/29/2010 1 17.0-18.0 x| x x| x| x]|x
ISUX06-DP03 _ [ISUXO6-SB03-0102 4/29/2010 1 1.0-2.0 x| x x| x| x]|x
ISUX06-DP03  [ISUXO6-SB03-1920 4/29/2010 1 19.0-20.0 x| x x| x| x|x
In Situ Groundwater ISUXO6-DP01  |ISUXO6-GP01-0410 4/29/2010 1 15.0-25.0 X X X | x| x| x
ISUX06-DP02 _[ISUXO6-GP02-0410 4/29/2010 1 15.0-25.0 x| x [ x[x]x]x
ISUX06-DP03  [ISUXO6-GP03-0410 4/29/2010 1 15.0-25.0 x| x x| x]x]x
11 Surface Soil ISUX011-DP01 [ISUXO11-SS01-0001 4/20/2010 1 0-0.5 Workplan states 30 susurface soil, 50 subsurface soil, and 5 in X x| x| x| x| x
ISUX0O11-DP02 |ISUXO11-SS02-0001 4/21/2010 1 0-0.5 situ groundwater samples will be collected at Uxo 11. Devitions| X x| x| x| x| x
ISUX011-DP03 [ISUX0O11-SS03-0001 4/22/2010 1 0-0.5 from workplan: Areas B and D were not fully staked out X x| x| x| x| x
ISUXO11-DP04 [ISUX0O11-SS04-0001 4/20/2010 1 0-0.5 because some areas were submerged. 30 surface soil, 45 X x| x| x| x| x
ISUXO11-DP05 [ISUXO11-SS05-0001 4/22/2010 1 0-0.5 subsurface soil, and 2 in situ groundwater sampels were X x| x| x| x| x
ISUX011-DP06 [ISUXO11-SS06-0001 4/21/2010 1 0-0.5 collected. x [ x [ xIxIx[x
ISUX011-DP07 [ISUXO11-SS07-0001 4/22/2010 1 0-0.5 x [ x [ xIxIx[x
ISUX011-DP08_[ISUXO11-SS08-0001 4/20/2010 1 0-0.5 Other Notes: x [ x [ xIxIx[x
ISUXO11-DP09 [ISUX011-SS09-0001 4/28/2010 1 0-0.5 1) DPO1, DP02, and DP25 were offset from proposed locations X x [ x [ x| x| x
ISUX011-DP10 [ISUX011-SS10-0001 4/28/2010 1 0-0.5 5 feet north due to metal plate under dirt, hand auger X x [ x [ x| x| x
ISUXO11-DP11 [ISUXO11-SS11-0001 4/28/2010 1 0-0.5 2) DP04 was offset from proposed location 5 feet south due to x [ x [ xIxIx[x
ISUXO11-DP12 [ISUXO11-SS12-0001 4/28/2010 1 0-0.5 potential underground utility x [ x [ xIxIx[x
ISUXO11-DP13_[ISUXO11-SS13-0001 4/28/2010 1 0-0.5 3) Duplicate samples were taken at DP05 (SBO5P), DP06 x | x [ x| x| x]x
ISUXO11-DP14 [ISUXO11-SS14-0001 4/27/2010 1 0-0.5 (SS06P, SBO6P), DP09 (SBO9P), DP12 (SB12P), DP14 x | x [ x| x| x]x
ISUXO11-DP15_[ISUXO11-SS15-0001 4/27/2010 1 0-0.5 (SB14P), DP22 (SB22P), and DP28 (SS28P) x | x [ x| x| x]x
ISUXO11-DP16 _|ISUXO11-SS16-0001 4/27/2010 1 0-0.5 4) MS/MSD samples were taken at DP07 (SB07), DP15 x | x [ x| x [ x]x
ISUXO11-DP17 [ISUXO11-SS17-0001 | 4/26/2010 1 0-05 (SS15), and DP18 (SB18) X | x| x| x| x][x
ISUXO11-DP18_[ISUXO11-SS18-0001 | 4/23/2010 1 0-05 5) Deep subsurface soil was not collected at DP0S, DP20, X | x| x| x| x][x
ISUXO11-DP19_[ISUXO11-SS19-0001 | 4/27/2010 1 0-0.5 DP23, and DP24 because a shallow water table was x | x| x| x| x| x
ISUX011-DP20_[ISUXO11-SS20-0001 4/27/2010 1 0-0.5 encountered. x [ x [ xIxIx[x
1SUXO11-DP21 |ISUXO11-SS21-0001 41232010 1 005 6) Deep subsurface soil was not collected at DP08 because X 1 x| x| x| x
ISUXO11-DP22_|ISUXO11-S522-0001 | 4/27/2010 1 0-05 there was no soil recovery. x | x | x| x| x| x
ISUXO11-DP23 |ISUXO11-5523-0001 | 4/27/2010 1 0-05 7) Groundwater samples were not collected at DP03, DP14, x | x| x| x| x]|x
ISUXO11-DP24 |ISUXO11-SS24-0001 412212010 1 005 and DP22 because there was no water encountered at these X <1 x 1 x 1 x| x
ISUXO11-DP25_[ISUXO11-5525-0001 | 4/20/2010 1 005 __|locations. Groundwater was collected at DPOS instead. x| x| x [ x| x| x
ISUXO11-5026 |ISUXO11-5526-0001 | 4/26/2010 1 005 |0 Groundwater not collected at DP11. due to equipment x| x| x [ x [ x| x
ISUXO11-5027 |ISUXO11-SS27-0001 | 4/26/2010 1 005 |efusal X x [ x [ x| x
ISUXO11-S028 [ISUXO11-S528-0001 4/26/2010 1 0-0.5 x [ x [ xIxIx[x
ISUXO11-S029 [ISUXO11-S529-0001 4/26/2010 1 0-0.5 x [ x [ xIxIx[x
[SUXO11-S030 |ISUXO11-5530-0001 372612010 T 0-05 X T x 1 x 1 x1 x| x
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TABLE 2-1

Surface Soil, Subsurface Soil, Sediment, and In Situ Groundwater Sampling and Analysis Summary
Sl Report for UXOs 6, 9, 11, 13, 18, 19, 20, 27, 29, 30, 31, and 33

NSF-IH, Indian Head, Maryland
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Subsurface Soil ISUXO11-DP01 [ISUXO11-SB01-0102 4/20/2010 1 1.0-2.0 X X | X | x| x[x
ISUXO11-DP01 [ISUXO11-SB01-0607 4/20/2010 1 6.0-7.0 X X | x| x| x| x
ISUXO11-DP02 [ISUXO11-SB02-0102 4/21/2010 1 1.0-2.0 X X | x| x| x| x
ISUXO11-DP02 [ISUXO11-SB02-2415 4/21/2010 1 24.0-25.0 X X | x| x| x| x
ISUXO11-DP03 [ISUXO11-SB03-0102 4/22/2010 1 1.0-2.0 X X | x| x| x| x
ISUXO11-DP03 [ISUXO11-SB03-0708 4/22/2010 1 7.0-8.0 X X | x| x| x| x
ISUXO11-DP04 [ISUXO11-SB04-0102 4/20/2010 1 1.0-2.0 X X | x| x| x| x
ISUX0O11-DP04 [ISUXO11-SB04-0607 4/20/2010 1 6.0-7.0 X X | x| x| x| x
ISUXO11-DP05 [ISUXO11-SB05-0102 4/22/2010 1 1.0-2.0 X X | x| x| x| x
ISUXO11-DP05 [ISUXO11-SBO5-TDBD N/A 1 13.5-15 X X | x| x| x[x
ISUXO11-DP06 [ISUXO11-SB06-0102 4/21/2010 1 1.0-2.0 X X | x| x| x| X
ISUXO11-DP06 [ISUXO11-SB06-2425 4/21/2010 1 24.0-25.0 X X | x| x| x[x
ISUXO11-DP07 [ISUXO11-SB07-0102 4/22/2010 1 1.0-2.0 X X | x| x| x| x
ISUXO11-DP07 [ISUXO11-SB07-1920 4/22/2010 1 19.0-20.0 X X | x| x| x| x
ISUX0O11-DP08 [ISUXO11-SB08-0102 4/20/2010 1 1.0-2.0 X X | x| x| x| X
ISUXO11-DP08 [ISUXO11-SB08-TDBD N/A 1 13.5-15 X X | x| x| x[x
ISUXO11-DP09 [ISUXO11-SB09-0102 4/28/2010 1 1.0-2.0 X X | x| x| x[x
ISUXO11-DP09 [ISUXO11-SB09-1920 4/28/2010 1 19.0-20.0 X X | x| x| x[x
ISUXO11-DP10 [ISUXO11-SB10-0102 4/28/2010 1 1.0-2.0 X X | x| x| x| x
ISUXO11-DP10 [ISUXO11-SB10-1920 4/28/2010 1 19.0-20.0 X X | x| x| x| x
ISUXO11-DP11 [ISUXO11-SB11-0102 4/28/2010 1 1.0-2.0 X X | x| x| x| x
ISUXO11-DP11 [ISUXO11-SB11-0708 4/28/2010 1 7.0-8.0 X X | x| x| x| x
ISUXO11-DP12 [ISUXO11-SB12-0102 4/28/2010 1 1.0-2.0 X X | x| x| x| x
ISUXO11-DP12 [ISUXO11-SB12-1920 4/28/2010 1 19.0-20.0 X X | x| x| x| x
ISUXO11-DP13 [ISUXO11-SB13-0102 4/28/2010 1 1.0-2.0 X X | x| x| x| x
ISUXO11-DP13 [ISUXO11-SB13-1920 4/28/2010 1 19.0-20.0 X X | x| x| x| x
ISUXO11-DP14 [ISUXO11-SB14-0102 4/27/2010 1 1.0-2.0 X X | x| x| x| x
ISUXO11-DP14 [ISUXO11-SB14-1920 4/27/2010 1 19.0-20.0 X X | x| x| x| x
ISUXO11-DP15 [ISUXO11-SB15-0102 4/27/2010 1 1.0-2.0 X X | x| x| x| x
ISUXO11-DP15 [ISUXO11-SB15-1920 4/27/2010 1 19.0-20.0 X X | x| x| x| x
ISUXO11-DP16 [ISUXO11-SB16-0102 4/27/2010 1 1.0-2.0 X X | x| x| x| x
ISUXO11-DP16 [ISUXO11-SB16-1920 4/27/2010 1 19.0-20.0 X X | x| x| x| x
ISUXO11-DP17 [ISUXO11-SB17-0102 4/26/2010 1 1.0-2.0 X X | x| x| x| x
ISUXO11-DP17 [ISUXO11-SB17-2829 4/26/2010 1 28.0-29.0 X X | x| x| x| x
ISUXO11-DP18 [ISUXO11-SB18-0102 4/23/2010 1 1.0-2.0 X X | x| x| x| x
ISUXO11-DP18 [ISUXO11-SB18-0405 4/23/2010 1 4.0-5.0 X X | x| x| x| x
ISUXO11-DP19 [ISUXO11-SB19-0102 4/27/2010 1 1.0-2.0 X X | x| x| x| x
ISUXO11-DP19 [ISUXO11-SB19-1920 4/27/2010 1 19.0-20.0 X X | x| x| x| x
ISUXO11-DP20 [ISUXO11-SB20-0102 4/27/2010 1 1.0-2.0 X X | x| x| x| x
ISUXO11-DP20 [ISUXO11-SB20-TDBD N/A 1 13.5-15 X X | x| x| x| x
ISUXO11-DP21 [ISUXO11-SB21-0102 4/23/2010 1 1.0-2.0 X X | x| x| x| x
ISUXO11-DP21 [ISUXO11-SB21-0607 4/23/2010 1 6.0-7.0 X X | x| x| x| x
ISUXO11-DP22 [ISUXO11-SB22-0102 4/27/2010 1 1.0-2.0 X X | x| x| x| x
ISUXO11-DP22 [ISUXO11-SB22-2425 4/27/2010 1 24.0-25.0 X X | x| x| x| x
ISUXO11-DP23 [ISUXO11-SB23-0102 4/27/2010 1 1.0-2.0 X X | x| x| x| x
ISUXO011-DP23 [ISUXO11-SB23-TDBD N/A 1 13.5-15 X X | x| x| x| x
ISUXO11-DP24 [ISUXO11-SB24-0102 4/22/2010 1 1.0-2.0 X X | x| x| x| x
ISUXO11-DP24 [ISUXO11-SB24-TDBD N/A 1 13.5-15 X X | x| x| x| x
ISUXO11-DP25 [ISUXO11-SB25-0102 4/22/2010 1 1.0-2.0 X X | x| x| x| x
ISUX011-DP25 [ISUXO11-SB25-0506 4/22/2010 1 5.0-6.0 X x| x| x| x| x

Page 2 of 4




TABLE 2-1

Surface Soil, Subsurface Soil, Sediment, and In Situ Groundwater Sampling and Analysis Summary
Sl Report for UXOs 6, 9, 11, 13, 18, 19, 20, 27, 29, 30, 31, and 33
NSF-IH, Indian Head, Maryland
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In Situ Groundwater ISUXO11-DP05 [ISUXO11-GP05-0410 4/22/2010 1 6.0-10.0 X X | x| x| x| x| x| x| x]x
ISUXO11-DP11 [ISUXO11-GP11-MMYY N.A 1 15 X X | x| x| x| x| x| x] x]x
ISUXO11-DP14 [ISUXO11-GP14-MMYY N/A 1 15 X X | x| x| x| x| x| x] x]x
ISUXO11-DP18 [ISUXO11-GP18-0410 4/23/2010 1 5.0-10.0 X X | x| x| x| x| x| x] x]x
ISUXO11-DP22 [ISUXO11-GP22-MMYY N/A 1 15 X X {ox | x [ x| x| x| x| x| x
13 Surface Soil ISUX0O13-DP01 |ISUX0O13-SS01-0001 4/30/2010 1 0-0.5 Workplan states 10 surface soil samples will be collected at X X
ISUX013-DP02 [ISUXO13-SS02-0001 4/30/2010 1 0-0.5 UXO 13. No deviations to the workplan at UXO 13. X X
ISUX013-DP03 [ISUXO13-SS03-0001 4/30/2010 1 0-0.5 X X
ISUX013-DP04 [ISUXO13-SS04-0001 4/30/2010 1 0-0.5 Other Notes: X X
ISUX013-DP05 _[ISUX013-SS05-0001 4/30/2010 1 0-0.5 1) Duplicate sample taken at DP07 (SSO7P) X X
ISUX013-DP06 [ISUXO13-SS06-0001 4/30/2010 1 0-0.5 X X
ISUX013-DP07 [ISUXO13-SS07-0001 4/30/2010 1 0-0.5 X X
ISUX013-DP08 [ISUXO13-SS08-0001 4/30/2010 1 0-0.5 X X
ISUX013-DP09 [ISUXO13-SS09-0001 4/30/2010 1 0-0.5 X X
ISUX013-DP10 [ISUXO13-SS10-0001 4/30/2010 1 0-0.5 X X
19 Sediment ISUX019-SD01 |ISUX019-SD01-0001 10/27/2009 1 0-0.5 Workplan states 4 sediment samples will be collected at UXO X X | x| x| x|[x
ISUX019-SD02 |ISUX019-SD02-0001 10/27/2009 1 0-0.5 19. No deviations to the workplan at UXO 19. X x| x| x| x| x
ISUX019-SD03 [ISUXO19-SD03-0001 10/27/2009 1 0-0.5 Other Notes: X X | x| x| x| x
ISUX019-SD04 [ISUX0O19-SD04-0001 10/27/2009 1 0-0.5 1) Duplicate sample taken at SD02 (SD02P) X X | x| x| x| x
30 Surface Soil ISUX0O30-DP01 |ISUXO30-SS01-0001 4/16/2010 1 0-0.5 Workplan states 12 surface soil, 24 subsurface soil, and 3 in X X X | x| x| x|[x
ISUX0O30-DP02 |ISUXO30-SS02-0001 4/16/2010 1 0-0.5 situ groundwater samples will be collected at UXO 30. X X X | x| x| x| x
ISUX0O30-DP03 |ISUXO30-SS03-0001 4/16/2010 1 0-0.5 Devitions from workplan: 12 surface soil, 11 subsurface soil, X X X | X | x| x| x
ISUX0O30-DP04 [ISUXO30-SS04-0001 4/16/2010 1 0-0.5 and 3 in situ groundwater sampels were collected. X X X | x| x| x[x
ISUXO30-DP05 [ISUXO30-SS05-0001 4/16/2010 1 0-0.5 X X X | x| x| x[x
ISUX0O30-DP06 [ISUXO30-SS06-0001 4/14/2010 1 0-0.5 Other Notes: X X x| x| x| x| x
ISUX030-DP07 [ISUXO30-SS07-0001 4/15/2010 1 0-0.5 1) Duplicate samples taken at DP02 (SS02P and SB0O2P), X X x| x| x| x| x
ISUX030-DP08 _[ISUXO30-SS08-0001 4/15/2010 1 0-0.5 DPO03 (SBO3P), DP05 (SBO5P) x| ox Ix[x]x[x]x
ISUX030-DP09 _[ISUXO30-SS09-0001 4/15/2010 1 0-0.5 2) MS/MSD sample taken at DPO1 and DP09 x| ox Ix x| x[x]x
ISUX030-DP10 [ISUX030-SS10-0001 4/15/2010 1 0-0.5 3) Shallow subsurface soil samples were unable to be collected| x X x| x| x| x| x
ISUXO30-DP11 _[ISUXO30-SS11-0001 4/16/2010 1 0-0.5 at DP04, DP10, and DP11 because a shallow water tablewas | x | x | x [ x | x | x [ x
ISUX030-DP12 [ISUXO30-SS12-0001 4/16/2010 1 0-0.5 encountered. X X x| x|l x| x|x
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Surface Soil, Subsurface Soil, Sediment, and In Situ Groundwater Sampling and Analysis Summary
Sl Report for UXOs 6, 9, 11, 13, 18, 19, 20, 27, 29, 30, 31, and 33

NSF-IH, Indian Head, Maryland
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Subsurface Soil ISUX030-DP01 [ISUXO30-SB01-0102 4/16/2010 1 1.0-2.0 X X X | x| x| x| x
ISUX030-DP01 [ISUXO30-SBO1-TDBD N/A 1 18.5-20 X X X | x| x| x| x
ISUX030-DP02 [ISUXO30-SB02-0102 4/16/2010 1 1.0-2.0 X X X | x| x| x| x
ISUX030-DP02 [ISUXO30-SB02-TDBD N/A 1 18.5-20 X X X | x| x| x| x
ISUX030-DP03 [ISUXO30-SB03-0102 4/16/2010 1 1.0-2.0 X X X | x| x| x| x
ISUX030-DP03 [ISUXO30-SB03-TDBD N/A 1 18.5-20 X X X | x| x| x| x
ISUX0O30-DP04 [ISUXO30-SB04-TDBD N/A 1 1.0-2.0 X X X | x| x| x| x
ISUX0O30-DP04 [ISUXO30-SB04-TDBD N/A 1 18.5-20 X X X | x| x| x| x
ISUX0O30-DP05 [ISUXO30-SB05-0102 4/16/2010 1 1.0-2.0 X X X | x| x| x| x
ISUXO30-DP05 [ISUXO30-SB0O5-TDBD N/A 1 18.5-20 X X X | x| x| x| x
ISUX0O30-DP06 [ISUXO30-SB06-0102 4/14/2010 1 1.0-2.0 X X X | x| x| x| x
ISUXO30-DP06 [ISUXO30-SB06-1516 4/16/2010 1 15.0-16.0 X X X | x| x| x| x
ISUX030-DP07 [ISUXO30-SB07-0102 4/15/2010 1 1.0-2.0 X X X | x| x| x| x
ISUX0O30-DP07 [ISUXO30-SBO7-TDBD N/A 1 18.5-20 X X X | x| x| x| x
ISUX030-DP08 [ISUXO30-SB08-0102 4/15/2010 1 1.0-2.0 X X X | x| x| x| x
ISUX0O30-DP08 [ISUXO30-SB08-TDBD N/A 1 18.5-20 X X X | x| x| x| x
ISUX0O30-DP09 [ISUXO30-SB09-0102 4/15/2010 1 1.0-2.0 X X X | x| x| x| x
ISUXO30-DP09 [ISUXO30-SB09-1415 4/15/2010 1 14.0-15.0 X X X | x| x| x| x
ISUX030-DP10 [ISUXO30-SB10-TDBD N/A 1 1.0-2.0 X X X | x| x| x| x
ISUX030-DP10 [ISUXO30-SB10-TDBD N/A 1 18.5-20 X X X | x| x| x| x
ISUXO30-DP11 [ISUXO30-SB11-TDBD N/A 1 1.0-2.0 X X X | x| x| x| x
ISUX030-DP11 [ISUXO30-SB11-TDBD N/A 1 18.5-20 X X X | x| x| x| x
ISUX030-DP12 [ISUXO30-SB12-0102 4/16/2010 1 1.0-2.0 X X X | x| x| x| x
ISUX0O30-DP12 |ISUXO30-SB12-TDBD N/A 1 18.5-20 X X X | x| x| x| x
In Situ Groundwater ISUXO30-DP05 [ISUXO30-GP05-0410 4/16/2010 1 4.0-8.0 X X X | X | x| x| x[x|[x]x]X
ISUXO30-DP09 [ISUXO30-GP09-0410 4/15/2010 1 15.0-20.0 X X X | x| x| x| x| x| x] x]x
ISUXO30-DP12 [ISUXO30-GP12-0410 4/16/2010 1 20 X X x [ x I x I x ] x] x| x| x]x

DP = direct push

SB = subsurface soil

SS = surface soil

ft bgs = feet below ground surface

PETN = pentaerythritol tetranitrate

SVOCs = semi-volatile organic compounds
N/A = not applicable

UXO = unexploded ordnance
Hg = Mercury
CN - cyanide

MS/MSD = matrix spike/matris spike duplicate

GP =in situ groundwater

TDBD = top depth bottom depth
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TABLE 2-2
GPS Coordinates for Sample Locations
Sl Report for UXOs 6, 9, 11, 13, 18, 19, 20, 27, 29, 30, 31, and 33
NSF-IH, Indian Head, Maryland

Indian Head Sample Location Coordinates

Site Station ID Easting Northing
ISUX06-DPO1 1258432.17154000000] 328807.02940800000
UXO 6 ISUX06-DP02 1258518.28680000000] 328773.2114600000(
ISUX06-DP03 1258612.52594000000] 328719.66446000000
ISUXO11-DP01 1260034.73166000000] 340093.59278900000
ISUXO11-DP02 1260129.06138000000] 339850.03071300000
ISUXO11-DP03 1260004.21336000000] 339888.46233000000
ISUXO11-DP04 1260095.23188000000] 339974.61102100000
ISUXO11-DP05 1260059.86539000000] 339958.08124500000
ISUX011-DP06 1260167.94948000000] 339854.71126700000
ISUXO011-DP07 1260079.36116000000] 339890.80069400000
ISUX011-DP08 1260244.07932000000] 339894.12173900000
ISUXO011-DP09 1260440.08690000000] 340225.71381700000
ISUXO011-DP10 1260464.80947000000] 340176.86290500000
ISUXO11-DP11 1260521.79999000000] 340098.20820000000
ISUXO011-DP12 1260558.24948000000] 340024.84530000000
ISUXO11-DP13 1260736.96347000000] 339968.58905500000
ISUXO11-DP14 1260795.63855000000] 339989.01725000000
UXO 11 ISUXO11-DP15 1260882.07824000000] 340016.94603800000
ISUXO11-DP16 1260944.09419000000] 340044.98775200000
ISUXO11-DP17 1260853.37778000000] 339895.73264100000
ISUXO11-DP18 1260843.92544000000 339822.00401700000
ISUXO11-DP19 1260968.12736000000)] 339854.15545100000
ISUXO11-DP20 1260978.83004000000) 339779.36651700000)
ISUXO11-DP21 1260957.10197000000] 339671.29974800000
ISUXO11-DP22 1261077.29895000000] 339826.67109400000
ISUXO11-DP23 1261037.17863000000] 339753.07634200000
ISUXO11-DP24 1261057.20078000000] 339658.86687500000)
ISUXO11-DP25 1260481.48739000000) 340369.45843800000)
ISUX011-S026 1260181.20476000000) 339930.76255600000)
ISUX011-S027 1260173.34129000000) 339920.55448600000
ISUX011-S028 1260180.65462000000) 339905.25843400000
ISUX011-S029 1260196.62991000000) 339895.52569100000
ISUX011-SO30 1260205.89546000000) 339916.94360400000
ISUXO13-DP01 1258139.69404000000) 331584.51785800000)
ISUXO13-DP02 1258174.79108000000) 331623.11161300000
ISUXO13-DP03 1258246.81325000000 331579.54772300000
ISUXO13-DP04 1258183.51974000000) 331526.98680500000)
UXO 13 ISUXO13-DP05 1257761.30142000000 331815.59285500000)
ISUXO13-DP06 1257880.36680000000) 331979.83465300000)
ISUXO13-DP07 1258174.57291000000) 332023.87951200000
ISUXO13-DP08 1258349.87964000000) 331996.18009200000)
ISUXO13-DP09 1258512.48266000000] 331912.33052200000)
ISUXO13-DP10 1258631.26294000000] 331712.68361200000)
ISUX019-SD01 1258765.33583000000] 328675.30582900000)
UXO 19 ISUX019-SD02 1258825.60769000000] 328637.89776700000)
ISUX019-SD03 1258877.55181000000] 328591.12030100000)
ISUX019-SD04 1258910.31094000000] 328531.78479000000)
ISUXO30-DP01 1257611.26782000000] 335355.61223600000)
ISUXO30-DP02 1257605.45539000000] 335331.16972900000)
ISUX0O30-DP03 1257559.69777000000] 335074.96631300000)
ISUXO30-DP04 1257529.39013000000] 335058.63604100000)
ISUXO30-DP05 1257587.26269000000] 335287.28253800000)
UXO 30 ISUXO30-DP06 1257586.81387000000] 335228.50532900000)
ISUX0O30-DP07 1257575.92631000000] 335182.50579700000)
ISUXO30-DP08 1257593.64338000000] 335183.95641100000)
ISUX030-DP09 1257579.43927000000] 335153.59931800000)
ISUX030-DP10 1257553.14942000000] 334988.80635700000)
ISUX030-DP11 1257510.75340000000] 334925.15350300000)
ISUX030-DP-12 1257570.78865000000] 334988.51885100000)
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SECTION 3

UXO 6 — NG Slums Burning Ground

3.1 Site Background

UXO 6 is a 0.3-acre site along the shoreline of the Potomac River (Figure 1-1 and Photo 3-1).
UXO 6 was initially known as Site 22 under the Installation Restoration Program. However,
the site was moved to the Munitions Response Program and is now referred to as UXO 6.
The site is on the southeastern shore of the Main Installation adjacent to Mattawoman
Creek. Building 1216 is adjacent to the site. The general topography is relatively flat, with an
elevation of 5 feet above msl. The site is reported to have been used as an open burning (OB)
ground for NG slums (a production disposal byproduct, created when excess NG from the
NG production facility was mixed with sawdust for stabilization before disposal, making
the NG easier and safer to handle and transport). UXO 6 was operated from the late 1940s to
approximately 1953. The types and quantities of accelerants used to burn the NG slums, if
any, are unknown.

On November 25, 2008, the Navy and CH2M HILL conducted a site visit, but could not
determine the exact location of the site. No bare areas, charred areas, or stressed vegetation
were observed at the top of the road. The same observation was made during a CH2M HILL
site visit on April 22, 2009 with the Navy, EPA, and MDE. Appendix G provides
photographs of site conditions taken as part of this SI.

3.2 Rationale and Objective

The PA noted that if NG was used at the site, there was a potential for material potentially
presenting an explosive hazard, including MC, to be present. With the historical practice of
burning NG slums, any contaminant released would likely have been released at the
surface. It is possible that NG, a miscible liquid, may have migrated through the soil column
to the shallow groundwater through infiltration. If NG were present, it may have adhered to
soil particles in the soil column (surface soil and subsurface soil) as well as reached the
surficial groundwater table. Human and ecological receptors may be exposed to NG in
surface soil.

Because of historical burning activities and burning of NG slum, the constituents of
potential concern at UXO 6 consist of explosives and polycyclic aromatic hydrocarbons
(PAHSs) in surface soil, subsurface soil, and groundwater. The specific objective of the SI at
UXO 6 is to determine if explosives (including nitroguanidine, nitrocellulose, and NG) and
PAHs are present in surface soil, subsurface soil, and groundwater.

This objective was accomplished through by collecting surface soil, subsurface soil, and grab
in situ groundwater samples from three locations. Because the exact location of the OB
ground was unknown, an aerial photographic analysis was performed to identify any area
or areas where burning could have occurred to bias the collection of samples from these
areas.
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3.3 Aerial Photographic Analysis

Historic aerial photographs from 1937 through 1962 were reviewed (Appendix A). Up until
1943, no environmentally significant findings were noted, although an access road led to the
site. In a 1950 photograph, a structure was present east of the site, and in a 1952 photograph
a stained or burned area is visible at the end of the access road; an additional structure is
shown west of the stained or burned area. This area was present at least through 1957, but
in a 1962 photo it and the rest of the site were observed to be revegetated. A loop road with
a structure or object at its end was present on the site in photos from 1954 onwards.

3.4 Field Activities
3.4.1 Soil and In Situ Groundwater Sampling

The sample locations proposed in the work plan were moved to fall within the stained or
burned area shown on the 1952 aerial photograph in Appendix A. Field activities were
conducted from April 28 to April 29, 2010. A total of three surface soil, six subsurface soil,
and three in situ groundwater samples were collected from three locations - ISUXO6-DP01,
ISUXO6-DP02, and ISUXO6-DP03 - using DPT (Figure 3-1). The depth intervals for all
media are shown on Table 2-1. The samples were placed in the appropriate sample jars,
stored in coolers at 4°C, and shipped to Empirical Labs, LLC. The samples were analyzed
for explosives (including nitroguanidine, nitrocellulose, and nitroglycerine) and PAHs
(Table 2-1).

Utility clearance was conducted before fieldwork began because of subsurface intrusive
activities. At each location, continuous soil Macro-Cores® were collected from ground
surface until groundwater was encountered for subsurface lithologic description. The soil
boring logs are provided in Appendix D. Although MEC were not anticipated, anomaly
avoidance was performed by CH2M HILL before and during soil boring advancement at
1-foot intervals until either the water table was encountered or 10 feet bgs was reached. To
verify that explosive hazard conditions were low, field screening for NG was conducted
with an explosive detection/identification field test kit. The field kit used was Expray-2
from Medimpex United, Inc., which is used to test for various explosives, including NG. To
use, a soil sample was wiped with a test paper and sprayed with Expray. The results
indicated that NG was not present in the soil because there was no color change.

3.4.2 Deviation from the Work Plan

The only deviation from the work plan was moving one location, ISUXO06-DP03, to the
stained or burned area identified on the 1952 aerial photograph.

3.5 Geology and Hydrogeology

Based on the findings of the soil boring program, the site is underlain mostly by clay down
to approximately 30 feet bgs. Because the site is close to the Mattawoman Creek, it is
assumed that groundwater flow follows the land topography and groundwater flow
direction is towards the creek.
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3.6 Munitions Constituents

3.6.1 Analytical Results

Tables 3-1 through 3-3 present the raw data; detected constituents as shaded cells;
exceedances of the RSLs in bold underlined font; the frequency of detection; and frequency
of exceedance for surface soil, subsurface soil, and in situ groundwater, respectively.
Samples were collected from three locations - ISUXO6-DP1, ISUXO6-DP2, and ISUXO6-DP3
(Figure 3-1).

The data were evaluated according to the process described in Section 2.4. Soil data were
screened against the adjusted residential soil RSL, and groundwater was screened against
the adjusted tap water RSL. Chemical concentrations in soil and groundwater that exceeded
the RSLs were further evaluated by comparing the maximum detected concentrations to site
background concentrations, where applicable. The nature and extent of constituents for soil
and groundwater were evaluated based on exceedance of the RSLs and background
concentrations.

Surface Soil

Table 3-1 presents the PAHs and explosives results for surface soil. Surface soil sample
locations are shown on Figure 3-1.

PAHs
Five PAHs (1-methylnaphthalene, 2-methylnaphthalene, acenaphthylene, anthracene, and
fluorine) were detected in ISUXO6-DP1, and one PAH (1-methylnaphthalene) in ISUXO6-
DP3. No PAHSs were detected in ISUXO6-DP2. None of the detected PAHs exceeded their
RSLs.

Explosives

Three explosives compounds were detected at each of the three sampled locations.
Nitroguanidine and royal demolition explosives (RDX) were detected at all locations; 1,3-
dinitrobenzene at ISUXO6-DP1, 2-amino-4,6-dinitrotoluene at ISUXO6-DP2, and 1,3,5-
trinitrobenzene at ISUXO6-DP3. None of the detected explosive compounds exceeded their
RSLs.

Subsurface Soil

Table 3-2 presents the PAHs and explosives results for subsurface soil. Subsurface soil
sample locations are shown on Figure 3-1.

PAHs
No PAHs were detected in any of the subsurface soil samples. As a result, there are no
exceedances of RSLs.

Explosives

One or more explosive compounds were detected at each location. At ISUXO6-DP1, RDX
was the only constituent detected at the first depth interval (0.5 foot to 2 feet bgs); 1,3,5-
trinitrobenzene, NG, nitroguanidine, and perchlorate were detected at the second depth
interval (approximately 1.5 feet above the water table). At ISUXO6-DP2, RDX was the only
constituent detected at both depth intervals. The concentration was higher in the first depth
interval (65.3K micrograms per kilogram [ug/kg]) than the second depth interval
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(58.7] ng/kg). At ISUXO6-DP3, 2-nitrotoluene, RDX, and tetryl were detected at the first
depth interval; nitroguanidine and RDX were detected at the second depth interval. The
concentration of RDX was higher in the first depth interval (77.3] pg/kg) than the second
depth interval (61.9] ng/kg). None of the detected explosive compounds exceeded their
RSLs.

In Situ Groundwater

Table 3-3 presents the PAHs and explosives results for groundwater. Groundwater sample
locations are shown on Figure 3-1. Figure 3-2 shows the concentrations of compounds that
exceeded the RSLs and 95 percent UTLs.

PAHs
One PAH (pyrene) was detected in ISUXO6-DP1, but it did not exceed the adjusted tap
water RSL. No PAHs were detected at ISUXO6-DP2 and ISUXO6-DP3.

Explosives

As shown on Table 3-3, several explosives were detected at each location. One or more of
five explosives — 2-nitrotoluene, 3-nitrotoluene, 4-nitrotoluene, nitrobenzene, and NG —
exceeded the RSLs at each location. None of the RSL-exceeded constituents could be
compared to the 95 percent UTL background concentration because there are no
background levels for these compounds.

3.6.2 Summary of Investigation Findings

Soil and groundwater samples were collected and analyzed for the purpose of making a site
management decision. The following bullets summarize the results of constituents that
exceeded the RSLs:

e Surface soil
— No exceedances of detected PAHs (1-methylnaphthalene, 2-methylnaphthalene,
acenaphthylene, anthracene, and fluorine) and explosives (1,3,5-trinitrobenzene, 1,3-
dinitrobenzene, 2-amino-4,6-dinitrotoluene, nitroguanidine, and RDX)

e Subsurface soil
— No detections of PAHs
— No exceedances of detected explosives (1,3,5-trinitrobenzene, 2-nitrotoluene, NG,
nitroguanidine, perchlorate, RDX, and tetryl)

e In situ Groundwater
— One PAH (pyrene) was detected at one location (ISUXO6-DP1) in the duplicate
sample, but it did not exceed the RSL

— Several explosives (2,4,6-trinitrotoluene, 2,6-dinitrotoluene, 2-amino-4,6-
dinitrotoluene, 2-nitrotoluene, 3-nitrotoluene, 4-nitrotoluene, HMX, nitrobenzene,
nitrocellulose, NG, nitroguanidine, and tetryl) were detected at each location.
Location ISUXO-DP1 had the most detected compounds and the overall highest
concentrations of detected compounds

— There are exceedances of five detected explosives (2-nitrotoluene, 3-nitrotoluene, 4-
nitrotoluene, nitrobenzene, and NG) at ISUXO6-DP1, two explosives (nitrobenzene
and NG) at ISUXO6-DP2, and one explosive (nitrobenzene) at ISUXO6-DP3
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— There are no background values for the RSL-exceeded explosive compounds, so a
comparison to background concentrations was not possible

3.7 Conceptual Site Model

The CSM for UXO 6 was presented in Section 5.3.11 of the PA, and is summarized here and
updated if necessary. CSMs for MEC and MC are shown as Figures 3-3 and 3-4, respectively.
Figure 3-5 presents a graphical illustration of the CSM. The nature of the activity that
presumably occurred at the site suggests that MEC may be present; however, the density of
the MEC (NG) is not known. Therefore, potentially complete pathways exist for human and
ecological receptors for MEC in the surface soil. This includes receptors for hand/tread
underfoot contact as well as surface intrusive work that may be conducted at the site. MEC
is not expected to be present in the subsurface.

Soil affected by MC represents a primary source medium. The burning grounds are
currently not used; however, Hussey Circle Road, located south of the range, is used
occasionally, so vegetation is kept at a minimum. The site is located within an upland
hunting area. Based on current site use, potential current human receptors include Navy
personnel (military and civil servants), trespassers, visitors, maintenance workers,
contractors, and recreational users (hunters). Future site use is not expected to change
significantly from current site use; therefore, potential future receptors include current
receptors and construction/utility workers who may perform any future construction
projects at the site. Additionally, although unlikely, future residents are considered a worst-
case future scenario when considering unrestricted future site use. Human and ecological
receptors have potentially complete exposure pathways for direct contact with MC in
surface soil, which includes dermal contact, ingestion, and inhalation (dust). Runoff and/or
erosion may transport the MC from surface soil to surface water/ sediments, so a
potentially complete pathway also exists for all human and ecological receptors of surface
water/sediments. Given that the site is located within an upland hunting area, human and
ecological receptors have a potentially complete pathway by ingesting game/ prey that have
previously consumed contaminated vegetation or prey. Precipitation infiltration may
provide for contaminant mobility into the subsurface soil and into the shallow or surficial
groundwater aquifer, which is assumed to be connected to the nearby surface water bodies.

Potentially complete exposure pathways exist for MC in subsurface soils (direct contact,
ingestion and inhalation) during intrusive work activities. Although confining layers are
expected to prevent the migration of MC to the lower aquifers used for water supply,
potentially complete pathways exist for MC in shallow groundwater for human receptors
and for ecological receptors at the point of groundwater discharge to Mattawoman Creek.
Potential receptors for the groundwater include construction/utility workers during
excavation activities, and in the unlikely event the groundwater is used as a potable water
supply, future residents and/ or site workers.

3.8 Conclusions and Recommendations

The PA recommended an SI for both MEC and MC. The site was investigated to determine
the presence or absence of PAHs and explosives in surface soil, subsurface soil, and
groundwater. The results from this investigation are adequate to meet the objective of the SIL
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Based on the results of the screening, residual NG or byproducts from historical burning
activities at the site apparently have migrated through the soil column into the underlying
shallow groundwater. Although these compounds were detected in soil, they were detected
at low levels that do not exceed their RSLs. Therefore, surface soil and subsurface soil are
recommended for no further investigation. The presence of explosives in groundwater,
specifically NG, suggests that these compounds are related to site activities, burning of NG
slums. Therefore, an Rl is recommended for groundwater. No further investigation is
recommended for MEC.

3-6



TABLE 3-1

NSF-IH, Indian Head, Maryland

UXO 6 - Raw, Detected, and Exceeded Constituents in Surface Soil
Sl Report for UXOs 6, 9, 11, 13, 18, 19, 20, 27, 29, 30, 31, and 33

Station ID ] ] ] ISUXO6-DP01 ISUX06-DP02 ISUXO6-DP03
Sample ID RSLs Residential Soil || Frequency of || Frequency of || ¢ 5o coniyr || 1sUXO6-SS01-0001 ISUX06-5502-0001 | ISUXO6-SS03-0001
Adjusted Detection Exceedance
Sample Date 4/28/10 4/29/10 4/29/10
Chemical Name
Semivolatile Organic Compounds (UG/KG)
1-Methylnaphthalene 22000 2/3 0/3 NA 8.44 76 U 3.93J
2-Methylnaphthalene 31000 1/3 0/3 73 8.93 76 U 1.79B
Acenaphthene 340000 0/3 0/3 140 108 B 76U 821U
Acenaphthylene 340000 1/3 0/3 NA 9.65 J 76 U 8.21 U
Anthracene 1700000 1/3 0/3 260 11.5 76U 8.21 U
Benzo(a)anthracene 150 0/3 0/3 480 821U 76U 8.21 U
Benzo(a)pyrene 15 0/3 0/3 390 821U 7.6 U 821U
Benzo(b)fluoranthene 150 0/3 0/3 420 2.93 B 76 U 8.21 U
Benzo(g,h,i)perylene 170000 0/3 0/3 130 821U 7.6 U 234 B
Benzo(k)fluoranthene 1500 0/3 0/3 360 2.07 B 76 U 8.21 U
Chrysene 15000 0/3 0/3 440 821U 76 U 821U
Dibenz(a,h)anthracene 15 0/3 0/3 NA 8.21 U 7.6 U 8.21 U
Fluoranthene 230000 0/3 0/3 1,100 5.92 B 76U 8.67 B
Fluorene 230000 1/3 0/3 150 14 76 U 8.21 U
Indeno(1,2,3-cd)pyrene 150 0/3 0/3 100 821U 76 U 821U
Naphthalene 3600 0/3 0/3 110 69B 76 U 8.21 U
Phenanthrene 1700000 0/3 0/3 1,100 124 B 3.46 B 6.09 B
Pyrene 170000 0/3 0/3 880 5.31 B 76 U 3.12B
Explosives (UG/KG)
1,3,5-Trinitrobenzene 220000 1/3 0/3 NA 60 U 60 U 2791
1,3-Dinitrobenzene 610 1/3 0/3 NA 27613 60 U 60 U
2,4,6-Trinitrotoluene 3600 0/3 0/3 NA 60 U 60 U 60 U
2,4-Dinitrotoluene 1600 0/3 0/3 NA 60 U 60 U 60 U
2,6-Dinitrotoluene 6100 0/3 0/3 NA 60 U 60 U 60 U
2-Amino-4,6-dinitrotoluene 15000 1/3 0/3 NA 60 U 21.8 K 60 U
2-Nitrotoluene 2900 0/3 0/3 150 60 U 60 U 60 U
3-Nitrotoluene 610 0/3 0/3 NA 60 U 60 U 60 U
4-Amino-2,6-dinitrotoluene 15000 0/3 0/3 NA 60 U 60 U 60 U
4-Nitrotoluene 24000 0/3 0/3 210 60 U 60 U 60 U
HMX 380000 0/3 0/3 NA 60 U 60 U 60 U
Nitrobenzene 4800 0/3 0/3 NA 60 U 60 U 60 U
Nitrocellulose 100000000 0/3 0/3 NA 3000 U 3000 U 3000 U
Nitroglycerin 610 0/3 0/3 NA 150 U 150 U 150 U
Nitroguanidine 610000 3/3 0/3 NA 308 1,320 510
Perchlorate 5500 0/3 0/3 NA 246 U 228U 246 U
PETN NSL 0/3 0/3 NA 150 U 150 U 150 U
RDX 5500 3/3 0/3 NA 245 372K 51.1J
Tetryl 24000 0/3 0/3 NA 60 U 60 U 60 U
Notes:

Shading indicates detections.

Bolded underlined shading indicates detected regional screening level (RSL) exceedances.

RSLs are current as of May, 2010.
NSL: No screening level

UG/KG - Micrograms per kilogram
NA - Not available

U - The material was analyzed for, but not detected

HMX - High Melting eXplosive. It is also known as octogen and cyclotetramethylene-tetranitramine
PETN - pentaerythritol tetranitrate
RDX - Royal Demolition eXplosive. It is also known as cyclonite or hexogen

associated blank.

or precise

may be lower

95 percent upper tolerance limits (UTLs) are taken from Table 4-2 from the Background Soil Investigation Report for Indian Head and Stump Neck Annex (Tetra Tech, 2002)

Each sample is designated by an alphanumeric code. Example: ISUXO6-SS01-0001; where | is for Indian Head; S is for site; UXOB is the site number; SS01 is surface soil sample from station 1; and 0001 is the sample depth interval (0-0.5 foot bgs). If a “P" is
at the end of “SS01” then it is a duplicate sample from that station.
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TABLE 3-2

UXO 6 - Raw, Detected, and Exceeded Constituents in Subsurface Soil

Sl Report for UXOs 6, 9, 11, 13, 18, 19, 20, 27, 29, 30, 31, and 33

NSF-IH, Indian Head, Maryland

Station ID o _ ISUX06-DPO01 ISUX06-DP02 ISUX06-DP03
Sample ID RSLs Residential Soil | Frequency of | Frequency of | oo po con ) | 1SUX06-5B01-0102 | 1SUX06-SB01-1617 ISUXO6-SBOLP-0102 | ISUXO6-SB02-0102 | ISUXO6-SB02-1718 | ISUXO6-SB03-0102 | ISUXO6-SB03-1920
Adjusted Detection Exceedance
Sample Date 4/28/10 4/28/10 4/28/10 4/29/10 4/29/10 4/29/10 4/29/10
Chemical Name
Semivolatile Organic Compounds (UG/KG)
1-Methylnaphthalene 22000 0/6 0/6 NA 7.97 U 8.13 U 8.28 U 7.81U 8.05 U 2.23B 8.11 U
2-Methylnaphthalene 31000 0/6 0/6 NA 797 U 8.13 U 8.28 U 781U 8.05 U 259 B 8.11 U
Acenaphthene 340000 0/6 0/6 NA 7.97 U 8.13 U 8.28 U 7.81U 8.05 U 228 8.11 U
Acenaphthylene 340000 0/6 0/6 NA 797 U 8.13 U 8.28 U 781U 8.05 U 8.7 U 8.11 U
Anthracene 1700000 0/6 0/6 NA 7.97 U 8.13 U 1.76 B 2.69 B 8.05 U 8.7 U 8.11 U
Benzo(a)anthracene 150 0/6 0/6 NA 797 U 8.13 U 222B 3.69 B 8.05 U 8.7 U 8.11 U
[IBenzo(a)pyrene 15 0/6 0/6 NA 7.97 U 8.13 U 8.28 U 7.81U 8.05 U 8.7 U 8.11 U
[IBenzo(b)fluoranthene 150 0/6 0/6 NA 797 U 8.13 U 8.28 U 781U 8.05 U 8.7 U 8.11 U
[IBenzo(g,h.iperylene 170000 0/6 0/6 NA 7.97 U 8.13 U 8.28 U 7.81U 8.05 U 8.7 U 8.11 U
[IBenzo(k)fluoranthene 1500 0/6 0/6 NA 797 U 8.13 U 8.28 U 781U 8.05 U 8.7 U 8.11 U
[lchrysene 15000 0/6 0/6 NA 7.97 U 8.13 U 262 B 4.65 B 8.05 U 8.7 U 8.11 U
[IDibenz(a,h)anthracene 15 0/6 0/6 NA 797 U 8.13 U 8.28 U 781U 8.05 U 8.7 U 8.11 U
[IFluoranthene 230000 0/6 0/6 NA 2418B 8.13 U 6.03 B 13.8 B 8.06 B 8.7 U 8.11 U
[IFluorene 230000 0/6 0/6 NA 797 U 8.13 U 8.28 U 781U 8.05 U 239B 8.11 U
[indeno(1,2,3-cd)pyrene 150 0/6 0/6 NA 7.97 U 8.13 U 8.28 U 7.81U 8.05 U 8.7 U 8.11 U
[Naphthalene 3600 0/6 0/6 NA 797 U 8.13 U 8.28 U 781U 8.05 U 8.7 U 8.11 U
[Phenanthrene 1700000 0/6 0/6 NA 287 B 377 8B 6.72 B 153 B 3.62 B 2.83 B 3.39 B
HPyrene 170000 0/6 0/6 NA 229 B 8.13 U 522 B 8.11B 3.18 B 8.7 U 8.11 U
Explosives (UG/KG)
1,3,5-Trinitrobenzene 220000 1/6 0/6 NA 60 U 222 60 U 60 U 60 U 60 U 60 U
1,3-Dinitrobenzene 610 0/6 0/6 NA 60 U 60 U 60 U 60 U 60 U 60 U 60 U
2,4,6-Trinitrotoluene 3600 0/6 0/6 NA 60 U 60 U 60 U 60 U 60 U 60 U 60 U
2,4-Dinitrotoluene 1600 0/6 0/6 NA 60 U 60 U 60 U 60 U 60 U 60 U 60 U
2,6-Dinitrotoluene 6100 0/6 0/6 NA 60 U 60 U 60 U 60 U 60 U 60 U 60 U
2-Amino-4,6-dinitrotoluene 15000 0/6 0/6 NA 60 U 60 U 60 U 60 U 60 U 60 U 60 U
2-Nitrotoluene 2900 1/6 0/6 NA 60 U 60 U 60 U 60 U 60 U 87.6 60 U
3-Nitrotoluene 610 0/6 0/6 NA 60 U 60 U 60 U 60 U 60 U 60 U 60 U
4-Amino-2,6-dinitrotoluene 15000 0/6 0/6 NA 60 U 60 U 60 U 60 U 60 U 60 U 60 U
4-Nitrotoluene 24000 0/6 0/6 NA 60 U 60 U 60 U 60 U 60 U 60 U 60 U
HMX 380000 0/6 0/6 NA 60 U 60 U 60 U 60 U 60 U 60 U 60 U
[INitrobenzene 4800 0/6 0/6 NA 60 U 60 U 60 U 60 U 60 U 60 U 60 U
[INitrocellulose 100000000 0/6 0/6 NA 3000 U 3000 U 3000 U 3000 U 3000 U 3000 U 3000 U
[INitroglycerin 610 1/6 0/6 NA 150 U 128 J 150 U 150 U 150 U 150 U 150 U
[INitroguanidine 610000 216 0/6 NA 100 U 40.2 J 100 U 100 U 100 U 100 U 316
[lPerchiorate 5500 1/6 0/6 NA 239U 7.82 2.48 U 234U 241U 2.61 UL 243U
[lPETN NSL 0/6 0/6 NA 150 U 150 U 150 U 150 U 150 U 150 U 150 U
[[RDX 5500 6/6 0/6 NA 38.6 J 60 U 28.5J 65.3 K 58.7 J 77.33 61.9 J
[Tetryl 24000 1/6 0/6 NA 60 U 60 U 60 U 60 U 60 U 229 60 U

Notes:
Shading indicates detections.

Bolded underlined shading indicates detected regional screening level (RSL) exceedances.

RSLs are current as of May, 2010
NSL: NO screening level

B - Not detected at significantly greater than that in an associated blank.
J - Analyte present. Value may or may not be accurate or precise
K - Analyte present. Value may be biased high. Value may be lower

NS - Not sampled

HMX - High Melting eXplosive. It is also known as octogen and cyclotetramethylene-tetranitramine

PETN - pentaerythritol tetranitrate
RDX - Royal Demolition eXplosive. It is also known as cyclonite or hexogen
U - The material was analyzed for, but not detected

UL - Analyte not detected, quantitation limit is probably higher

UG/KG - Micrograms per kilogram

NA — Not available

95 percent upper tolerance limits (UTLs) are taken from Table 4-3 from the Background Soil Investigation Report for Indian Head and Stump Neck Annex (Tetra Tech, 2002)

Each sample is designated by an alphanumeric code that identifies the site and matrix sampled and contains a sequential sample number. Example: ISUXO6-SB01-NNNN; where | is for Indian Head; S is for site; UXOG6 is the site number; SBO1 is subsurface soil

sample from station 1; and NNNN is the sample depth interval. If a “P” is at the end of “SB01” then it is a duplicate sample from that station.

Page 1 of 1







TABLE 3-3

UXO 6 - Raw, Detected, and Exceed Constituents in In Situ Groundwater
Sl Report for UXOs 6, 9, 11, 13, 18, 19, 20, 27, 29, 30, 31, and 33
NSF-IH, Indian Head, Maryland

Station 1D ISUXO6-DPO1 ISUXO6-DP02 ISUXO6-DP03
Sample ID RSLs Tapwater| Frequency of | Frequency of |oo po coni i | 1SUXOB-GP01-0410 |  ISUXOB-GPO1P-0410 | ISUXO6-GP02-0410 | ISUXOB-GPO3-0410
Adjusted Detection Exceedance
Sample Date 4/29/10 4/29/10 4/29/10 4/29/10
Chemical Name
Semivolatile Organic Compounds (UG/L)
1-Methylnaphthalene 23 0/3 0/3 NA 0.2 UJ 0.425 B 0.19 UJ 0.213 UJ
2-Methylnaphthalene 15 0/3 0/3 NA 0.2 UJ 052 B 0.076 B 0.213 UJ
Acenaphthene 220 0/3 0/3 NA 0.2 UJ 0.344 B 0.33B 0.213 UJ
Acenaphthylene 220 0/3 0/3 NA 0.2 UJ 0.325 B 0.19 UJ 0.213 UJ
Anthracene 1100 0/3 0/3 NA 0.2 UJ 0.235 B 0.305 B 0.213 UJ
Benzo(a)anthracene 0.029 0/3 0/3 NA 0.2 UJ 0.19 UJ 0.748 B 0.213 UJ
Benzo(a)pyrene 0.0029 0/3 0/3 NA 0.2 UJ 0.19 UJ 0.453 B 0.213 UJ
Benzo(b)fluoranthene 0.029 0/3 0/3 NA 0.2 UJ 0.19 UJ 0.521 B 0.213 UJ
Benzo(g,h,i)perylene 110 0/3 0/3 NA 0.2 UJ 0.19 UJ 0.196 B 0.213 UJ
Benzo(k)fluoranthene 0.29 0/3 0/3 NA 0.2 UJ 0.19 UJ 0.244 B 0.213 UJ
Chrysene 2.9 0/3 0/3 NA 0.2 UJ 0.19 UJ 0.854 B 0.213 UJ
Dibenz(a,h)anthracene 0.0029 0/3 0/3 NA 0.2 UJ 0.19 UJ 0.0896 B 0.213 UJ
Fluoranthene 150 0/3 0/3 NA 0.2 UJ 0.0873 B 158 B 0.213 UJ
Fluorene 150 0/3 0/3 NA 0.2 UJ 0.351 B 0.139 B 0.213 UJ
Indeno(1,2,3-cd)pyrene 0.029 0/3 0/3 NA 0.2 UJ 0.19 UJ 0.287 B 0.213 UJ
Naphthalene 0.14 0/3 0/3 NA 0.2 UJ 0.537 B 0.279 B 0.213 UJ
Phenanthrene 1100 0/3 0/3 NA 0.2 UJ 0.249 B 1.27 B 0.213 UJ
Pyrene 110 1/3 0/3 NA 0.2 UJ 0.0881 J 1.38 B 0.213 UJ
Explosives (UG/L)
1,3,5-Trinitrobenzene 110 0/3 0/3 NA 0.147 B 0.231 UJ 0.394 B 0.17 B
1,3-Dinitrobenzene 0.37 0/3 0/3 NA 0.791 B 0.231 UJ 0.3 UJ 0.253 UJ
2,4,6-Trinitrotoluene 1.8 3/3 0/3 NA 0.378 J 0.231 UJ 0.205 J 0.111J
2,4-Dinitrotoluene 0.22 0/3 0/3 NA 0.253 UJ 0.231 UJ 0.3 UJ 0.253 UJ
2,6-Dinitrotoluene 3.7 1/3 0/3 NA 0.0863 J 0.202 J 0.3 UJ 0.253 UJ
2-Amino-4,6-dinitrotoluene 7.3 1/3 0/3 NA 0.376 J 0.231 UJ 0.373 B 0.135 B
2-Nitrotoluene 0.31 1/3 1/3 NA 249 0.0986 J 5.25 B 3.85B
3-Nitrotoluene 0.37 2/3 1/3 NA 2.65J 0.231 UJ 0.125 J 0.253 UJ
4-Amino-2,6-dinitrotoluene 7.3 0/3 0/3 NA 0.253 UJ 0.231 UJ 0.3 UJ 0.253 UJ
4-Nitrotoluene 4.2 1/3 1/3 NA 133 J 0.231 UJ 0.3 UJ 0.253 UJ
HMX 180 1/3 0/3 NA 0.231J 0.231 UJ 0.3 UJ 0.253 UJ
Nitrobenzene 0.12 3/3 3/3 NA 0.493 J 0.231 UJ 0.366 J 0.269 J
Nitrocellulose 11000000 1/3 0/3 NA 300 U 1257 300 U 300 U
Nitroglycerin 0.37 3/3 213 NA 0.828 J 0.577 UJ 0.574 J 0.317 J
Nitroguanidine 370 3/3 0/3 NA 173 17.3J 20.6 J 455 ]
Perchlorate 2.6 0/3 0/3 NA 2U 2U 1U 5U
PETN NSL 0/3 0/3 NA 0.632 UJ 0.577 UJ 0.75 UJ 0.632 UJ
RDX 0.61 0/3 0/3 1.2 0.38 B 0.231 UJ 0.254 B 0.336 B
Tetryl 15 1/3 0/3 NA 0.323 J 0.231 UJ 0.3 UJ 0.253 UJ
Notes:

Shading indicates detections.

Bolded underlined shading indicates detected regional screening level (RSL) exceedances.

RSLs are current as of May, 2010

NSL: No screening level. There is no RSL for PETN. Thallium was removed from the RSLs in December, 2009.
B - Not detected at significantly greater than that in an associated blank.
J - Analyte present. Value may or may not be accurate or precise

NS - Not sampled

HMX - High Melting eXplosive. It is also known as octogen and cyclotetramethylene-tetranitramine
PETN - pentaerythritol tetranitrate
RDX - Royal Demolition eXplosive. It is also known as cyclonite or hexogen
U - The material was analyzed for, but not detected

UJ - Analyte not detected, quantitation limit may be inaccurate
UGI/L - Micrograms per liter

NA — Not available

95 percent upper tolerance limits (UTLs) are taken from Table A-8 from the Background Soil Investigation Report for Indian Head and Stump Neck Annex (Tetra Tech, 2002)

Each sample is designated by an alphanumeric code that identifies the site and matrix sampled and contains a sequential sample number. Example: ISUXO6-GP01-MMYY; where | is for Indian Head; S is for site; UXO6 is the site number; GP01 is
groundwater sample from station 1; and MMYY is the month and year of collection. If a “P” is at the end of “GPO1” then it is a duplicate sample from that station.
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Notes:

1. Location ISUXO6-DP02 was located
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on a 1952 aerial photograph.

2. Constituents noted in the data boxes at
each location indicate that they

exceeded their respective RSLs.

3. Bold font indicates that the constituent
exceeded both the RSL and background
(if available).
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4. Background values are presented in
Background Soil Investigation Report

for Indian Head and Stump Neck Annex
(Tetra Tech, 2002).

5. There are no RSL exceedances in
surface or subsurface soil; only in

in situ groundwater.
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UXO 6 - Explosives Exceedances in In Situ Groundwater

Site Inspection Report for UXOs 6, 9, 11, 13, 18, 19, 20, 27, 29, 30, 31, and 33
NSF-IH, Indian Head, Maryland







MEC Location/ Release

NOTE

This figure is shown as Figure 5.3-3 in the Preliminary Assessment (Malcolm Pirnie 2005)
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UXO 6 - CSM for MEC Exposure Pathway
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This figure is shown as Figure 5.3-4 in the Preliminary Assessment (Malcolm Pirnie 2005)
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UXO 6 - CSM for MC Exposure Pathway
Site Inspection Report for UXOs 6, 9, 11,
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Photo 3-1: UXO 6 - General view of the site. View is to the northeast from Hussey Road.
Mattawoman Creek is in the background. Photo was taken on 11/25/08.






SECTION 4

UXO 9 - Single Base Propellant Grains Spill
Area

4.1 Site Background

UXO 9 is a 52-acre site in the northeastern portion of the Indian Head peninsula at the Main
Installation (Figure 1-1).The site was investigated in a 1983 IAS (Fred C. Hart Associates Inc.,
1983) under the Installation Restoration Program as Site 10. The report recommended NFA
because of a low risk to human health and the environment from nitrocellulose. The Navy
has moved the site to the Munitions Response Program because MC is known to be present
at the site.

As reported in the PA, the site consists of an area where single base propellant grains were
spilled during transportation of the propellant by rail at the installation. Transportation of
the grains started between 1927 and 1942 and ended in the late 1980s; the railroad line was
abandoned in the late 1980s. Single base propellant grains were observed on the ground
surface outside Building 188 during the PA.

Single base propellant grains consist mostly of nitrocellulose (formed from the reaction
between cellulose and nitric acid). These grains are not soluble and, based on their size, are
not considered transportable through the soil column; however, grains could be transported
by overland flow during periods of high precipitation and released in surface water. Direct
contact at the ground surface is considered the most likely exposure scenario. MC, which
includes nitrates and diphenylamine, could infiltrate to subsurface soil. Precipitation
infiltration may also provide contaminant mobility through the subsurface to the shallow or
surficial groundwater aquifer, which is assumed to be connected to nearby surface water
bodies. Shallow groundwater is considered a potential exposure medium.

Currently, the site is an open, grassy area along the abandoned railroad tracks formerly
used to transport propellants to numerous buildings (Photo 4-1). Human and ecological
receptors may be exposed to propellant grains in surface soil (primarily from handling and
treading underfoot). Contact with the propellant grains in subsurface soil is an incomplete
pathway (from intrusive activities). During the April 22, 2009 site visit by the Navy and
CH2M HILL, a propellant grain was observed on the ground near the northwest corner of
Building 188, and a metal canister was observed near the north corner of the building. The
Navy historian, Mr. James Dolph, pointed out that the propellant grains could have been
packed in this type of canister for transportation; the canisters are typically zinc-plated to
prevent sparks.

Based on subsequent e-mail correspondence with Mr. Thomas Wright of NSF-IH after the
April 22, 2009 site visit, CH2M HILL was informed that the buildings along the railroad
tracks were, in general, used as dry powder houses. The term “dry powder house” was used
to identify buildings to "dry" the powder (or grains) that were produced in varying sizes,
depending on the guns for which they were manufactured. The grains (or green powder)
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were transported by rail to the dry powder houses, were they were left to dry for 5 to

6 weeks. They were then treated with graphite and mixed in a blending tower. The powder
was then placed in metal cans and stored in magazines before being shipped from the
installation.

4.2 Rationale and Objective

This site was used to load and transport single base propellant grains from the former
production area. This resulted in the release of grains around buildings where the grains
were handled and loaded, and along the tracks. As a result, facility operations may have
resulted in MEC and MC being released into the environment. The PA recommended an SI
for MEC and a Remedial Investigation (RI) for MC.

The objective of the SI was to assess the spatial distribution of propellant grains through
visual inspection (MEC inventory) along the railroad tracks and around the buildings along
the tracks. One propellant grain was observed during the PA and the April 22, 2009 site
visit, so the presence of the grains has been confirmed. The objective was accomplished
through a site walkthrough, which was conducted to identify areas where grains are
present. Figure 4-1 shows the locations of the buildings and the railroads tracks where the
visual inspection occurred. An aerial photographic analysis also was also performed to
identify past activities (such as loading of trains) around buildings.

4.3 Aerial Photographic Analysis

Historical aerial photographs from 1937 through 1981 were reviewed (Appendix A). Open
rail boxcars filled with light-colored material were observed in a photograph of an area of
disturbed ground west of the site in 1937 as well as in 1944. The 1944 photograph also
showed stacked materials (crates, containers) located south of the site. The 1950 photograph
showed boxcars in the northwestern portion of the site and stacked materials (crates,
containers) south of the site. By 1954, open storage bins were present in the south central
portion of the rail yard; boxcars were located in the eastern and western portions of the site;
and stacked materials (crates, containers) were present south of the site.

The 1956, 1957, 1961, 1962, 1964, and 1972 photographs showed rail boxcars and/or rail tank
cars in various areas of the site, open storage bins, and stacked material (crates and
containers) onsite. In the 1962 photograph, the open rail boxcars contained light- and
medium-toned material. In 1972, open storage bins were inactive and the area was
vegetated. In 1980 and 1981, a large graded area was present in the western portion of the
site. Rail boxcars were present in the western and eastern portions of the site in the 1980
photograph, but the stacked materials seen in photos from years south of the site were no
longer present. The 1981 photograph also showed rail boxcars in the western and eastern
portions of the site.

4.4 Field Activities

A MEC inventory was conducted at UXO 9 from April 29, 2010 to April 31, 2010, consisting
of a visual inspection of the site to locate potential MEC or MC. The inspection was
performed by CH2M HILL personnel, which included two UXO technicians. For the
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inventory, the site was divided into two areas: 1) the former railroad tracks, and 2) the
former dry houses (Buildings 174, 175, 176, 177, 181, 182, 183, 188, 204, 206, 207, and 210).

The visual inspection of the former railroad tracks was conducted by four team members,
spread across the width of the former railroad, with approximately 2 feet between each
person. The width of the former rail line was defined as the area between the two rails plus
an additional 5 feet on the outside of the rails. The team began on the northwestern end of
the westernmost rail line and proceeded southeast to the site boundary, using the partially
exposed rails as a guide. Once the inspection of the western rail had been completed, the
team inspected the easternmost rail line using the same method, but proceeded from
southeast to northwest. MEC items discovered during the inspection were marked with a
pin flag and photographed.

The inspection of the former dry houses consisted of a visual survey of the area within a 15-
foot perimeter about each building and associated structures, such as walkways and loading
docks. Crawlspaces and areas beneath the loadings docks were also thoroughly inspected.
As at the former railroad tracks area, MEC items discovered during the inspection were
marked with a pin flag and photographed. Table 4-1 summarizes information on the
propellant inventory. Figure 4-2 shows the distribution of the propellant grains at the site.

45 Results

Appendix G provides photographs of site conditions taken during the MEC inventory.
Following the visual inspection of the former railroad tracks, only one propellant grain,
approximately 1.25 inches in length, was discovered. The grain was located on the ground
surface approximately 36 feet east of Building 210, along the westernmost rail line. During
the inspection, it was observed that the former rail lines, including the area on both sides of
the rails, had been filled with sand and gravel to allow for conventional vehicle traffic. This
suggests that the ground surface was approximately 5 inches lower during the period when
the rail lines were in use.

During the visual inspection of the former dry houses, propellant grains and propellant
canister lids were observed. Although MEC was discovered at multiple locations within the
15-foot perimeter of each building, the items were observed to be concentrated in areas
where propellants were likely handled. These consisted of areas near building entrances, as
well as beneath walkways and loading docks. Additionally, propellant grains were
observed near building downspouts and downstream of the associated runoff route. This
suggested that the force of water during intense rain events could carry propellant grains
beyond the 15-foot building perimeter. Owing to the density of propellant grains at some
locations, groupings, as opposed to individual grains, were marked, as shown in the
photographic log for UXO 9 (Appendix G).

4.6 Conceptual Site Model

The CSM for the UXO 9 was presented in Section 5.5.11 of the PA, and is summarized here
and updated as necessary. CSMs for MEC and MC are shown as Figures 4-3 and 4-4,
respectively. At UXO 9, historical and visual evidence indicate that MEC are present;
therefore, a complete exposure pathway exists for MEC. As illustrated on Figure 4-3, surface
soil containing MEC represents a source medium. A complete exposure pathway exists for
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surface soil through direct contact for both human and ecological receptors. The presence of
single-base propellant grains on the ground surface has the potential to present a flammable
and/or explosive risk from direct contact. Single-base propellant grains are not expected to
be in the subsurface.

As illustrated in Figure 4-4, soil affected by MC represents a primary source medium.
Single grains were released directly to the ground surface in documented spills in this area.
The site is currently not used, except for several storage buildings. Currently, the site is an
open grassy area crossed by abandoned railroad tracks formerly used to transport
propellants to numerous buildings, which are now either vacant or used for general
equipment storage. This area is reported to include two designated wildlife grazing areas
and is located within an upland hunting area. Based on current site use, potential current
human receptors include Navy personnel (military and civil servants), trespassers, visitors,
maintenance workers, contractors, and recreational users (hunters). Future site use is not
expected to change significantly from current site use; therefore, potential future receptors
include current receptors and construction/ utility workers who may perform any future
construction projects at the site. Additionally, although unlikely, future residents are
considered a worst-case future scenario when considering unrestricted future site use.

A potentially complete pathway exists for surface soil for all human and ecological receptors
for ingestion, dermal contact, and inhalation (dusts). Although single grains are not soluble
in water and therefore cannot be transported by infiltration, the associated MC (nitrates and
diphenylamine) may be transported to the subsurface soil and surficial groundwater by
infiltration. Potentially complete pathways exist at the site for subsurface soil for all
receptors expected to perform surface intrusive activities. Because the site is located within
an upland hunting area, the food chain also represents an exposure medium through
plant/animal uptake for biota (including game such as deer and wild turkey).

Although confining layers are expected to prevent the migration of MC to the lower aquifers
used for water supply, potentially complete pathways exist for MC in shallow groundwater
for human receptors and for ecological receptors at the point of groundwater discharge to
Mattawoman Creek or the unnamed tributary to the creek in the eastern portion of the site..
Potential receptors for the groundwater include construction/utility workers during
excavation activities, and in the unlikely event the groundwater is used as a potable water
supply, future residents and/ or site workers. Through surface runoff and erosion, MC may
have been transported from surface soils to the unnamed tributary to Mattawoman Creek,
and ultimately to the creek. Therefore, ecological receptors may also be exposed to MC
through direct contact and ingestion of sediment and surface water.

4.7 Conclusions and Recommendations

The PA recommended an SI for MEC and an RI for MC. In support of the SI, the site was
investigated to determine the spatial distribution of single based propellant grains along the
railroad tracks and dry houses at UXO 9. The results from the investigation are adequate to
meet the objective of the SI.

The spatial distribution of propellant grains around Buildings 174, 175, 176, 177, 181, 182,
183, 188, 204, 206, 207, and 210 indicated that propellant grains are widely distributed
throughout building entranceways, walkways, loading docks, crawl spaces, and down
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spouts. A non-time critical removal action is recommended to remove the propellant grains
from around the buildings and the tracks.

In accordance with the PA, an Rl is recommended for MC to investigate soil and
groundwater.
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TABLE 4-1

UXO 9 - Summary of Observed Single Base Propellant Grains
Sl Report for UXOs 6, 9, 11, 13, 18, 19, 20, 27, 29, 30, 31, and 33

NSF-IH, Indian Head, Maryland

Item ID Grid Cell Team Date Found Time Item Group Quantity | Weight Comments
UXO 09-10059 UXO 09 UXO1l 31-Mar-10 13:58:05 Propellant Grains 4 0.1 #3-1; 4 red-brown sm grains. Flag to rt of stairwell, while facing.
#8-7; med It br grain. Under load dock. No fix. MEC debris - probable illumination round, external shell split open, burster tube
UXO 09-10005 UXO 09 UXO1l 30-Mar-10 16:09:02 Propellant Grains 1 0.1 deteriorated with holes and observed empty. Open cavity filled with dirt debris.
UXO 09-10075 UXO 09 UXO1 31-Mar-10 10:25:44 Propellant Grains 3 0.1 #7-18, all sm bl, same fix 7-10. Btwn stump & cement.
UXO 09-10047 UXO 09 UXO1 30-Mar-10 11:30:01 Propellant Grains 1 0.1 Under N platform; #13-2; Brown
UXO 09-10062 UXO 09 UXO1 31-Mar-10 11:28:39 Propellant Grains 100 2 #5-1, Bldg ; N corner, rear of bldg under W ramp, near bldg foundation. Cluster of 9 flags. ~100 bl, br, sm grains.
UXO 09-10017 UXO 09 UXO1 30-Mar-10 15:00:44 Propellant Grains 1 0.1 #9-2; sm black; under middle ramp; 3' from bldg wall.
UXO 09-10078 UXO 09 UXO1 31-Mar-10 10:22:05 Propellant Grains 7 0.2 #7-15; br-or, 5 sm, 2lg. Same fix 7-10.
UXO 09-10077 UXO 09 UXO1 31-Mar-10 10:23:33 Propellant Grains 5 0.2 #7-16; Same fix 7-10. All mmed, br-or.
UXO 09-10086 UXO 09 UXO1 31-Mar-10 9:52:04 Other (see comments) 1 0.3 #7-7;container lid. See 7-5 fix.
UXO 09-10076 UXO 09 UXO1 31-Mar-10 10:24:42 Propellant Grains 3 0.1 #7-17; all sm, bl; same fix 7-10.
UXO 09-10074 UXO 09 UXO1 31-Mar-10 10:29:23 Propellant Grains 3 0.1 #7-19; sm, br-or, along stairwell. Btwn RR track& stairs.
UXO 09-10055 UXO 09 UXO1 31-Mar-10 14:23:20 Propellant Grains 2 0.1 #3-5; dark gray, sm. Adj to staircase.
UXO 09-10071 UXo 09 UXO1 31-Mar-10 10:44:58 Propellant Grains 7 0.3 #6-1; all sm, bl. Under platform.
UXO 09-10011 UXO 09 UXO1 30-Mar-10 15:41:32 Propellant Grains 2 0.1 #8-1; 2 ea single hole, black color, no fix, NW rear bldg corner; 1' from cinder bllock ramp support, btwn ramp and wood pallet.
UXO 09-10080 UXO 09 UXO1 31-Mar-10 10:18:40 Propellant Grains 6 0.2 #7-13; same fix 7-10; All sm, black.
UXO 09-10034 UXO 09 UXO1 30-Mar-10 13:59:55 Propellant Grains 3 0.3 #11-2; 1/4"dia X 1/2"L; under N load ramp.
UXO 09-10079 UXO 09 UXO1 31-Mar-10 10:20:08 Propellant Grains 18 0.3 #7-14; same fix 7-10; All br-or; 17 sm, 1 med.
UXO 09-10007 UXO 09 UXO1 30-Mar-10 16:04:15 Other (see comments) 1 0.3 #8-5; container top only; near #8-4 behind brick support.
UXO 09-10015 UXO 09 UXO1 30-Mar-10 15:10:26 Propellant Grains 1 0.1 #11-5;off-white small; under E ramp 2' from bldg corner.
UXO 09-10018 UXO 09 UXO1 30-Mar-10 14:56:28 Propellant Grains 1 0.1 #9-1; med It brown.
UXO 09-10032 UxXo 09 UXO1 30-Mar-10 14:05:51 Propellant Grains 7 0.3 #1-4; 1 bl; 6 br-or; 1/4" dX 1/2" IL
UXO 09-10061 UXO 09 UXO1 31-Mar-10 11:39:16 Propellant Grains 3 0.1 #5-2; sm, br-or. Btwn ramps. See 5-1 fix
UXO 09-10040 UXO 09 UXO1l 30-Mar-10 12:20:20 Propellant Grains 4 0.2 #12-5; all 3/8" dia X1". Brown-orange
UXO 09-10033 UXO 09 UXO1l 30-Mar-10 14:01:32 Propellant Grains 11 0.7 11-3; 1 item black; 10 br-or; under N laod dock.
UXO 09-10065 UXO 09 UXO1 31-Mar-10 11:12:19 Propellant Grains 7 0.3 #6-7; 2 1g, 5 sm br, ~1' from NW bldg corner
UXO 09-10083 UXO 09 UXO1 31-Mar-10 10:03:30 Propellant Grains 6 0.3 #7-10; 4 sm, 2 med, all br. ~ 8" under platform from fix
UXO 09-10045 UXO 09 UXO1l 30-Mar-10 11:54:41 Propellant Grains 1 0.1 #13-1; south side bldg 13; color brown or.
#12-6; 2 black; 1/4" dia X 1/2" L and
UXO 09-10039 UXO 09 UXO1 30-Mar-10 12:22:26 Propellant Grains 2 0.13/8" dia X ~1"L.
UXO 09-10044 UXO 09 UXO1 30-Mar-10 12:01:44 Other (see comments) 1 0.4 Top (only) of grey container.;#12-1
UXO 09-10016 UXO 09 UXO1 30-Mar-10 15:05:17 Propellant Grains 1 0.2 #9-3; Ig br-or. Middle ramp btwn pillars.
UXO 09-10010 UXO 09 UXO01 30-Mar-10 15:46:40 Propellant Grains 2 0.1 #8-2; med size It br; under stair well W side of bldg.
UXO 09-10029 UXO 09 UXO1 30-Mar-10 14:16:58 Propellant Grains 8 0.3 #11-7; all br-or; 1/4" d X 1/2"L. No fix.
UXO 09-10051 UXO 09 UXO1 31-Mar-10 15:14:54 Propellant Grains 5 0.2 #2-3; 5 med black grains; flag 10" back from bldg edge btwn support columns. GPS pt ~15' E of bldg side.
UXO 09-10037 UXO 09 UXO1 30-Mar-10 12:32:16 Propellant Grains 1 0.1 #12-8; brown-orange. S side.
UXO 09-10003 UXO 09 UXO1 30-Mar-10 16:16:59 Propellant Grains 1 0.1 #8-9; sm, yellow brown;3' diag from rear E corner of bldg. No fix
UXO 09-10063 UXO 09 UXO1 31-Mar-10 11:18:49 Propellant Grains 4 0.2 #6-9; 3 med, 1 sm br.
UXO 09-10023 UXO 09 UXO1 30-Mar-10 14:38:07 Propellant Grains 3 0.1 #10-1; 3ea (1 split in 2 sections;) 1 bl; rest br; no fix; 1' off E wall; 4th pillar from rear.
UXO 09-10020 UXO 09 UXO1 30-Mar-10 14:47:15 Propellant Grains 3 0.2 #11-5; 1 lg, 2 smal; inside 3rd pillar from road.|
UXO 09-10046 UXO 09 UXO1 30-Mar-10 11:39:50 Propellant Grains 1 0.2 #13-3; 2 ea (1 broken), 6'W of 13-2. Brown-orange.
UXO 09-10053 UXO 09 UXO1 31-Mar-10 14:44:10 Propellant Grains 400 10 #2-1; Under RR load pltform, 15 flagged groupings. Sizes, colors various. Bldg #207.
UXO 09-10085 UXO 09 UXO1 31-Mar-10 9:57:05 Propellant Grains 9 0.4 #7-8; all sm grains, br, bl, &grey. Along side platform.
UXO 09-10070 UXO 09 UXO1 31-Mar-10 10:50:52 Propellant Grains 2 0.1 #6-2; both sm, br-or. East side of eastern stairwell, rear of bldg 175.
UXO 09-10048 UXO 09 UXO1 30-Mar-10 11:14:10 Propellant Grains 1 0.1 Brown-orange
UXO 09-10041 UXO 09 UXO01 30-Mar-10 12:17:37 Propellant Grains 4 0.2 1 grain 3/8" dia X ~ 1" L; 3ea smaller; all brown-orange.
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TABLE 4-1
UXO 9 - Summary of Observed Single Base Propellant Grains
S| Report for UXOs 6, 9, 11, 13, 18, 19, 20, 27, 29, 30, 31, and 33
NSF-IH, Indian Head, Maryland

Item ID Grid Cell Team Date Found Time Item Group Quantity | Weight Comments
UXO 09-10031 UXO 09 UXO1 30-Mar-10 14:08:39 Propellant Grains 1 0.1 #11-5; br-or; 1/4" X 1/2"; no fix due to trees.
UXO 09-10064 UXO 09 UXO1 31-Mar-10 11:16:50 Propellant Grains 1 0.2 #6-8; Ig, white. See 6-7 fix.
UXO 09-10042 UXO 09 UXO1 30-Mar-10 12:14:34 Propellant Grains 6 0.3 #12-3; 5 grains ~1"L X 3/8" dia. Brown/orange; 1 grain smaller, green color.
UXO 09-10008 UXO 09 UXO1l 30-Mar-10 15:50:16 Propellant Grains 2 0.2 #8-4; med It br; under loading dock. No fix; middle of loading dockadj RR tracks
UXO 09-10021 UXO 09 UXO1l 30-Mar-10 14:45:28 Other (see comments) 2 0.8 #11-4; 2 tops of containers.; btwn 2nd pair of pillars from road.
UXO 09-10022 UXO 09 UXO1 30-Mar-10 14:43:34 Propellant Grains 2 0.2 #10-2; Ig grain; It br; under E side of bldg; no fix.
UXO 09-10027 UXO 09 UXO1 30-Mar-10 14:22:37 Propellant Grains 11 0.3 #11-9; under wood ramp; br-or. No fix
UXO 09-10001 UXO 09 UXO1l 30-Mar-10 16:22:05 Propellant Grains 2 0.2 #8-11; med & sm It br. N side of middle ramp rear of bldg
UXO 09-10067 UXO 09 UXO1 31-Mar-10 11:05:46 Propellant Grains 5 0.1 #6-5; sm, br, ~5' from middle stairwell. No fix.
UXO 09-10066 UXO 09 UXO1 31-Mar-10 11:08:14 Propellant Grains 2 0.1 #6-6; 1 bl, 1br sm. Below 1st step of W stairwell, bldg 175. No fix.
#2-2; NW end of bldg 207 loading platform. Various colors &sizes in groupings under platform marked by 15 flags. Opposite (SE)
end under platform marked by 10 flags.
UXO 09-10052 UXO 09 UXO1 31-Mar-10 15:00:07 Propellant Grains 200 5
UXO 09-10035 UXO 09 |UXO1 30-Mar-10 13:55:43 Propellant Grains 1 0.29|#11-1; brown-orange; 3/4"d X 2";under N load ramp.
UXO 09-10084 UXO 09 UXO1 31-Mar-10 10:00:58 Propellant Grains 2 0.1 #7-9; 1 bl, 1 br grain. See 7-8 fix. Under platform ~ 1.
UXO 09-10090 UXO 09 UXO1 31-Mar-10 9:38:57 Propellant Grains 2 0.2 #7-3; brown med & black sm grain. See 7-1 fix; under side loading platform
UXO 09-10068 UXO 09 UXO1 31-Mar-10 11:02:39 Propellant Grains 7 0.2 #6-4; 2 Ig & white; 5 br, sm. At W corner middle stairs bldg 175.
UXO 09-10091 UXO 09 UXO1 31-Mar-10 9:35:42 Propellant Grains 3 0.3 #7-2 ; grey, med grains. NW stairs. No fix, see 7-1.
UXO 09-10014 UXO 09 UXO1 30-Mar-10 15:16:23 Propellant Grains 1 0.1 #9-6; off-white; no fix.
UXO 09-10002 UXO 09 UXO1 30-Mar-10 16:19:36 Propellant Grains 2 0.2 #8-10; med and sm reddish & It brown. 4' S of ramp end.
UXO 09-10060 UXO 09 UXO1 31-Mar-10 11:41:22 Propellant Grains 50 1 #5-3; ~ 50 sm grains, most br-or, few bl. 7 flag grouping under E ramp. See 5-1 fix.
UXO 09-10054 UXO 09 UXO1 31-Mar-10 14:26:37 Propellant Grains 3 0.1 #3-6; 2 bl, 1 gray sm grains. Front of stair case. No fix. See 3-5.
UXO 09-10036 UXO 09 UXO1 30-Mar-10 12:34:37 Propellant Grains 1 0.1 #12-9; 1 item; brown-orange; 1/4" dia X 1/2"L
UXO 09-10030 UXO 09 UXO1l 30-Mar-10 14:14:13 Propellant Grains 4 0.2 #11-6; 1 dark brown; 3 br-or; 1 partially disintegrated; various sizes.; no fix
UXO 09-10050 UXO 09 UXO1l 31-Mar-10 15:23:08 Propellant Grains 1 0.1 #2-4; black small grain east side of east ramp next to brick ramp support, rear of bldg.. No fix due to bldg blocking sat signal.
UXO 09-10092 UXO 09 UXO1 31-Mar-10 9:32:35 Propellant Grains 1 0.1 #7-1; black, med grain under NW staairwell.
UXO 09-10024 UXO 09 UXO1 30-Mar-10 14:29:33 Propellant Grains 8 0.3 #11-12; br-or; 1/4" d X 1/2" L; no fix; located 2' from bldg corner.
UXO 09-10073 UXO 09 UXO1 31-Mar-10 10:34:48 Propellant Grains 2 0.1 #7-20; sm, br-or.
21 ea,#9-8 thru 15; flag cluster no fix; E front corner btwn steps and corner of bldg; all out from under; loading dock; various
UXO 09-10012 UXO 09 UXO1 30-Mar-10 15:22:00 Propellant Grains 15 0.5 size/color.
UXO 09-10072 UXO 09 UXO1 31-Mar-10 10:37:29 Propellant Grains 1 0.3 #7-21; sm, bl grain witg container lid. See 7-20 fix. Direct under bldg number sign (176).
UXO 09-10069 UXO 09 UXO1l 31-Mar-10 10:57:59 Propellant Grains 9 0.3 #6-3; sm/v sm bl, br & off- white. 3' from E corner of middle stairwell, rear of bldg 175.
UXO 09-10087 UXO 09 UXO1 31-Mar-10 9:50:02 Propellant Grains 3 0.3 #7-6; 2sm, 1 med; all br-or. See 7-5 fix, ~5' from platform edge. See 7-5 fix.
UXO 09-10026 UXO 09 UXO1 30-Mar-10 14:24:51 Propellant Grains 6 0.2 #11-10; br-or; no fix; side of ramp.
UXO 09-10057 UXO 09 UXO1 31-Mar-10 14:11:06 Propellant Grains 2 0.1 3-3; 2 sm, off-white.
UXO 09-10025 UXO 09 UXO1 30-Mar-10 14:28:05 Propellant Grains 4 0.1 #11-11; br-or. No fix.
UXO 09-10006 UXO 09 UXO1 30-Mar-10 16:06:30 Propellant Grains 8 0.3 #8-6; 4 ea lg Ir br; 4 ea medium size.
UXO 09-10004 UXO 09 UXO1 30-Mar-10 16:12:09 Propellant Grains 6 0.3 #8-8 ; 4 ea med It br; 2 ea sm. No fix; under E end loading dock next to container top.
UXO 09-10058 UXO 09 UXO1 31-Mar-10 14:06:16 Propellant Grains 3 0.1 #3-2; red and brown sm grain.No fix. Near 3-1 fix.
UXO 09-10028 UXO 09 UXO01 30-Mar-10 14:18:49 Propellant Grains 7 0.3 #11-;8; br-or to gray; 1/4"dX 1/2" L. No fix.
UXO 09-10088 UXO 09 UXO1 31-Mar-10 9:45:55 Propellant Grains 1 0.1 #7-5; sm,br-or grain. Under load platform, ~10' from RR edge.
UXO 09-10043 UXO 09 UXO1 30-Mar-10 12:11:22 Propellant Grains 2 0.2 #12-2; 2 ea (1 1g - ~3/4 dia X 2" L. UnderN load platform.
UXO 09-10081 UXO 09 UXO1 31-Mar-10 10:12:55 Propellant Grains 47 0.6 #7-12; all or-bt, all sml behind supports under NW stairwell. Same fix as 7-1.
UXO 09-10019 UXO 09 UXO1 30-Mar-10 14:48:57 Propellant Grains 1 0.1 #10-6; 1 black med grain.
UXO 09-10013 UXO 09 UXO1 30-Mar-10 15:17:30 Propellant Grains 1 0.1 #9-7; br-or; sm; no fix
UXO 09-10049 UXO 09 UXO1l 29-Mar-10 15:16:11 Propellant Grains 1 0.1 Yellow flag #1A; 36ft east of bldg #210 load platform; 40" N. Of track
UXO 09-10089 UXO 09 UXO1l 31-Mar-10 9:43:27 Propellant Grains 11 0.4 #7-4; all br-or, sm. See7-1 fix. Under front loading platform.
UXO 09-10056 UXO 09 UXO1 31-Mar-10 14:14:07 Propellant Grains 3 0.1 #3-4; br, red, white small grains; adj. to stair case.
UXO 09-10082 UXO 09 UXO1 31-Mar-10 10:07:35 Propellant Grains 23 0.3 #7-11; various sizes/colors; (sm & very sm)See 7-10 fix.
UXO 09-10009 UXO 09 UXO1 30-Mar-10 15:48:16 Other (see comments) 2 1 #8-3; 2 ea container tops. Near #8-2.
UXO 09-10038 UXO 09 UXO1 30-Mar-10 12:25:54 Propellant Grains 5 0.2 4 1/4"dia X 1/2" and 1 3/8" dia X ~1" L, 1 of the 4 is black.#12-7; all under N platform.
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Note: Figure 4-1
1. According to Information from the Navy, the buildings UXO 9 - Dry Houses and Railroad Tracks Locations
were developed as powder dry houses. Site Inspection Report for UXOs 6, 9, 11, 13, 18, 19, 20, 27, 29, 30, 31, and 33
2. A"Powder dry house" was a building in which the powder 0 300 NSF-IH, Indian Head, Maryland
(or grains) that were produced at different sites were dried.  — [N
The grains (or freeze powder) were transported by rail to the : _
dry houses where they were left to dry for 5-6 weeks. 1inch =300 feet

Imagery Source: USGS GHZMHIL

Legend
1 Approximate Site Boundary
Visual Inspection Area for Propellant Grains
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Legend Notes. Figure 4-2
° Locations of Observed Propellant Grains 1. Sinéle base propellant grains survey was conducted by CH2M HILL in April 2010. UXO 9 - Distribution of Single Base Propellant Grains
Site Inspection Report for UXOs 6, 9, 11, 13, 18, 19, 20, 27, 29, 30, 31, and 33

Area Investigated for Propellant Grains 2. Investigative areas and propellant grains locations were surveyed with a GPS unit N

[] Approximate Site Boundary

NSF-IH, Indian Head, Maryland

0 75 150

— L
1 inch = 150 feet
H2MHIL

Imagery Source: USGS







MEC Location/ Release

NOTE

This figure is shown as Figure 5.5-4 in the Preliminary Assessment (Malcolm Pirnie 2005)
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UXO 9 - CSM for MEC Exposure Pathway
Site Inspection Report for UXOs 6, 9, 11,
13,18, 19, 20, 27, 29, 30, 31, and 33
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This figure is shown as Figure 5.5-5 in the Preliminary Assessment (Malcolm Pirnie 2005)
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UXO 9 - CSM for MC Exposure Pathway
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Photo 4-1: UXO 9 - General view of the site. View is to the northwest along the railroad
tracks. Building 204 is on the left. Photo was taken on 11/25/08.






SECTION 5

UXO 11 - The Valley

5.1 Site Background

UXO 11 is a 21-acre site adjacent to the Potomac River on the northwest portion of the Main
Installation (Figure 1-1). UXO 11 was previously listed as Installation Restoration Site 29 in
the IAS. As reported in the PA, the site was a tidal marshland prior to the 1890s. In the
1890s, it was identified by the Bureau of Ordnance as ideal for testing guns and armor
because the hills on both sides would absorb shots and potential explosions of new types of
gun barrels.

The site was used for developing and testing numerous ordnance items between 1891 and
1921. It also was used for jet propulsion research from 1940 through 1944. Various calibers
of guns (1-inch through 16-inch) were proved at UXO 11, with various projectiles, including
armor-piercing shells. Tested projectiles contained a variety of explosive fillers, including
black powder, smokeless powder, brown prismatic powder, emmensite, joveite, wet gun
cotton, randite, and other high explosives, such as thorite. Testing of cartridge cases, fuzes,
primers, firing devices, gum implements, and powders also was conducted. In addition,
UXO 11 was used to test steel armor plates for shipboard use; sections of armor plates (8 feet
by 10 feet and weighing up to 25 tons) were offloaded at the dock and moved by crane to
the appropriate testing location. The projectiles tested ranged from 4 to 10 inches in
diameter. UXO 11 also was used to test experimental guns, which led to modifications and
improvements of the weapons. In addition, powder testing was performed to assess
explosive force, deterioration in storage, and other characteristics.

The PA reported the presence of two firing points at UXO 11 (Figure 5-1). The North Battery
firing point was used for firing long-range guns across UXO 11 south toward primary
impact areas at Stump Neck Annex and the Potomac River; because of increasing gun
distance and experimental firing, impacts also occurred as far away as Quantico, Virginia.
The South Battery firing point was used for firing short-range guns into the North Butt
along the northeast hillside. The width of UXO 11 was approximately 400 feet, which
enabled precision and accuracy testing of short-range guns. The primary impact areas of the
short-range gun were sand butts with armor plates positioned against hillsides of UXO 11.
The PA estimated the penetration depths for munitions tested and/or developed to range
from 4 to 12 feet; these depths are likely overly conservative given that test firing occurred
into prepared butts. The depth to which munitions can penetrate the ground surface
depends on many factors, such as the type of soil, the angle of impact, the size of the
munitions, the velocity of the impact, and site-specific environmental conditions.

The PA noted two examples of specific explosions that had occurred in UXO 11; the
information was taken from the 1987 annual report. The first example was that a 10-inch
armor-piercing projectile exploded on impact with a steel armor plate; fragmentation from
the plate and projectile were spread over %2 mile. The second example was that a gun with
loaded Gathmaun projectile exploded on the battery as a result of excessive pressure
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buildup in the gun. The projectile contained 307 pounds of gun cotton, and debris was
spread more than 1 mile away. According to the PA, munitions and related debris (such as
base plates, inert mortar, and fins) may be located within this documented fragmentation
zone of 1-mile radius.

Since 1944, part of UXO 11 has been redeveloped as the Dashielle Marina and is used for
recreational boat access to the Potomac River. There is also a Navy conference center at the
site. The remainder of the site has been used for a variety of installation activities. As part of
the PA, a site visit was conducted and it is reported that the data collection team was able to
visually observe approximately 90 percent of the range. No munitions, MC, or evidence of
munitions used were observed during that visual survey.

On April 22, 2009, Mr. James Dolph, the Navy historian, informed the IHIRT that shots were
also fired to the south-southeast at UXO 11 (investigative Area D for the SI). A discussion
ensued during this visit on the bomb proof areas at UXO 11; one area specifically was
formerly assumed to be a chemical warfare area used for testing lachrymatory agents.
According to Mr. Dolph, there were three bomb proofs at this site, but he could not
definitely say which bomb proof was used for testing lachrymatory agents. One bomb
proof, Building 44, was visited at the time (Appendix G provides photographs). Another
bomb proof is in the hillside next to Building 62; entry was not possible because the door
was locked. It was assumed that the third bomb proof area was on the other side of the
hillside behind Building 62, but this was not confirmed.

5.2 Rationale and Objective

Because of the historic use of the site, the objective of the SI was to determine the presence
or absence of MEC and MC at UXO 11. The objective for MEC was accomplished through
DGM of Areas A, B, C, and D (covering approximately 7.5 acres). The objective for MC was
accomplished through the collection of surface soil, subsurface soil, and in situ grab
groundwater in Areas A through D to determine if perchlorate, explosives (including
nitroguanidine, nitrocellulose, and NG) and metals were present at concentrations that
exceed the adjusted residential soil RSL for soil and adjusted tap water RSL for
groundwater.

5.3 Aerial Photographic Analysis

One historic aerial photograph from 1937 was reviewed (Appendix A). The photograph
showed that excavations and probable pits were present in an area of disturbed ground in
the north central portion of the valley. Two areas of disturbed ground were visible in the
southern portion of the site.

5.4 Field Activities

Although UXO 11 covers about 21 acres, approximately 7.5 acres were investigated as part
of the SI. Based on a review of the PA and the site visit conducted on April 22, 2009, four
areas (Areas A through D) were identified for MC and MEC investigations. Figure 5-2
shows the boundaries of the four investigation areas.
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SECTION 5—UXO 11 - THE VALLEY

Area A (west hillside) (approximately 1.75 acres) covered the barrel area and hillside where
shots would have fired from the North Battery firing point. Area B (approximately 4 acres)
covered the North Butt hillside where shots would have been fired from the South Battery
firing point. Area C (approximately 1.4 acres) covered the hill slope where shots would have
been fired from the south. Area D (approximately 0.4 acre) was selected based on field
observation during the April 2009 site visit. Photo 5-1 shows a general view of the site.
Appendix G provides photographs of site conditions taken as part of the SI.

Field activities at this site consisted of the following, in chronological order:
Site boundary survey for DGM by Thoth from March 8 to 9, 2010.

Land clearing - Performed by OER and initiated on March 9, 2010. The site was cleared of
brush and small trees, and non-MEC metal items were removed. Expended munitions
(projectiles) were visually identified on the surface with large case fragments (Appendix G
provides photographs of these items).

Survey of buried seeds and grid stakes for DGM - CH2M HILL buried the seeds; Thoth
surveyed the buried seeds and grid stakes. Work was performed on March 18 and 19, 2010,
and March 29, 2010

DGM - Performed by ARM. Work was initiated on March 30, 2010. All work was completed
by April 22, 2010.

Stakeout of MC sampling locations - Performed by the Navy, MDE, and CH2M HILL on
April 12, 2010.

Utility clearing - Performed by Accumark on April 13, 2010.

DPT and MC sampling - Drilling services were provided by Vironex and sampling was
conducted by CH2M HILL from April 20 to April 28, 2010.

All field activities were conducted under the supervision of CH2M HILL’s UXO technician
and/or engineer. Anomaly avoidance was implemented throughout field activities by the
UXO technician.

541 DGM Survey

A DGM survey of Areas A, B, C, and D began on March 30, 2010 and was completed on
April 21, 2010. The coverage map for UXO 11 is provided in Figure 5-3. Some areas were not
cleared of vegetation or surveyed because of steep slopes. These areas are shown as white
space on Figure 5-2; they include C3A4A9, C3A4B9, C3A4C9, C3A4D9, C3A4E9, C3A4B10,
C3A4C10, C3A4D10, and C3A4D11. Photographs were taken of areas that could not be
surveyed and are included in the Geophysical Report.

An extensive QC program was applied to the DGM operations at UXO-11. The geophysical
system was field-tested, as specified in the MEC Work Plan. The CH2M HILL QC
geophysicist confirmed that all DQOs outlined in the MEC Work Plan were met during the
DGM survey. All tests outlined in the MEC Work Plan were performed on the DGM
instruments at the appropriate intervals (e.g., daily, at start of project), and the results were
checked by ARM’s QC geophysicist prior to delivery to CH2M HILL and subsequently
checked by CH2M HILL QC geophysicists.
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Eighteen blind QC items were seeded within the investigation area. The QC items were
used to validate the DGM subcontractor’s ability to meet the project DQOs. The seed
locations were checked by a UXO technician using a hand-held analog geophysical
instrument to confirm that no existing geophysical anomalies were present at the seed
location, and CH2M HILL personnel performed seeding using hand tools. Once placed, the
locations of all seeded items were surveyed using an RTK-GPS. All QC items were detected
during the DGM either as point-source anomalies or inside saturated polygon anomalies.

5.4.2 MC Survey

Figure 5-1 shows the sample locations (ISUXO11-DP01 through ISUXO11-DP30) in Areas A
through D. Locations ISUXO11-DP26 through ISUXO11-DP30 are around Building 44, one
of the bomb proof areas identified at this site. The sample locations proposed in the UFP-
SAP were adjusted based on site conditions. All locations were surveyed with a GPS unit.

Field activities were conducted from April 20 to April 28, 2010. A total of 30 surface soil
samples, 45 subsurface soil samples (25 samples from the first depth interval and 20 samples
from the second depth interval), and 2 in situ groundwater samples were collected. The
depth intervals for all media are shown on Table 2-1. The samples were placed in the
appropriate sample jars, stored in coolers at 4°C, and shipped to Empirical Labs, LLC. The
samples were analyzed for perchlorate, explosives (including nitroguanidine, nitrocellulose,
and NG), and metals, including mercury and cyanide (total for soil and groundwater, and
dissolved for groundwater) (Table 2-1).

Utility clearance was conducted before the start of fieldwork. At each location, continuous
soil Macro-Cores® were collected with a DPT rig from the ground surface until groundwater
was encountered (or until several feet of dry clay was penetrated and the boring terminated)
for subsurface lithologic description. The soil boring logs are provided in Appendix D.
Although MEC were not anticipated, anomaly avoidance was performed by CH2M HILL’s
UXO technician before and during soil boring advancement at 1-foot intervals until either
the water table was reached or 10 feet bgs, whichever was encountered first.

5.4.3 Deviation from the UFP-SAP
The following deviations from the UFP-SAP occurred:
Section 5.4.1 provides a discussion of areas that could not be geophysically mapped

Several of the proposed environmental sampling locations were adjusted in the field
because of site conditions, such as steep slopes, utilities, and the presence of a metal plate
and concrete pad in Area D.

Fifty subsurface soil samples were proposed for collection from 25 locations - ISUXO11-
DPO01 through ISUXO11-DP25, but a total of only 45 samples were collected. A breakdown
of the deviation by depth interval is provided below:

e Twenty-five samples were proposed from the first depth interval, which was from 0.5
foot to 2 feet bgs. All locations were sampled.

e Twenty-five samples were proposed from the second depth interval, which was
proposed to be collected 1.5 feet above the water table. Only 21 samples were collected
(Table 2-1). Four samples were not collected from locations ISUXO11-DP08, ISUXO11-
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DP20, ISUXO11-DP23, and ISUXO11-DP24 because of a shallow water table of 5 feet bgs
or less.

Five in situ groundwater samples were proposed for collection from five locations, but a
total of two samples were collected from two locations, ISUXO11-DP03 and ISUXO11-DP18.
A groundwater sample was not collected from the proposed location at ISUXO11-DP11
because of refusal of the sampling equipment at approximately 8 feet bgs. Several attempts
were made to offset and penetrate the subsurface below 8 feet bgs, but they did not meet
with success. The obstruction appeared to be made of wood, based on the wood fragments
that were recovered in the DPT drive shoe. Groundwater samples were not collected from
locations ISUXO11-DP14 and ISUXO11-DP22 as planned because of the presence of a dry
clay layer that was not penetrated at either boring location. At location ISUXO11-DP14, the
boring was terminated at 20 feet bgs, approximately 10 to 15 feet into the clay layer. At
location ISUXO11-DP22, the boring was terminated at 25 feet bgs, approximately 20 feet into
the clay layer. At both locations, the water table was not encountered before termination of
the boring.

5.5 Geology and Hydrogeology

Based on the results of the soil boring program, the site is underlain mostly by clay
intermixed with clayey sand and silty sand down to approximately 29 feet bgs. Because the
site is close to the Potomac River, it is assumed that groundwater flow follows the land
topography and groundwater flow direction is towards the creek.

5.6 Results
5.6.1 Digital Geophysical Mapping

The DGM identified linear subsurface anomaly features that appear to be underground
utilities (Figure 5-4). These linear features are most apparent in Area A, but can also be seen
in the southern and western portions of Area B, and the northern portion of Area C. These
features were not selected as anomalies, but they have the potential of masking lower
amplitude anomaly responses in their immediate vicinity. Other cultural features within the
DGM areas, such as walls, buildings, signs and power-line interference, may have an impact
on the data in the immediate vicinity of these features. Many of these cultural features can
be seen in the aerial photographs as well as having been marked in the grid data sheets by
the field crew.

In addition to high amplitude linear features, much of the UXO 11 site contains a high
density of DGM responses where individual anomalies are indistinguishable because of
their proximity to neighboring anomalies. In these areas, polygon anomalies were created
around the extent of the high EM response and are identified as “class 3” anomalies. Class 3
anomalies generally require additional analog “mag and dig” investigation remove the
clusters of anomalies such that individual discrete anomalies can be mapped. Where
possible, prominent individual peaks were identified within the polygon anomalies and
identified as “class 2” anomalies. This allows the potential for a more-directed future
investigation within the “class 3”polygons. Standard individual anomalies are identified as
“class 1” anomalies and are easily distinguishable as point-source targets.
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A total of 4,748 individual (“class 1”7 and “class 2”) geophysical anomalies were identified in
UXO-11, with an additional 134 polygon anomalies. Table 5-1 presents the breakdown by
class of anomalies in each area. Attachment F in Appendix B provides figures that show the
locations of the anomalies. Although the DGM identified the locations of subsurface
anomalies indicative of metallic material, the survey did not differentiate whether these
anomalies are MEC or non-munitions related debris.

TABLE 5-1
UXO 11 - Anomaly Classes by Area
Anomaly Area A Areas B/D Area C Total
Class
1 275 2212 369 2856
2 737 649 506 1892
3 65 45 24 134

5.6.2 Munitions Constituents
Analytical Results

Tables 5-2 through 5-4 present the raw data, including detected constituents as shaded cells;
exceedances of the RSLs in bold underlined font; the frequency of detection; and frequency
of exceedance for surface soil, subsurface soil, and in situ groundwater, respectively.
Samples were collected from 30 locations - ISUXO11-DP01 through ISUXO11-DP30

(Figure 5-1).

The data were evaluated according to the process described in Section 2.4. Soil data were
screened against the adjusted residential soil RSL and groundwater was screened against
the adjusted tap water RSL. Chemical concentrations in soil and groundwater that exceeded
the RSLs were further evaluated by comparing the maximum detected concentrations to site
background concentrations, where applicable. The nature and extent of constituents for soil
and groundwater were evaluated based on exceedance of the RSLs and background
concentrations.

Surface Soll

Table 5-2 presents the explosives and metals results for surface soil. Surface soil sample
locations (ISUXO11-DP01 through ISUXO11-DP30) are shown on Figure 5-1. The spatial
distribution of the compounds that exceeded the RSLs and background concentrations are
shown on Figure 5-5.

Explosives

Several explosives were detected at each location. The concentrations of detected
compounds at locations ISUXO11-DP26 through ISUXO11-DP30 around the bomb proof are
consistent with the concentrations detected at other locations onsite. None of the detected
explosive compounds exceeded their RSLs.

Metals

Several metals were detected at all locations. Four to eight of twelve detected metals
(aluminum, antimony, arsenic, chromium, cobalt, copper, iron, lead, manganese, mercury,
nickel, and vanadium) exceeded the RSLs at one or more locations. Arsenic does not have a
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background value for comparison. Except for aluminum and vanadium, the other metals
exceeded their respective background concentrations.

Subsurface Soil

Table 5-3 presents the explosives and metals results for subsurface soil. Subsurface soil
sample locations (ISUXO11-DP01 through ISUXO11-DP25) are shown on Figure 5-1. The
spatial distribution of the compounds that exceeded the RSLs and background
concentrations are shown on Figure 5-5.

Explosives

One or more explosive compounds were detected at each location. However, two explosives
exceeded the RSLs at two locations (ISUXO11-DP01 and ISUXO11-DP18). Location
ISUXO11-DP01 had an exceedance of NG at a concentration of 755K pg/kg in the second
depth interval (6 to 7 feet bgs); NG was not detected in either the surface soil sample or the
first subsurface depth interval. Location ISUXO11-DP18 had exceedances of 3-nitrotoluene
(1,370K pg/kg) and NG (1,380 pg/kg) in the second depth interval (4 to 6 feet bgs); neither
compound was detected in either the surface soil sample or the first subsurface soil sample
depth interval. The constituents 3-nitrotoluene and NG do not have background values for
comparison. Although these constituents were not analyzed in background samples, they
are not likely to be present in background. There were no RSL exceedances at the other 23
locations.

Metals

Several metals were detected at all locations. Two or more of eight metals (arsenic,
chromium, cobalt, iron, lead, manganese, nickel, and vanadium) exceeded the RSLs at each
location. In general, these compounds are similar to the ones that exceeded the RSLs in
surface soil. The prevalent metals were arsenic, chromium, cobalt, and iron, with greater
than 36 exceedances out of 46 samples. The frequency of exceedances for lead, manganese,
nickel, and vanadium are 3, 7, 5, and 23 out of 46 samples. The three RSL exceedances for
lead were at locations ISUXO11-DP07 (1,220 milligrams per kilogram [mg/kg] at first
interval), ISUXO11-DP11 (635 mg/kg at second interval), and ISUXO11-DP25 (420 mg/kg at
first interval). They all exceeded the background concentration of 40.5 mg/kg. The five RSL
exceedances for nickel were at four locations - ISUXO11-DP01 (191 mg/kg at first interval
and 317 mg/kg at second interval), ISUXO11-DP04 (434 mg/kg at first interval), ISUXO11-
DP11 (251 mg/kg at second interval), and ISUXO11-DP12 (204 mg/ kg at first interval). They
all exceeded the background concentration of 18.2 mg/kg.

In Situ Groundwater

Table 5-4 presents the explosives and metals (total and dissolved) results for in situ
groundwater samples collected from two locations, ISUXO11-DP03 and ISUXO11-DP18
(Figure 5-1). Figure 5-5 shows the concentrations of those compounds that exceeded the
RSLs and 95 percent UTLs.

Explosives

As shown on Table 5-3, one or more explosives compounds were detected at each location.
One compound (3-nitrotoluene) exceeded the RSL at ISUXO11-DP03 and seven compounds
(1,3-dinitrobenzene, 2,4-dinitrotoluene, 3-nitroluene, nitrobenzene, NG, nitroguanidine, and
RDX) exceeded the RSLs at ISUXO11-DP18. Except for RDX, none of the RSL-exceeded
constituents could be compared to the 95 percent UTL background concentration because
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there are no background levels for these compounds. RDX was detected only at ISUXO11-
DP18 (2.28ug/L); it exceeded both the RSL (0.61 ng/L) and the background concentration

(1.2 ug/L).

Total Metals

Several metals were detected at both locations. Seven or more of 11 metals (aluminum,
antimony, arsenic, chromium, cobalt, copper, iron, lead, manganese, nickel, and vanadium)
exceeded the RSLs at each location. Overall, location ISUXO11-DP18 had more detects and
exceedances than location ISUXO11-DP03.

Aluminum, chromium, cobalt, copper, iron, manganese, and vanadium have 95 percent
UTL background concentrations, but antimony, arsenic, lead, and nickel do not have
background concentrations. For those compounds that have background concentrations,
except for aluminum and manganese, the maximum concentrations of the other RSL-
exceeded compounds exceeded the background concentrations.

Dissolved Metals

Several metals were detected at both locations. Four metals (arsenic, cobalt, iron, and
manganese) exceeded the RSLs at each location. Cobalt, iron, and manganese have

95 percent UTL background concentrations, but arsenic does not have a background
concentration. For those compounds that have background concentrations, the maximum
concentrations of cobalt and manganese did not exceed the background concentrations, but
iron exceeded the background concentration at ISUXO11-DP03.

5.6.3 Summary of Investigation Findings

Soil and groundwater samples were collected and analyzed for the purpose of making a site
management decision. The following bullets summarize the results of constituents that
exceeded the RSLs and/or background concentrations:

e Surface soil

— Several explosives were detected at each location. None of the detected explosive
compounds exceeded their RSLs.

— Several metals were detected at all locations. Four to 8 of 12 detected metals
(aluminum, antimony, arsenic, chromium, cobalt, copper, iron, lead, manganese,
mercury, nickel, and vanadium) exceeded the RSLs at one or more locations.
Antimony, chromium, cobalt, copper, iron, lead, manganese, mercury, nickel,
exceeded their respective background concentrations.

e Subsurface soil

— One or more explosive compounds were detected at each location. Two explosives
(38-nitrotoluene and NG) exceeded the RSLs; NG at ISUXO11-DP01, and 3-
nitrolenene and NG at ISUXO11-DP18. 3-nitrotoluene and NG do not have
background values for comparison. There were no RSL exceedances at the other 23
locations.

— Several metals were detected at all locations. Two or more of eight metals (arsenic,
chromium, cobalt, iron, lead, manganese, nickel, and vanadium) exceeded the RSLs
at each location.
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e [n situ Groundwater

— One or more explosives were detected at each location. One compound (3-
nitrotoluene) exceeded the RSL at ISUXO11-DP03, and seven compounds (1,3-
dinitrobenzene, 2,4-dinitrotoluene, 3-nitroluene, nitrobenzene, NG, nitroguanidine,
and RDX) exceeded the RSLs at ISUXO11-DP18. RDX was detected only at ISUXO11-
DP18 (2.28ug/L); it exceeded both the RSL (0.61 png/L) and the background
concentration (1.2 pg/L).

— Total and dissolved metals detected and RSL exceeded compounds are similar.
These compounds are also similar to those detected in surface soil and subsurface
soil. The spatial distribution of compounds that exceeded the RSL and background
concentrations is shown on Figure 5-3.

5.7 Conceptual Site Model

The CSM for UXO 11 was presented in Section 5.7.11 of the PA, and is summarized here. For
UXO 11, historical evidence indicates that MEC and MC may be present; therefore, complete
or potentially complete exposure pathways exist for MEC and MC. CSMs for MEC and MC
are shown as Figures 5-6 and 5-7, respectively. Figure 5-8 presents a graphical illustration of
the CSM.

Figure 5-6 illustrates several potentially complete exposure pathways for receptors. A
potential for MEC to be present at the range and accessed by range receptors through
surface and subsurface soils is possible. Human receptors (including Navy personnel
(military and civil servants), trespassers, visitors, maintenance workers, contractors, and
recreational users) may contact MEC at the surface during recreational activities at the range
such as walking, hiking, and hunting. Contractors and Navy personnel have the potential to
be exposed to MEC in the subsurface during intrusive activities. Ecological receptors (biota)
at the range may disturb surface soils during foraging, nesting or other natural activities in
which they may come in contact with MEC.

Currently, the site houses a monument, a boat launch ramp, a reporting shack, Dashiell
Marina, Buildings 48, 54, 62, 100, 253, and 254 and a gravel road (Torrense Road). The area
surrounding the boat launch and marina is gravel covered. The site is currently used as a
boat launching area for access to the Potomac River, a marina, and for Navy conference
meetings and storage. Current activities include frequent vegetation clearing, grass cutting,
driving, and human activity related to recreational uses of the Potomac River. Based on
current site use, potential current human receptors include Navy personnel (military and
civil servants), trespassers, visitors, maintenance workers, contractors, and recreational
users. Future site use is not expected to change significantly from current site use; therefore,
potential future receptors include current receptors and construction/utility workers who
may perform any future construction projects at the site. Additionally, although unlikely,
future residents are considered a worst-case future scenario when considering unrestricted
future site use. Therefore, in surface soils, potentially complete exposure pathways exist for
MC for human and ecological receptors via ingestion, direct contact or inhalation. Plants
may accumulate MC as well. Because hunting is permitted on a limited basis within the site,
MC entering the food chain may provide migration pathways for human and ecological
receptors. Precipitation infiltration may provide for MC mobility through the subsurface to
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the shallow or surficial groundwater aquifer, which is assumed to be connected to nearby
surface water bodies. Nearby surface water bodies are used for recreational purposes.
Potentially complete exposure pathways exist for MC in subsurface soils (direct contact,
ingestion and inhalation during intrusive work activities), as well as in surface water and
sediments (direct contact and ingestion).

Although confining layers are expected to prevent the migration of MC to the lower aquifers
used for water supply, potentially complete pathways exist for MC in shallow groundwater
for human receptors and at the point of discharge to the river for ecological receptors.
Potential receptors for the groundwater include construction/utility workers during
excavation activities and, in the unlikely event the groundwater is used as a potable water
supply, future residents and/ or site workers.

5.8 Conclusions and Recommendations

The PA recommended an SI for MEC and MC. In support of the S, the site was investigated
to determine the presence or absence of MEC and of MC in surface soil, subsurface soil, and
groundwater. The results from this investigation are adequate to meet the objectives of the
SI.

Based on visual evidence of munition debris, further MEC investigation is warranted. Based
on the soil and groundwater results, although explosives are detected in all media, RSL
exceedances are sporadic throughout the site. Detections of metals are prevalent in all
media; however, most of them are less than their RSLs and background concentrations, if
the RSLs are exceeded. Based on historical use of the site and the presence of explosives and
metals, further investigation is recommended for soil. The groundwater data indicates that
explosives and metals are present; therefore further investigation is recommended.

UXO 11 is recommended to move to an RI for MEC and MC in soil and groundwater.



UXO 11 - Raw, Detected, and Exceeded Constituents in Surface Soil

TABLE 5-2

Sl Report for UXOs 6, 9, 11, 13, 18, 19, 20, 27, 29, 30, 31, and 33
NSF-IH, Indian Head, Maryland

Station ID — ISUXO11-DPOL ISUXO11-DP02 ISUXO11-DP03 ISUXO11-DP04 ISUXO11-DP05 ISUXO11-DP06 ISUXO11-DP07 ISUXO11-DP08
Sample ID Rsé'jl RAZS].'Ld;ZEa' Fr;gt”eir:icoync’f Fgfg::;::czf 95 Percent UTL | ISUXO11-SS01-0001 | ISUXO11-SS02-0001 | ISUXO11-SS03-0001 | ISUXO11-SS04-0001 | ISUXO11-SS05-0001 | ISUXO11-SS06-0001 | ISUXO11-SS06P-0001 | ISUXO11-SS07-0001 | ISUXO11-SS08-0001
Sample Date 4/20/10 4/21/10 4122110 4/20/10 4/22/10 4/21/10 4/21/10 4/22/10 4/20/10
Chemical Name

Explosives (UG/KG)

1,3,5-Trinitrobenzene 220000 18130 0/30 NA 62.2 60 U 4593 356 J 37.3J 60 U 60 U 60 U 60 U
1,3-Dinitrobenzene 610 10/30 0/30 NA 60 U 60 U 87.9 J 253 60 U 60 U 60 U 59.7 J 58.9 3
2,4,6-Trinitrotoluene 3600 5/30 0/30 NA 60 U 60 U 60 U 56.9 J 60 U 60 U 60 U 60 U 60 U
2,4-Dinitrotoluene 1600 4130 0/30 NA 60 U 60 U 60 U 3117 60 U 60 U 60 U 60 U 60 U
2,6-Dinitrotoluene 6100 4130 0/30 NA 60 U 60 U 60 U 65.8 60 U 60 U 60 U 60 U 60 U
2-Amino-4,6-dinitrotoluene 15000 4130 0/30 NA 60 U 60 U 60 U 67.6 60 U 60 U 60 U 60 U 60 U
2-Nitrotoluene 2900 3/30 0/30 150 24.4 ] 60 U 60 U 60 U 60 U 60 U 60 U 60 U 60 U
3-Nitrotoluene 610 2/30 0/30 NA 60 U 60 U 60 U 60 U 60 U 60 U 60 U 60 U 60 U
4-Amino-2,6-dinitrotoluene 15000 2/30 0/30 NA 60 U 60 U 60 U 632 J 60 U 60 U 60 U 60 U 60 U
4-Nitrotoluene 24000 2/30 0/30 210 60 U 60 U 60 U 60 U 60 U 60 U 60 U 60 U 60 U
HMX 380000 13/30 0/30 NA 60 U 213 253 60 U 60 U 384 J 60 U 2323 60 U
Nitrobenzene 4800 4130 0/30 NA 60 U 60 U 60 U 2253 60 U 60 U 60 U 60 U 2523
Nitrocellulose 100000000 11/30 0/30 NA 3000 UJ 3000 UJ 1,310 5970 J 3000 UJ 3000 UJ 3000 UJ 3000 UJ 3000 UJ
Nitroglycerin 610 10/30 0/30 NA 150 U 150 U 150 U 179 J 150 U 150 U 150 U 150 U 83.3 J
Nitroguanidine 610000 28130 0/30 NA 100 229 J 148 J 283 257 3 44.8 3 94.9 J 100 U 80.2
Perchlorate 5500 0/30 0/30 NA 227U 2.38 U 2.44 U 2.79 U 254 U 234 U 273U 2.38 U 2.66 U
PETN NSL 0/30 0/30 NA 150 U 150 U 150 U 150 U 150 U 150 U 150 U 150 U 150 U
RDX 5500 27130 0/30 NA 78.8 J 99.2 J 112 J 39.7 J 362 J 122 1053 53.2J 60 U
Tetryl 24000 4130 0/30 NA 60 U 60 U 28.9 J 60 U 60 U 60 U 60 U 60 U 60 U
Total Metals (MG/KG)

Aluminum 7700 30/30 18130 19,700 7,920 9,000 9,140 5,970 11,600 6,940 8,440 5,870 5,560
Antimony 31 5/30 2130 NA 0.762 L 0.891 R 0.888 R 0575 L 0.968 R 0.883 R 103 R 589 L 0.979 R
Arsenic 0.39 30/30 29130 14.9 2.89 12 1.65 3.82 2.98 118 1.39 163 472
Barium 1500 30/30 0/30 80.4 0.736 29.9 433 402 419 34.6 39.4 60.2 59.9
Beryllium 16 29/30 0/30 11 0.283 U 0.289 J 0.777 0.461 0.339 1.48 15 0.542 0.454
Cadmium 7 12130 0/30 25 0.566 U 0.297 U 0.296 U 01313 0.323 U 0.294 U 0.343 U 0.107 J 0.576
Calcium NUT 30/30 0/30 2,060 7,110 J 934 3 1,580 845 J 140 J 1,130 3 1,200 J 620 J 1,650 J
Chromium 0.29 30/30 30/30 334 240 J 116J 156 J 255 141 433 J 13.3J 44.9 J 178 J
Cobalt 2.3 30/30 26130 22.3 286 231 3.67 3.84 347 6.51 6.57 577 6.7
Copper 310 30/30 2130 20.3 265 J 10.1J 207 J 442 10.8 J 38.1J 405 J 61J 132 )
Cyanide 160 3/30 0/30 0.73 0.283 U 0.297 U 0.305 U 0.349 UL 0.318 U 0.293 U 0.342 U 0.166 J 0.333 UL
iron 5500 30/30 30/30 38,500 7,930 J 6.260 J 25,800 J 13100 3 10,500 J 17,100 3 20,300 J 14,700 3 16,100 J
Lead 400 30/30 2130 62.5 0.284 ] 7.96 25.7 200 39.6 9.46 J 1373 1,600 68.6
Magnesium NUT 30/30 0/30 1,620 35,900 462 L 738 L 721 L 631 L 642 L 703 L 474 L 486 L
[Manganese 180 30/30 10/30 1,390 226 10.2 66.2 125 395 432 58.7 178 402
Mercury 2.3 28130 1/30 0.16 0.0362 U 0.0233 J 0.0662 0.0365 0.0559 0.0363 0.0304 J 0.0887 0.0502
Nickel 150 30/30 3/30 15.4 736 4.64 6.7 80.3 22.4 9.45 9.03 79.3 53.7
Potassium NUT 22130 0/30 1,470 1130 U 586 K 597 K 326 K 389 K 2350 U 2750 U 6100 U 389 K
Selenium 39 18130 0/30 12 0.512 03423 0.193J 02123 03143 0.353 U 0.412 U 0.366 U 0.325J
Silver 39 1/30 0/30 0.84 113U 119U 118 U 1.36 U 1.29 U 118U 137U 122U 13U
Sodium NUT 4130 0/30 120 108 K 297 U 296 U 340 U 323U 294 U 180 K 305 U 326 U
Thallium NSL 0/30 0/30 2.3 0.453 U 0.475 U 0.474 U 0.544 U 0.516 U 0.942 U 11U 0.488 U 0.522 U
Vanadium 39 30/30 13/30 53.3 7.31 319 511 25.8 232 312 401 235 27.7
zinc 2300 30/30 0/0 375 5.22 13.2 26.2 29 20.9 24 23.9 26.7 55.5

Notes:
Shading indicates detections.

Bolded underlined shading indicates detected regional screening level (RSL) exceedances.

RSLs are current as of May, 2010.

NUT: There is no screening level for Ca, Mg, K, and Na because they are nutrients.
NSL: No screening level. There is no RSL for PETN. Thallium was removed from the RSLs in December, 2009.

J - Analyte present. Value may or may not be accurate or precise
K - Analyte present. Value may be biased high. Value may be lower
L - Analyte present. Value may be biased low. Value may be higher

R - Unreliable Result

HMX - High Melting eXplosive. It is also known as octogen and cyclotetramethylene-tetranitramine

PETN - pentaerythritol tetranitrate

RDX - Royal Demolition eXplosive. It is also known as cyclonite or hexogen
UJ - Analyte not detected, quantitation limit may be inaccurate
UL - Analyte not detected, quantitation limit is probably higher

MGI/KG - Milligrams per kilogram
UG/KG - Micrograms per kilogram
NA - Not available

U - The material was analyzed for, but not detected

95 percent upper tolerance limits (UTLs) are the background values taken from Background Soil Investigation Report for Indian Head and

Stump Neck Annex (Tetra Tech, 2002)

Each sample is designated by an alphanumeric code. Example: ISUXO6-SS01-0001; where I is for Indian Head; S is for site; UXO6 is the site

number; SSO01 is surface soil sample from station 1; and 0001 is the sample depth interval (0-0.5 foot bgs). If a “P” is at the end of “SS01”
then it is a duplicate sample from that station.
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TABLE 5-2

UXO 11 - Raw, Detected, and Exceeded Constituents in Surface Soil
Sl Report for UXOs 6, 9, 11, 13, 18, 19, 20, 27, 29, 30, 31, and 33
NSF-IH, Indian Head, Maryland

Station ID — ISUXO11-DP09 ISUXO11-DP10 ISUXO11-DP1L ISUXO11-DP12 ISUXO11-DP13 ISUXO1L-DP14 ISUXO11-DP15 ISUXO11-DP16 ISUXO1L-DP17
Sample ID Rsé'jl RAZS].'Ld;ZEa' Fr;gt”eir:icoync’f Fgfg::;::cif 95 Percent UTL | ISUXO11-SS09-0001 | ISUXO11-SS10-0001 | ISUXO11-SS11-0001 | ISUXO11-SS12-0001 ISUXO11-SS13-0001 | ISUXO11-S514-0001 | ISUXO11-SS15-0001 | ISUXO11-SS16-0001 | ISUXO11-SS17-0001
Sample Date 4/28/10 4/28/10 4/28/10 4/28/10 4/28/10 427110 427110 427110 4/26/10
Chemical Name

Explosives (UG/KG)

1,3,5-Trinitrobenzene 220000 18130 0/30 NA 60 U 60 U 3431 60 U 4631 60 U 29.4 60 U 3273
1,3-Dinitrobenzene 610 10/30 0/30 NA 60 U 60 U 60 U 60 U 60 U 60 U 60 U 60 U 60 U
2,4,6-Trinitrotoluene 3600 5/30 0/30 NA 60 U 60 U 256 60 U 60 U 60 U 60 U 60 U 60 U
2,4-Dinitrotoluene 1600 4130 0/30 NA 60 U 60 U 60 U 78 60 U 60 U 60 U 60 U 60 U
2,6-Dinitrotoluene 6100 4130 0/30 NA 60 U 60 U 60 U 529 J 60 U 60 U 60 U 60 U 60 U
2-Amino-4,6-dinitrotoluene 15000 4130 0/30 NA 60 U 60 U 60 U 28.4 60 U 60 U 60 U 60 U 60 U
2-Nitrotoluene 2900 3/30 0/30 150 60 U 60 U 309 J 60 U 60 U 60 U 30.8 J 60 U 60 U
3-Nitrotoluene 610 2/30 0/30 NA 60 U 60 U 60 U 60 U 60 U 60 U 60 U 60 U 60 U
4-Amino-2,6-dinitrotoluene 15000 2/30 0/30 NA 60 U 60 U 60 U 60 U 60 U 60 U 60 U 60 U 60 U
4-Nitrotoluene 24000 2/30 0/30 210 60 U 60 U 60 U 60 U 60 U 60 U 60 U 60 U 60 U
HMX 380000 13/30 0/30 NA 25.8 J 60 U 60 U 105 60 U 60 U 60 U 2853 60 U
Nitrobenzene 4800 4130 0/30 NA 60 U 60 U 60 U 60 U 60 U 60 U 60 U 60 U 60 U
Nitrocellulose 100000000 11/30 0/30 NA 3000 U 3000 U 3000 U 3000 U 3000 U 3000 U 3000 U 3000 U 3000 U
Nitroglycerin 610 10/30 0/30 NA 150 U 150 U 86.5 J 150 U 150 U 150 U 5213 150 U 150 U
Nitroguanidine 610000 28130 0/30 NA 88.7 J 196 63.3 J 270 100 U 878 63.3J 67.33 205 J
Perchlorate 5500 0/30 0/30 NA 233 U 2.69 U 2.81 U 2.42 U 2.68 U 2.68 U 2.42 U 2.45 U 271U
PETN NSL 0/30 0/30 NA 150 U 150 U 150 U 150 U 150 U 150 U 150 U 150 U 150 U
RDX 5500 27130 0/30 NA 362 J 29.2 ] 21.4 60 U 273 283 71 56.2 J 54.6
Tetryl 24000 4130 0/30 NA 60 U 60 U 60 U 60 U 60 U 60 U 60 U 60 U 26.8 J
Total Metals (MG/KG)

Aluminum 7700 30/30 18130 19,700 8.660 9,880 11,600 5,100 13.400 13,500 14,900 14.400 11,700
Antimony 31 5/30 2130 NA 0.84 U 0.99 U 211U 3.24 ) 1.98 U 197 U 1.84 U 181 U 1.99 U
Arsenic 0.39 30/30 29130 14.9 21 0.36 0.907 5.28 1.23 0.863 2.4 3.46 113
Barium 1500 30/30 0/30 80.4 84 311 43 67.4 38.3 355 48.1 425 417
Beryllium 16 29130 0/30 11 0.52 0.694 1.14 0.639 J 1.28 0.84 0.951 0.937 0.972
Ccadmium 7 12130 0/30 25 0.28 U 033U 0.702 UL 155 U 0.66 UL 0.657 UL 0.612 UL 0.604 UL 0.664 U
Calcium NUT 30/30 0/30 2,060 1,240 5,330 2,330 1,910 938 682 516 J 264 544
Chromium 0.29 30/30 30/30 33.4 136 17.9 26.9 359 265 225 23 255 2538
Cobalt 2.3 30/30 26130 22.3 471 212 1.88 119 2.49 1133 46 3.85 2.79
Copper 310 30/30 2130 20.3 16.1 15.7 29.6 389 30.4 24.3 18.2 17.8 60.3
Cyanide 160 3/30 0/30 0.73 0.291 U 0.337 U 0.351 U 0.303 U 0.335 U 0.335 U 0.303 U 0.307 U 0.339 U
iron 5500 30/30 30/30 38,500 19.400 24,900 49,400 64,300 45,000 43,000 41,100 36,300 45,900
Lead 400 30/30 2130 62.5 13.9 4.71 19.9 531 147 6.43 14 111 93.7
Magnesium NUT 30/30 0/30 1,620 870 1,440 1,340 703 J 1,070 789 783 601 J 1,010
[Manganese 180 30/30 10/30 1,390 225 50.5 33.1 433 45.8 30.7 132 65 49.2
Mercury 2.3 28130 1/30 0.16 0.0176 J 0.036 U 0.0183 J 0.311 0.0486 0.0268 J 0.0388 0.0226 J 0.0293 J
Nickel 150 30/30 3/30 15.4 151 4.12 8.83 550 7.41 3.95 6.57 5.79 21.9
Potassium NUT 22130 0/30 1,470 550 J 1320 U 2810 U 6210 U 671 J 2630 U 5113 641 J 691 J
Selenium 39 18130 0/30 1.2 0.26 J 0.396 U 0.843 U 1.86 U 0.793 U 0.43J 0.734 U 0.725 U 0.797 U
Silver 39 1/30 0/30 0.84 112U 132U 2.81 UL 621U 2.64 UL 2.63 UL 2.45 UL 2.42 UL 2.66 U
Sodium NUT 4130 0/30 120 280 U 330U 702 U 1550 U 660 U 657 U 612 U 604 U 332U
Thallium NSL 0/30 0/30 2.3 0.448 U 0.528 U 112U 2.48 U 1.06 UL 1.05 UL 0.979 UL 0.966 UL 1.06 U
\Vanadium 39 30/30 13/30 53.3 321 50.6 76 28.4 757 89.8 67.9 54.1 705
Zinc 2300 30/30 0/0 375 19.1 9.48 18.4 176 30.9 13.9 23.1 22.7 23.1

Notes:
Shading indicates detections.

Bolded underlined shading indicates detected regional screening level (RSL) exceedances.

RSLs are current as of May, 2010.

NUT: There is no screening level for Ca, Mg, K, and Na because they are nutrients.

NSL: No screening level. There is no RSL for PETN. Thallium was removed from the RSLs in December, 2009.

J - Analyte present. Value may or may not be accurate or precise
K - Analyte present. Value may be biased high. Value may be lower
L - Analyte present. Value may be biased low. Value may be higher

R - Unreliable Result

HMX - High Melting eXplosive. It is also known as octogen and cyclotetramethylene-tetranitramine

PETN - pentaerythritol tetranitrate

RDX - Royal Demolition eXplosive. It is also known as cyclonite or hexogen

UJ - Analyte not detected, quantitation limit may be inaccurate

UL - Analyte not detected, quantitation limit is probably higher

MGI/KG - Milligrams per kilogram
UG/KG - Micrograms per kilogram
NA - Not available

U - The material was analyzed for, but not detected

95 percent upper tolerance limits (UTLs) are the background values taken from Background Soil Investigation Report for Indian Head and

Stump Neck Annex (Tetra Tech, 2002)

Each sample is designated by an alphanumeric code. Example: ISUXO6-SS01-0001; where I is for Indian Head; S is for site; UXO6 is the site

number; SSO01 is surface soil sample from station 1; and 0001 is the sample depth interval (0-0.5 foot bgs). If a “P” is at the end of “SS01”
then it is a duplicate sample from that station.
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TABLE 5-2
UXO 11 - Raw, Detected, and Exceeded Constituents in Surface Soil
SI Report for UXOs 6, 9, 11, 13, 18, 19, 20, 27, 29, 30, 31, and 33
NSF-IH, Indian Head, Maryland


TABLE 5-2

UXO 11 - Raw, Detected, and Exceeded Constituents in Surface Soil
Sl Report for UXOs 6, 9, 11, 13, 18, 19, 20, 27, 29, 30, 31, and 33

NSF-IH, Indian Head, Maryland

Station 1D . ISUXO11-DP18 ISUXO11-DP19 ISUXO11-DP20 ISUXO11-DP21 ISUXO11-DP22 ISUXO11-DP23 ISUXO11-DP24 ISUXO11-DP25 ISUXO11-5026
Sample ID RZ';I F:\Z?Lds'izga' F';gfeec';icoynm Fé:?::;;:'c? 95 Percent UTL | ISUXO11-SS18-0001 | ISUXO11-SS19-0001 | ISUXO11-SS20-0001 | ISUXO11-SS21-0001 | ISUXO11-SS22-0001 | ISUXO11-SS23-0001 | ISUXO11-SS24-0001 | ISUXO11-SS25-0001 | ISUXO11-SS26-0001
Sample Date 4/23/10 4127110 4127110 4/23/10 427110 4127110 4122110 4/20/10 4126110
Chemical Name
Explosives (UG/KG)
1,3,5-Trinitrobenzene 220000 18130 0/30 NA 4833 27.4 3 4611 3413 24.8 ) 704 J 66.5 J 60 U 3281
1,3-Dinitrobenzene 610 10/30 0/30 NA 60 U 60 U 7831 251 3343 60 U 60 U 2231 57.3
2,4,6-Trinitrotoluene 3600 5/30 0/30 NA 60 U 60 U 60 U 60 U 60 U 60 U 60 U 60 U 77.2
2,4-Dinitrotoluene 1600 4730 0/30 NA 21.9J 60 U 60 U 60 U 60 U 60 U 60 U 60 U 201 J
2,6-Dinitrotoluene 6100 4730 0/30 NA 60 U 60 U 253 60 U 60 U 60 U 60 U 60 U 21.9
2-Amino-4,6-dinitrotoluene 15000 4730 0/30 NA 63.8 J 60 U 60 U 60 U 60 U 60 U 60 U 60 U 1293
2-Nitrotoluene 2900 3130 0/30 150 60 U 60 U 60 U 60 U 60 U 60 U 60 U 60 U 60 U
3-Nitrotoluene 610 2130 0/30 NA 60 U 60 U 60 U 60 U 60 U 269 J 2253 60 U 60 U
4-Amino-2,6-dinitrotoluene 15000 2130 0/30 NA 60 U 60 U 60 U 60 U 60 U 60 U 60 U 60 U 129 3
4-Nitrotoluene 24000 2/30 0/30 210 60 U 60 U 60 U 60 U 60 U 373 60 U 60 U 2321
HMX 380000 13/30 0/30 NA 60 U 60 U 256 3 259 J 304 J 60 U 5253 60 U 60 U
Nitrobenzene 4800 4130 0/30 NA 60 U 60 U 60 U 60 U 60 U 60 U 60 U 60 U 32.8 3
Nitrocellulose 100000000 11/30 0/30 NA 1,600 J 3000 U 2,510 J 3,320 3000 U 2,010 J 1,040 J 3000 UJ 15,400
Nitroglycerin 610 10/30 0/30 NA 150 U 150 U 56.9 J 150 U 150 U 150 U 150 U 74.8 3 1193
Nitroguanidine 610000 28130 0/30 NA 617 J 98 J 109 J 4333 102 J 1753 3163 61.1 7173
Perchlorate 5500 0/30 0/30 NA 272U 252 U 2.62 U 2.43 U 2.66 U 2.81 U 253 U 252 U 24U

[PETN NSL 0/30 0/30 NA 150 U 150 U 150 U 150 U 150 U 150 U 150 U 150 U 150 U
RDX 5500 27130 0/30 NA 623 J 90.2 J 34.6 3 66.5 J 535 J 4251 4373 60 U 75.2 3
Tetryl 24000 4130 0/30 NA 60 U 60 U 60 U 60 U 60 U 60 U 29.5 60 U 4053
Total Metals (MG/KG)

Aluminum 7700 30/30 18130 19,700 8.950 10,500 7720 K 4,650 13,500 7,290 K 8.740 1,010 4,670
Antimony 31 5/30 2130 NA LOLR 1.93 U 0.939 U 0.894 R 2.02 U 1.04 U 0.939 R 0.946 R 0.897 U
Arsenic 0.39 30/30 29/30 14.9 2.91 1.48 5.33 2.66 1.03 411 455 2.45 5.96
Barium 1500 30/30 0/30 80.4 53.8 435 53.3 325 495 47 51 14.2 424
Beryllium 16 29/30 0/30 11 0.684 0.903 0.691 0.423 1.09 0.671 0.669 0.23J 0.35
Cadmium 7 12/30 0/30 25 0.303J 0.643 UL 0.348 0.208 U 0.674 U 0.204 J 0.113J 01123 0.442
calcium NUT 30/30 0/30 2,060 1,670 3 3373 1,940 1,640 3 852 1,810 2,160 J 606 J 2,830
Chromium 0.29 30/30 30/30 334 152 16.9 129 168 J 57.4 123 164 J 7.58 3 272
Cobalt 23 30/30 26/30 22.3 131 281 136 6.4 2.27 133 5.82 2.77 5.46
Copper 310 30/30 2130 20.3 2411 14.4 213 50 J 472 185 215J 437 83.4
Cyanide 160 3130 0/30 0.73 0.34 U 0.315 U 0.327 U 0.304 U 0.332 U 0.351 U 0175 0.315 U 03U
Iron 5500 30/30 30/30 38,500 17,800 3 33,800 15,800 L 12,400 3 49,400 15,400 L 18,700 J 6,200 J 12,400 L

[lLead 400 30/30 2130 62.5 62.2 9.02 63.7 55.2 922 434 445 156 346

[Magnesium NUT 30/30 0/30 1,620 847 L 737 760 L 785 L 1,050 732 L 1,110 L 234 L 1,350 L

[Manganese 180 30/30 10/30 1,390 208 312 229 108 36.3 206 107 219 156

([Mercury 23 28130 1/30 0.16 0.107 0.0159 J 0.135 0.0958 0.0323 J 0.0889 0.125 0.0659 2.95

(INicke! 150 30/30 3130 15.4 216 403 14.8 35 69.7 13.2 16 471 64.7
Potassium NUT 22130 0/30 1,470 589 K 547 3 570 J 512 K 622 J 4723 556 K 1260 U 405 J
Selenium 39 18130 0/30 12 0.23J 0.772 U 0.313J 02423 0.809 U 0.348 0.204J 0.378 U 0.477
Silver 39 1/30 0/30 0.84 135U 257 UL 0.106 J 119U 27U 138 U 125U 1.26 U 12U
Sodium NUT 4130 0/30 120 80.3 K 643 U 313U 298 U 337U 346 U 158 K 315U 299 U
Thallium NSL 0/30 0/30 23 0.541 U 1.03 UL 0.501 U 0.477 U 1.08 U 0.553 U 0.501 U 0.505 U 0.478 U
\Vanadium 39 30/30 13/30 53.3 397 514 38.1 26.4 7338 37.3 401 18.7 23.2
Zinc 2300 30/30 0/0 375 99 20.3 97 L 33.1 25.9 79.9 L 63.6 63.2 157

Notes:

Shading indicates detections.

Bolded underlined shading indicates detected regional screening level (RSL) exceedances.

RSLs are current as of May, 2010.

NUT: There is no screening level for Ca, Mg, K, and Na because they are nutrients.

NSL: No screening level. There is no RSL for PETN. Thallium was removed from the RSLs in December, 2009.
J - Analyte present. Value may or may not be accurate or precise

K - Analyte present. Value may be biased high. Value may be lower

L - Analyte present. Value may be biased low. Value may be higher

R - Unreliable Result

HMX - High Melting eXplosive. It is also known as octogen and cyclotetramethylene-tetranitramine
PETN - pentaerythritol tetranitrate

RDX - Royal Demolition eXplosive. It is also known as cyclonite or hexogen

UJ - Analyte not detected, quantitation limit may be inaccurate

UL - Analyte not detected, quantitation limit is probably higher

MGI/KG - Milligrams per kilogram

UGI/KG - Micrograms per kilogram

NA - Not available

U - The material was analyzed for, but not detected

95 percent upper tolerance limits (UTLs) are the background values taken from Background Soil Investigation Report for Indian Head and
Stump Neck Annex (Tetra Tech, 2002)

Each sample is designated by an alphanumeric code. Example: ISUXO6-SS01-0001; where | is for Indian Head; S is for site; UXO6 is the site
number; SSO1 is surface soil sample from station 1; and 0001 is the sample depth interval (0-0.5 foot bgs). If a “P” is at the end of “SS01”
then it is a duplicate sample from that station.
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TABLE 5-2
UXO 11 - Raw, Detected, and Exceeded Constituents in Surface Soil
SI Report for UXOs 6, 9, 11, 13, 18, 19, 20, 27, 29, 30, 31, and 33
NSF-IH, Indian Head, Maryland


TABLE 5-2

UXO 11 - Raw, Detected, and Exceeded Constituents in Surface Soil
Sl Report for UXOs 6, 9, 11, 13, 18, 19, 20, 27, 29, 30, 31, and 33

NSF-IH, Indian Head, Maryland

Shading indicates detections.

Bolded underlined shading indicates detected regional screening level (RSL) exceedances.
RSLs are current as of May, 2010.

NUT: There is no screening level for Ca, Mg, K, and Na because they are nutrients.

NSL: No screening level. There is no RSL for PETN. Thallium was removed from the RSLs in December, 2009.

J - Analyte present. Value may or may not be accurate or precise

K - Analyte present. Value may be biased high. Value may be lower

L - Analyte present. Value may be biased low. Value may be higher

R - Unreliable Result

HMX - High Melting eXplosive. It is also known as octogen and cyclotetramethylene-tetranitramine
PETN - pentaerythritol tetranitrate

RDX - Royal Demolition eXplosive. It is also known as cyclonite or hexogen
UJ - Analyte not detected, quantitation limit may be inaccurate

UL - Analyte not detected, quantitation limit is probably higher

MGI/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

NA - Not available

U - The material was analyzed for, but not detected

95 percent upper tolerance limits (UTLs) are the background values taken from Background Soil Investigation Report for Indian Head and

Stump Neck Annex (Tetra Tech, 2002)

Each sample is designated by an alphanumeric code. Example: ISUXO6-SS01-0001; where I is for Indian Head; S is for site; UXO6 is the site

number; SSO01 is surface soil sample from station 1; and 0001 is the sample depth interval (0-0.5 foot bgs). If a “P” is at the end of “SS01”

then it is a duplicate sample from that station.

Page 4 of 4

Station 1D o ISUX011-5027 ISUX011-S028 ISUX011-S029 ISUX011-SO30
Sample ID R‘ZLS. Residential | Frequency of Frequency of | og bercent UTL ISUXO11-SS27-0001 ISUXO11-SS28-0001 | ISUXO11-SS28P-0001 | ISUXO11-SS29-0001 | ISUXO11-SS30-0001
oil Adjusted Detection Exceedance
Sample Date 4/26/10 4/26/10 4/26/10 4/26/10 4/26/10
Chemical Name
Explosives (UG/KG)
1,3,5-Trinitrobenzene 220000 18/30 0/30 NA 58.7 J 60 U 60 U 60 U 38.6 J
1,3-Dinitrobenzene 610 10/30 0/30 NA 60 U 60 U 60 U 60 U 70.8
2,4,6-Trinitrotoluene 3600 5/30 0/30 NA 30.5J 20.2J 21517 60 U 60 U
2,4-Dinitrotoluene 1600 4/30 0/30 NA 60 U 60 U 60 U 60 U 60 U
2,6-Dinitrotoluene 6100 4/30 0/30 NA 60 U 60 U 60 U 60 U 60 U
2-Amino-4,6-dinitrotoluene 15000 4/30 0/30 NA 60 U 60 U 60 U 60 U 60 U
2-Nitrotoluene 2900 3/30 0/30 150 60 U 60 U 60 U 60 U 60 U
3-Nitrotoluene 610 2/30 0/30 NA 60 U 60 U 60 U 60 U 60 U
4-Amino-2,6-dinitrotoluene 15000 2/30 0/30 NA 60 U 60 U 60 U 60 U 60 U
4-Nitrotoluene 24000 2/30 0/30 210 60 U 60 U 60 U 60 U 60 U
HMX 380000 13/30 0/30 NA 60 U 67.2J 38.4J 60 U 40
Nitrobenzene 4800 4 /30 0/30 NA 60 U 77910 60 U 60 U 60 U
Nitrocellulose 100000000 11/30 0/30 NA 7,470 18,900 J 9,810 J 3000 U 1,730 J
Nitroglycerin 610 10/30 0/30 NA 88 J 150 UJ 115 J 150 U 249 J
Nitroguanidine 610000 28/30 0/30 NA 424 J 4,300 J 302 J 293 331J
Perchlorate 5500 0/30 0/30 NA 23U 228 U 23U 237U 222U
PETN NSL 0/30 0/30 NA 150 U 150 U 150 U 150 U 150 U
RDX 5500 27130 0/30 NA 29J 54.3 ] 34.1J 28.4J 34.31
Tetryl 24000 4/30 0/30 NA 60 U 60 U 60 U 60 U 60 U
Total Metals (MG/KG)
Aluminum 7700 30/30 18/30 19,700 4,850 5,240 5,430 5,380 K 3,600 K
Antimony 3.1 5/30 2/30 NA 0.872 U 0.943 0.51J 0.879 U 0.851 U
Arsenic 0.39 30/30 29/30 14.9 5.57 4.69 4.18 0.839 6.04
Barium 1500 30/30 0/30 80.4 67.8 57.9 57 12 28
Beryllium 16 29/30 0/30 11 0.343 0.403 0.532 0.141J 0.317
Cadmium 7 12/30 0/30 25 0213 0.39 0.389 0.293 U 0.213 J
Calcium NUT 30/30 0/30 2,060 860 1,270 1,200 328 968
Chromium 0.29 30/30 30/30 33.4 10.8 225 243 7.33 26.3
Cobalt 2.3 30/30 26/30 223 5.03 6.66 6.16 0.769 4.03
Copper 310 30/30 2/30 20.3 16 399 392 14.8 30.4
Cyanide 160 3/30 0/30 0.73 0.288 U 0.285 U 0.288 U 0.296 U 0.287
iron 5500 30/30 30/30 38,500 7470 L 19,100 L 19,300 L 6,780 L 9,400 L
Lead 400 30/30 2/30 62.5 185 181 210 11.2 65.6
Magnesium NUT 30/30 0/30 1,620 461 L 565 L 429 L 140 L 717 L
[Manganese 180 30/30 10/30 1,390 295 206 223 10.1 128
Mercury 2.3 28/30 1/30 0.16 0.0624 1.3 1.14 0.0175 J 0.164
Nickel 150 30/30 3/30 15.4 9.72 358 69.6 J 4.46 38.9
Potassium NUT 22/30 0/30 1,470 4111 666 J 586 J 329 366 J
Selenium 39 18/30 0/30 1.2 0.292 J 05 0.645 0.244 J 0.317 J
Silver 39 1/30 0/30 0.84 1.16 U 111U 117 U 117 U 1.13 U
Sodium NUT 4/30 0/30 120 291U 278 U 292 U 293 U 284 U
Thallium NSL 0/30 0/30 2.3 0.465 U 0.446 U 0.468 U 0.469 U 0.454 U
\Vanadium 39 30/30 13/30 53.3 17.1 23.2 25.7 21.8 185
Zinc 2300 30/30 0/0 375 75.5 118 132 8.66 L 48.4 L
Notes:
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TABLE 5-2
UXO 11 - Raw, Detected, and Exceeded Constituents in Surface Soil
SI Report for UXOs 6, 9, 11, 13, 18, 19, 20, 27, 29, 30, 31, and 33
NSF-IH, Indian Head, Maryland


TABLE 5-3
UXO 11 - Raw, Detected, and Exceeded Constituents in Subsurface Soil

Sl Report for UXOs 6, 9, 11, 13, 18, 19, 20, 27, 29, 30, 31, and 33

NSF-IH, Indian Head, Maryland

Station ID ISUXO11-DPO1 ISUXO11-DP02 ISUXO11-DP03 ISUXO11-DP04

RSLs Residential Frequency of Frequency of
Sample ID Soil Adjusted Detection Exceedance 95 Percent UTL ISUX011-SB01-0102 ISUX011-SB01-0607 ISUX011-SB02-0102 ISUXO11-SB02-2425 ISUX011-SB03-0102 ISUX011-SB03-0708 ISUX011-SB04-0102 ISUX011-SB04-0607
Sample Date 4/20/10 4/20/10 4/21/10 4/21/10 4/22/10 4/22/10 4/20/10 4/20/10
Chemical Name
Explosives (UG/KG)
1,3,5-Trinitrobenzene 220000 17 /45 0/45 NA 59.3J 430 K 60 U 60 U 60 U 539J 33.7J 60 U
1,3-Dinitrobenzene 610 13/45 0/45 NA 60 U 64 K 2451 60 U 54.7J 36.8J 60 U 60 U
2,4,6-Trinitrotoluene 3600 81/45 0/45 NA 60 U 719 K 60 U 60 U 60 U 85.7J 20.7J 60 U
2,4-Dinitrotoluene 1600 81/45 0/45 NA 60 U 1,140 K 60 U 60 U 60 U 24 60 U 60 U
2,6-Dinitrotoluene 6100 7145 0/45 NA 60 U 1,800 K 60 U 60 U 60 U 102 J 60 U 60 U
2-Amino-4,6-dinitrotoluene 15000 51/45 0/45 NA 60 U 278 K 60 U 60 U 60 U 60 U 60 U 60 U
2-Nitrotoluene 2900 6/45 0/45 NA 60 U 1,290 K 60 U 60 U 60 U 60 U 60 U 60 U
3-Nitrotoluene 610 4145 1/45 NA 60 U 113 K 60 U 60 U 60 U 60 U 60 U 60 U
4-Amino-2,6-dinitrotoluene 15000 51/45 0/45 NA 21410 40.2 K 60 U 60 U 60 U 60 U 60 U 60 U
4-Nitrotoluene 24000 7145 0/45 NA 60 U 2,750 K 60 U 60 U 60 U 86.6 J 60 U 60 U
HMX 380000 18/45 0/45 NA 22713 229 K 60 U 60 U 23517 60 U 60 U 60 U
Nitrobenzene 4800 6/45 0/45 NA 60 U 80 K 60 U 60 U 60 U 60 U 20.1J 60 U
Nitrocellulose 100000000 10/45 0/45 NA 3000 UJ 3000 UJ 3000 UJ 3000 UJ 3000 UJ 1,850 J 11,500 J 3000 UJ
Nitroglycerin 610 6/10 2145 NA 150 U 755 K 150 U 150 U 150 U 150 U 7341 150 U
Nitroguanidine 610000 33/45 0/45 NA 255 549 68.6 J 86.7 J 100 U 433 J 100 U 100 U
Perchlorate 5500 1/45 0/45 NA 245U 256 U 255U 254 U 256 U 313U 258 U 285U
PETN NSL 3/45 0/45 NA 150 U 173 K 150 U 150 U 150 U 150 U 150 U 150 U
RDX 5500 37/45 0/45 NA 114 J 298 K 30.7J 60 U 9191 90.3J 60 U 60 U
Tetryl 24000 4145 0/45 NA 60 U 60 U 60 U 60 U 60 U 60 U 60 U 60 U
Total Metals (MG/KG)
Aluminum 7700 451745 0/45 35,400 5,890 3,830 9,790 3,360 8,140 6,390 5,700 5,390
Antimony 3.1 7145 0/45 1.8 0.386 L 1.16 L 0.952 R 0.92 R 0.984 R 1.18 R 121 L 1.06 R
Arsenic 0.39 42145 41145 134 10.6 6.26 1.33 0.995 1.1 5.7 7.81 0.693
Barium 1500 45/ 45 0/45 134 35.4 101 36.4 34.8 30.6 78.2 122 25.8
Beryllium 16 45/ 45 0/45 3.3 0.341 0.427 0.42 2.42 0.664 2.75 0.456 1.17
Cadmium 7 9/45 0/45 0.61 0.189 J 0.279 J 0.317 U 0.307 U 0.328 U 0.442 0.566 0.353 U
Calcium NUT 45/ 45 0/45 2,590 2,660 J 2,350 J 545 J 1,860 J 1,050 J 3,230 J 506 J 944 J
Chromium 0.29 45/ 45 45145 60.1 80.9 J 223 J 17.4J 3.05J 139J 12 159 J 9.97 J
Cobalt 2.3 451745 36 /45 133 10.3 9.87 3.28 232 2.32 104 9.72 129
Copper 310 45/ 45 0/45 48.6 56.9 J 68.7 J 1340 2573 17 J 99.4J 128 J 15
Cyanide 160 1/45 0/45 16.1 0.307 U 0.32 UL 0.319 U 0.317 U 0.32 U 0.392 U 0.323 UL 0.356 UL
Iron 5500 45/ 45 43/45 83,100 18,100 J 23,300 J 12,200 J 8,950 J 24,200 J 15,300 J 23,600 J 27,600 J
Lead 400 45/ 45 3/45 40.5 86 139 7.72 4.47 12.6 207 234 9.21
Magnesium NUT 45/ 45 0/45 2,640 7,980 4,920 540 L 885 L 597 L 388 L 411 663 L
[Manganese 180 45/ 45 7145 4,130 160 153 12.4 203 26.7 130 235 34.5
Mercury 23 25/45 0/45 0.18 0.129 0.365 0.0361 U 0.0433 U 0.022 J 0.166 0.0667 0.0373 J
Nickel 150 45/ 45 5/45 18.2 191 317 3.53 11.3 3.86 34.5 434 17.8
Potassium NUT 25/45 0/45 2,610 467 K 307 K 684 K 2450 U 512 K 3130 U 380 K 303 K
Selenium 39 16 /45 0/45 13.3 0.212 J 0.258 J 0.278 J 0.368 U 0.21J 0.286 J 0.25J 0.423 U
Silver 39 0/45 0/45 11.4 119 U 1.23 U 1.27 U 123U 131U 157 U 132U 141U
Sodium NUT 14 /45 0/45 258 107 K 308 U 317U 307 U 328 U 133 K 331 U 353 U
Thallium NSL 0/45 0/45 21.8 0.474 U 0.493 U 0.508 U 245U 0.525 U 1.25U 0.53 U 0.564 U
\Vanadium 39 45/ 45 23/45 194 19.5 21.9 52.9 12.2 49.7 30 22.1 21.6
Zinc 2300 45/ 45 0/45 70.4 66.2 72.2 15.4 21.1 15.8 110 46 17.1

Notes:
Shading indicates detections.

Bolded underlined shading indicates detected regional screening level (RSL) exceedances.
RSLs are current as of May, 2010.

NUT: Nutrients. There is no screening level for Ca, Mg, K, and Na because they are nutrients.
NSL: No screening level. Thallium was removed from the RSLs in December, 2009.

J - Analyte present. Value may or may not be accurate or precise

K - Analyte present. Value may be biased high. Value may be lower

L - Analyte present. Value may be biased low. Value may be higher

R - Unreliable Result

HMX - High Melting eXplosive. It is also known as octogen and cyclotetramethylene-tetranitramine
PETN - pentaerythritol tetranitrate

RDX - Royal Demolition eXplosive. It is also known as cyclonite or hexogen

U - The material was analyzed for, but not detected

UJ - Analyte not detected, quantitation limit may be inaccurate

UL - Analyte not detected, quantitation limit is probably higher

MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

NA — Not available

95 percent upper tolerance limits (UTLs) are taken from Table 4-3 from the Background Soil Investigation Report for Indian Head and Stump Neck Annex (Tetra

Tech, 2002)

Each sample is designated by an alphanumeric code that identifies the site and matrix sampled and contains a sequential sample number. Example: ISUXO6-
SBO1-NNNN; where | is for Indian Head; S is for site; UXO6 is the site number; SBO1 is subsurface soil sample from station 1; and NNNN is the sample depth

interval. If a “P" is at the end of “SB01” then it is a duplicate sample from that station.
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TABLE 5-3
UXO 11 - Raw, Detected, and Exceeded Constituents in Subsurface Soil

Sl Report for UXOs 6, 9, 11, 13, 18, 19, 20, 27, 29, 30, 31, and 33

NSF-IH, Indian Head, Maryland

Station ID . i ISUXO11-DP05 ISUXO11-DP06 ISUXO11-DP07 ISUXO11-DP08
RSLs Residential Frequency of Frequency of
Sample ID Soil Adjusted Detection Exceedance 95 Percent UTL | ISUXO11-SB05-0102 | ISUXO11-SB0O5P-0102 ISUX011-SB06-0102 ISUXO11-SB06-2425 ISUXO11-SB06P-0102 ISUX011-SB07-0102 ISUX011-SB07-1920 ISUX011-SB08-0102
Sample Date 4/22/10 4/22/10 4/21/10 4/21/10 4/21/10 4/22/10 4/22/10 4/20/10
Chemical Name
Explosives (UG/KG)
1,3,5-Trinitrobenzene 220000 17 /45 0/45 NA 60 U 60 U 28.31J 60 U 60 U 60 U 60 U 3713
1,3-Dinitrobenzene 610 13/45 0/45 NA 60 U 26.9J 60 U 60 U 60 U 58.6 J 60 U 38.3J
2,4,6-Trinitrotoluene 3600 81/45 0/45 NA 60 U 60 U 60 U 60 U 60 U 60 U 60 U 60 U
2,4-Dinitrotoluene 1600 81/45 0/45 NA 60 U 60 U 60 U 60 U 60 U 60 U 60 U 60 U
2,6-Dinitrotoluene 6100 7145 0/45 NA 60 U 60 U 26.3J 60 U 60 U 60 U 60 U 60 U
2-Amino-4,6-dinitrotoluene 15000 51/45 0/45 NA 60 U 60 U 60 U 60 U 60 U 60 U 60 U 60 U
2-Nitrotoluene 2900 6/45 0/45 NA 60 U 60 U 60 U 60 U 60 U 60 U 60 U 60 U
3-Nitrotoluene 610 4145 1/45 NA 60 U 60 U 60 U 60 U 60 U 60 U 60 U 60 U
4-Amino-2,6-dinitrotoluene 15000 5/45 0/45 NA 60 U 60 U 60 U 60 U 60 U 60 U 60 U 60 U
4-Nitrotoluene 24000 7145 0/45 NA 60 U 60 U 60 U 60 U 60 U 60 U 60 U 60 U
HMX 380000 18/45 0/45 NA 281J 70.1J 28317 60 U 29517 28.8J 23713 2141
Nitrobenzene 4800 6/45 0/45 NA 60 U 60 U 60 U 60 U 60 U 60 U 60 U 60 U
Nitrocellulose 100000000 10/45 0/45 NA 3000 UJ 3000 UJ 3000 UJ 3000 UJ 3000 UJ 3000 UJ 3000 UJ 2,530 J
Nitroglycerin 610 6/10 2145 NA 150 U 150 U 150 U 150 U 150 U 150 U 150 U 241
Nitroguanidine 610000 33/45 0/45 NA 60 J 66.4 J 524 97.4 ] 40.6 J 100 U 49.6 J 59.6
Perchlorate 5500 1/45 0/45 NA 258 U 247U 258 U 275U 236 U 239U 261U 262 U
PETN NSL 3/45 0/45 NA 150 U 150 U 150 U 150 U 150 U 150 U 150 U 150 U
RDX 5500 37/45 0/45 NA 60 U 60 U 87.6J 60 U 86.3 31J 32.1J 33.11J
Tetryl 24000 4145 0/45 NA 60 U 60 U 60 U 60 U 33.41J 25.3J 60 U 60 U
Total Metals (MG/KG)
Aluminum 7700 451745 0/45 35,400 10,600 8,890 8,510 3,880 7,580 5,550 3,700 5,740
Antimony 3.1 7145 0/45 1.8 0.921 R 0321 L 0.957 R 1.06 R 0.855 R 124 L 475 R 0.979 R
Arsenic 0.39 4245 41/45 134 3.46 3.19 2.36 ] 0.43 1.28J 4.64 6.24 271
Barium 1500 451745 0/45 134 83.8 89.7 31.1 36 25.7 36.5 138 71.2
Beryllium 16 451745 0/45 3.3 0.397 0.357 0.393 1.87 0.318 0.524 2.95 0.973
Cadmium 7 9/45 0/45 0.61 0.307 U 0.316 U 0.319 U 0.352 U 0.285 U 0.292 U 0.316 U 0.326 U
Calcium NUT 45/45 0/45 2,590 144 J 164 J 579 J 2,260 J 520 J 551 J 1,240 J 2,190 J
Chromium 0.29 45/ 45 45/ 45 60.1 36.8 1 56 J 93J 4.34 3 8.43 )] 13J 4.04 ] 10.6 J
Cobalt 2.3 451745 36 /45 133 4.91 5.62 3.27 69 2.31 3.42 112 16.2
Copper 310 45/ 45 0/45 48.6 36.4J 4551 9421 1273 7793 431 2317 264 J
Cyanide 160 1/45 0/45 16.1 0.322 U 0.308 U 0.322 U 0.343 U 0.295 U 0.299 U 0.326 U 0.328 UL
Iron 5500 451745 43/45 83,100 13,700 J 13,200 J 9,680 J 12,500 J 6,880 J 11,600 J 1,360 J 8,350 J
Lead 400 45/45 3/45 40.5 70.5 95.5 6.29 3.26 5.99 1,220 7.35 36.4
Magnesium NUT 45/ 45 0/45 2,640 546 L 470 L 482 L 1,200 L 382 L 340 L 624 L 618 L
[Manganese 180 45/ 45 7145 4,130 92.4 121 38.6 J 84.1 17.7 ] 48.2 29.2 89.3
Mercury 2.3 25/45 0/45 0.18 0.0659 0.0588 0.0456 U 0.0438 U 0.0222 J 0.0436 0.0445 U 0.0492
Nickel 150 45/45 5/45 18.2 83.3 103 57 29.8 3.08J 26.1 4.81 28.9
Potassium NUT 25/45 0/45 2,610 418 K 368 K 531 K 502 K 395 K 5830 U 6330 U 6530 U
Selenium 39 16 /45 0/45 133 0.245J 0.379J 0.21J 0.422 U 0.342 U 035U 38U 0.392 U
Silver 39 0/45 0/45 11.4 123U 1.27 U 1.28 U 141U 114 U 117U 6.33 U 131U
Sodium NUT 14/45 0/45 258 307 U 316 U 319 U 352 U 285 U 292 U 316 U 326 U
Thallium NSL 0/45 0/45 21.8 0.491 U 0.506 U 051U 0.563 U 0.456 U 0.467 U 10.1 U 261U
Vanadium 39 45745 23/45 194 24.9 22 24.5 14.8 19.1 32 18.3 22.6
Zinc 2300 45/ 45 0/45 70.4 22.9 21.9 14.5 76.5 10.6 15.8 16.2 25.2

Notes:
Shading indicates detections.

Bolded underlined shading indicates detected regional screening level (RSL) exceedances.

RSLs are current as of May, 2010.

NUT: Nutrients. There is no screening level for Ca, Mg, K, and Na because they are nutrients.
NSL: No screening level. Thallium was removed from the RSLs in December, 2009.
J - Analyte present. Value may or may not be accurate or precise

K - Analyte present. Value may be biased high. Value may be lower

L - Analyte present. Value may be biased low. Value may be higher

R - Unreliable Result

HMX - High Melting eXplosive. It is also known as octogen and cyclotetramethylene-tetranitramine

PETN - pentaerythritol tetranitrate

RDX - Royal Demolition eXplosive. It is also known as cyclonite or hexogen

U - The material was analyzed for, but not detected

UJ - Analyte not detected, quantitation limit may be inaccurate
UL - Analyte not detected, quantitation limit is probably higher
MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

NA — Not available

95 percent upper tolerance limits (UTLs) are taken from Table 4-3 from the Background Soil Investigation Report for Indian Head and Stump Neck Annex (Tetra

Tech, 2002)

Each sample is designated by an alphanumeric code that identifies the site and matrix sampled and contains a sequential sample number. Example: ISUXO6-
SBO1-NNNN; where | is for Indian Head; S is for site; UXO6 is the site number; SBO1 is subsurface soil sample from station 1; and NNNN is the sample depth
interval. If a “P" is at the end of “SB01” then it is a duplicate sample from that station.
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UXO 11 - Raw, Detected, and Exceeded Constituents in Subsurface Soil

TABLE 5-3

Sl Report for UXOs 6, 9, 11, 13, 18, 19, 20, 27, 29, 30, 31, and 33

NSF-IH, Indian Head,

Maryland

Station ID ISUXOLL.DP09 ISUXOLL.DP10 ISUXOLLDP1L
Sample ID RSLs Residential | Frequency of Frequency of | g5 o cent UTL | 1SUXO11-SB09-0102 | ISUXO11-SB09-1920 | ISUXO11-SB09P-0102 | ISUXO11-SB10-0102 | ISUXO11-SB10-1920 | ISUXO11-SB11-0102 | ISUXO11-SB11-0708
Soil Adjusted Detection Exceedance
Sample Date 4/28/10 4/28/10 4/28/10 4/28/10 4/28/10 4/28/10 4/28/10
Chemical Name
Explosives (UG/KG)
1,3,5-Trinitrobenzene 220000 17745 0/45 NA 60 U 60 U 60 U 60 U 60 U 60 U 60 U
1,3-Dinitrobenzene 610 13/45 0/45 NA 4533 60 U 60 U 60 U 60 U 60 U 343
2,4,6-Trinitrotoluene 3600 8145 0/45 NA 60 U 60 U 60 U 60 U 60 U 60 U 60 U
2,4-Dinitrotoluene 1600 8145 0/45 NA 60 U 60 U 60 U 60 U 60 U 60 U 60 U
2,6-Dinitrotoluene 6100 7145 0/45 NA 60 U 60 U 60 U 60 U 60 U 60 U 60 U
2-Amino-4,6-dinitrotoluene 15000 5/45 0/45 NA 60 U 60 U 60 U 60 U 60 U 60 U 60 U
2-Nitrotoluene 2900 6145 0/45 NA 60 U 60 U 60 U 60 U 60 U 60 U 60 U
3-Nitrotoluene 610 4145 1/45 NA 60 U 60 U 60 U 60 U 60 U 60 U 60 U
4-Amino-2,6-dinitrotoluene 15000 5/45 0/45 NA 60 U 60 U 60 U 60 U 60 U 60 U 60 U
4-Nitrotoluene 24000 7145 0/45 NA 60 U 60 U 60 U 60 U 60 U 60 U 60 U
HMX 380000 18745 0/45 NA 60 U 60 U 60 U 60 U 60 U 60 U 60 U
Nitrobenzene 4800 6145 0/45 NA 60 U 60 U 60 U 60 U 60 U 60 U 2553
Nitrocellulose 100000000 10745 0/45 NA 3000 U 3000 U 3000 U 3000 U 3000 U 3000 U 5,160
Nitroglycerin 610 6/10 2145 NA 150 U 150 U 150 U 150 U 150 U 150 U 150 U
Nitroguanidine 610000 33/45 0/45 NA 77.6 1 100 U 3,650 J 100 U 57.70 1,540 1,420
Perchlorate 5500 1145 0/45 NA 237U 25U 2.61 U 2.49 U 2.65 U 273U 285U
PETN NSL 3/45 0/45 NA 150 U 150 U 150 U 150 U 150 U 150 U 150 U
RDX 5500 37145 0/45 NA 531 60 U 66.3 J 2153 3157 2213 64.5
Tetryl 24000 4145 0/45 NA 60 U 60 U 60 U 60 U 60 U 60 U 60 U
Total Metals (MG/KG)
Aluminum 7700 45145 0/45 35,400 9,760 7,270 10,500 11,700 7,390 11,600 8,640
Antimony 31 7145 0/45 18 177U 0.958 U 0.999 U 1.92 U 1.98 U 203U 1713
Arsenic 0.39 42145 41745 134 0.383 J 0.264 J 1.01 0.403 J 0.658 U 0.087 0.727
Barium 1500 45145 0/45 134 4933 9.04 72.33 176 26.2 465 452
Beryllium 16 45745 0/45 33 1.04J 0.683 0.697 J 0.698 2.4 1.02 13
Cadmium 7 9/45 0/45 0.61 0.591 UL 0.319 U 0.333 U 0.639 UL 0.658 U 0678 U 0723 U
Calcium NUT 45745 0/45 2,590 2,890 2,760 3,010 2,730 2,320 1,900 2,870
Chromium 0.29 45745 45145 60.1 18.9 6.48 155 198 318 245 505
Cobalt 23 45/45 36/45 133 1623 0.865 253) 2.49 0.996 J 173 107
Copper 310 45/45 0/45 486 14.2 6.81 11.9 12.7 25.7 326 178
Cyanide 160 1145 0/45 16.1 0.207 U 0.313 U 0.326 U 0311 U 0331 U 0.34L U 0.356 U
iron 5500 45745 43145 83,100 38,700 5,900 29,500 32,200 61,700 45,400 55,500
Lead 400 45/45 3145 405 438 1.83 5.99 571 2.17 14 635
Magnesium NUT 45745 0/45 2,640 1,350 1,590 1,370 1,160 1,410 1,330 1,230
[Manganese 180 45/ 45 7145 4,130 34.9J 17.9 84.2 J 64.9 33.2 27.1 557
Mercury 23 25145 0/45 018 0.0405 U 0.04 U 0.0369 U 0.0411 U 0.0468 U 0.145 0.334
Nickel 150 45745 5/45 18.2 3.83 178 4.96 4.75 3.49 12 251
Potassium NUT 25145 0/45 2,610 603 J 1280 U 607 J 2560 U 2630 U 2710 U 2890 U
Selenium 39 16/45 0/45 133 0.709 U 0.383 U 0.4 U 0.767 U 079U 0.814 U 0.867 U
Silver 39 0/45 0/45 114 236 UL 1.28 U 133U 256 U 2.63 UL 271 UL 2.89 UL
Sodium NUT 14145 0/45 258 1823 1423 2023 2003 658 U 678 U 723 U
Thallium NSL 0/45 0/45 218 0.945 U 0511 U 0533 U 1.02 U 1.05 UL 1.08 UL 116U
Vanadium 39 45745 23145 194 136 4.32 35.2 242 106 67.8 69.1
Zinc 2300 45/45 0/45 70.4 10.9 522 12.6 105 116 15.2 108

Notes:
Shading indicates detections.

Bolded underlined shading indicates detected regional screening level (RSL) exceedances.

RSLs are current as of May, 2010.

NUT: Nutrients. There is no screening level for Ca, Mg, K, and Na because they are nutrients.
NSL: No screening level. Thallium was removed from the RSLs in December, 2009.
J - Analyte present. Value may or may not be accurate or precise

K - Analyte present. Value may be biased high. Value may be lower

L - Analyte present. Value may be biased low. Value may be higher

R - Unreliable Result

HMX - High Melting eXplosive. It is also known as octogen and cyclotetramethylene-tetranitramine

PETN - pentaerythritol tetranitrate

RDX - Royal Demolition eXplosive. It is also known as cyclonite or hexogen

U - The material was analyzed for, but not detected
UJ - Analyte not detected, quantitation limit may be inaccurate
UL - Analyte not detected, quantitation limit is probably higher

MG/KG - Milligrams per kilogram
UG/KG - Micrograms per kilogram
NA — Not available

95 percent upper tolerance limits (UTLs) are taken from Table 4-3 from the Background Soil Investigation Report for Indian Head and Stump Neck Annex (Tetra

Tech, 2002)

Each sample is designated by an alphanumeric code that identifies the site and matrix sampled and contains a sequential sample number. Example: ISUXO6-
SBO1-NNNN; where | is for Indian Head; S is for site; UXO6 is the site number; SBO1 is subsurface soil sample from station 1; and NNNN is the sample depth
interval. If a “P" is at the end of “SB01” then it is a duplicate sample from that station.
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TABLE 5-3

UXO 11 - Raw, Detected, and Exceeded Constituents in Subsurface Soil
Sl Report for UXOs 6, 9, 11, 13, 18, 19, 20, 27, 29, 30, 31, and 33
NSF-IH, Indian Head, Maryland

Station ID ISUXO11-DP12 ISUX011-DP13 ISUXO11-DP14

RSLs Residential Frequency of Frequency of
Sample ID Soil Adjusted Detection Exceedance 95 Percent UTL | ISUXO11-SB12-0102 ISUX011-SB12-1920 ISUX011-SB12P-0102 ISUX011-SB13-0102 ISUX011-SB13-1920 ISUX011-SB14-0102 ISUX011-SB14-1920 ISUX011-SB14P-0102
Sample Date 4/28/10 4/28/10 4/28/10 4/28/10 4/28/10 4/27/10 4/27/10 4/27/10
Chemical Name
Explosives (UG/KG)
1,3,5-Trinitrobenzene 220000 17/45 0/45 NA 60 U 60 U 60 U 60 U 60 U 60 U 60 U 60 U
1,3-Dinitrobenzene 610 13/45 0/45 NA 60 U 60 U 60 U 60 U 60 U 60 U 60 U 60 U
2,4,6-Trinitrotoluene 3600 8/45 0/45 NA 60 U 60 U 60 U 60 U 60 U 60 U 60 U 60 U
2,4-Dinitrotoluene 1600 8/45 0/45 NA 26.4J 60 U 60 U 60 U 60 U 60 U 60 U 60 U
2,6-Dinitrotoluene 6100 7145 0/45 NA 60 U 60 U 60 U 60 U 60 U 60 U 60 U 60 U
2-Amino-4,6-dinitrotoluene 15000 5/45 0/45 NA 2273 60 U 60 U 60 U 60 U 60 U 60 U 60 U
2-Nitrotoluene 2900 6/45 0/45 NA 60 U 60 U 60 U 60 U 60 U 60 U 60 U 60 U
3-Nitrotoluene 610 41/45 1/45 NA 60 U 60 U 60 U 60 U 60 U 60 U 60 U 60 U
4-Amino-2,6-dinitrotoluene 15000 5/45 0/45 NA 246 J 60 U 60 U 60 U 60 U 60 U 60 U 60 U
4-Nitrotoluene 24000 7145 0/45 NA 60 U 60 U 52.4J 60 U 60 U 60 U 60 U 60 U
HMX 380000 18/45 0/45 NA 60 U 60 U 49.2J 60 U 60 U 31.2J 4260 60 U
Nitrobenzene 4800 6/45 0/45 NA 60 U 60 U 60 U 60 U 60 U 60 U 60 U 60 U
Nitrocellulose 100000000 10/45 0/45 NA 3000 U 3000 U 3000 U 3000 U 3000 U 3000 U 3000 U 3000 U
Nitroglycerin 610 6/10 2/45 NA 150 UJ 150 U 288 J 150 U 150 U 150 U 150 U 150 U
Nitroguanidine 610000 33/45 0/45 NA 432 100 U 100 U 200 100 U 188 J 100 U 100 UJ
Perchlorate 5500 1/45 0/45 NA 252U 239U 24U 265U 243U 274 U 252U 272U
PETN NSL 3/45 0/45 NA 150 U 150 U 150 U 150 U 150 U 150 U 150 U 150 U
RDX 5500 37/45 0/45 NA 273 33.61J 60 U 39.6 J 39.6J 54 ] 29.8J 60 U
Tetryl 24000 4/45 0/45 NA 60 U 60 U 357 60 U 60 U 60 U 60 U 60 U
Total Metals (MG/KG)
Aluminum 7700 45/ 45 0/45 35,400 6,110 6,170 5,530 11,300 6,440 12,300 7,560 10,600
Antimony 3.1 7145 0/45 1.8 0.723 J 1.73 U 1.82 U 1.98 U 0.916 U 205U 0.925 U 2.06 U
Arsenic 0.39 42145 41/45 134 2.08 0.704 1.96 1.59 0.556 09J 0.899 131
Barium 1500 45/ 45 0/45 134 47.6 20.1 41.4 53.1 24.4 39 15.1 49.6
Beryllium 16 45/ 45 0/45 3.3 0.759 1.04 0.793 1.29 4.95 0.736 10.9 0.799
Cadmium 7 9/45 0/45 0.61 0.623 U 0.578 U 0.607 U 0.66 U 0.305 U 0.685 UL 0.308 U 0.688 U
Calcium NUT 45/ 45 0/45 2,590 2,100 809 1,800 689 1,910 3131J 3,740 K 355 K
Chromium 0.29 45/ 45 45/ 45 60.1 86.2 J 16.6 49.4 J 234 11.2 20.5 12.2 21.6
Cobalt 2.3 45/ 45 36/45 133 5.46 148 6.7 4.01 29 11313 9.8 0.796 J
Copper 310 45/ 45 0/45 48.6 1337 14.1 87.3J 33 10.4 20.7 12.6 16.3
Cyanide 160 1/45 0/45 16.1 0.315 U 0.299 U 0.3 U 0.332 U 0.304 U 0.342 U 0.315 U 0.341 U
Iron 5500 45/ 45 43/45 83,100 36,500 31,400 32,400 39,200 13,700 35,200 14,200 37,700
Lead 400 45/ 45 3/45 40.5 2057 3.72 385 J 36 2.34 33 2.03 2.63
Magnesium NUT 45/ 45 0/45 2,640 727 781 668 1,130 1,520 760 2,350 786
[Manganese 180 45/ 45 7145 4,130 156 J 235 284 J 95.1 58.5 15.4 147 13.1
Mercury 2.3 25/45 0/45 0.18 0.218 0.0348 U 0.166 0.257 0.0388 U 0.0467 U 0.043 U 0.0421 U
Nickel 150 45/ 45 5/45 18.2 204 7.59 171 22.8 4.55 3.51 4.59 2.65 L
Potassium NUT 25/45 0/45 2,610 2490 U 2310 U 2430 U 546 J 1220 U 2740 U 1230 U 2750 U
Selenium 39 16 /45 0/45 133 0.748 U 0.693 U 0.728 U 0.792 U 0.367 U 0.822 U 0.37 U 0.826 UL
Silver 39 0/45 0/45 11.4 249 U 2.31 UL 243U 2.64 UL 1.22 U 2.74 UL 1.23U 2.75 UL
Sodium NUT 14/45 0/45 258 623 U 188 J 607 U 660 U 160 J 685 U 236 J 688 U
Thallium NSL 0/45 0/45 21.8 0.998 U 0.924 UL 0.971 U 1.06 UL 0.489 U 1.1 UL 0.493 UL 11U
Vanadium 39 45/ 45 23145 194 34.1 55.6 39.3 62.3 32.6 743 26 68.6
Zinc 2300 45/45 0/45 70.4 71.4 14.7 89.1 20 6.48 11.9 9.16 12.3

Notes:
Shading indicates detections.

Bolded underlined shading indicates detected regional screening level (RSL) exceedances.

RSLs are current as of May, 2010.

NUT: Nutrients. There is no screening level for Ca, Mg, K, and Na because they are nutrients.
NSL: No screening level. Thallium was removed from the RSLs in December, 2009.
J - Analyte present. Value may or may not be accurate or precise

K - Analyte present. Value may be biased high. Value may be lower

L - Analyte present. Value may be biased low. Value may be higher

R - Unreliable Result

HMX - High Melting eXplosive. It is also known as octogen and cyclotetramethylene-tetranitramine

PETN - pentaerythritol tetranitrate

RDX - Royal Demolition eXplosive. It is also known as cyclonite or hexogen

U - The material was analyzed for, but not detected
UJ - Analyte not detected, quantitation limit may be inaccurate
UL - Analyte not detected, quantitation limit is probably higher

MG/KG - Milligrams per kilogram
UG/KG - Micrograms per kilogram
NA — Not available

95 percent upper tolerance limits (UTLs) are taken from Table 4-3 from the Background Soil Investigation Report for Indian Head and Stump Neck Annex (Tetra

Tech, 2002)

Each sample is designated by an alphanumeric code that identifies the site and matrix sampled and contains a sequential sample number. Example: ISUXO6-
SBO1-NNNN; where | is for Indian Head; S is for site; UXO6 is the site number; SBO1 is subsurface soil sample from station 1; and NNNN is the sample depth
interval. If a “P" is at the end of “SB01” then it is a duplicate sample from that station.

Page 4 of 7



jlicursi
Text Box
TABLE 5-3
UXO 11 - Raw, Detected, and Exceeded Constituents in Subsurface Soil
SI Report for UXOs 6, 9, 11, 13, 18, 19, 20, 27, 29, 30, 31, and 33
NSF-IH, Indian Head, Maryland


TABLE 5-3

UXO 11 - Raw, Detected, and Exceeded Constituents in Subsurface Soil

S| Report for UXOs 6, 9, 11, 13, 18, 19, 20, 27, 29, 30, 31, and 33
NSF-IH, Indian Head, Maryland

Station ID ISUXO11-DP15 ISUXO11-DP16 ISUXO11-DP17 ISUXO11-DP18

RSLs Residential Frequency of Frequency of
Sample ID Soil Adjusted Detection Exceedance 95 Percent UTL | ISUXO11-SB15-0102 | ISUX011-SB15-1920 ISUXO011-SB16-0102 ISUXO11-SB16-1920 ISUX011-SB17-0102 ISUXO011-SB17-2829 ISUX011-SB18-0102 ISUX011-SB18-0405
Sample Date 4/27/10 4/27/10 4/27/10 4/27/10 4/26/10 4/26/10 4/23/10 4/23/10
Chemical Name
Explosives (UG/KG)
1,3,5-Trinitrobenzene 220000 17 /45 0/45 NA 60 U 60 U 60 U 60 U 267 60 U 725 80 K
1,3-Dinitrobenzene 610 13/45 0/45 NA 60 U 60 U 60 U 60 U 60 U 60 U 25517 206 K
2,4,6-Trinitrotoluene 3600 81/45 0/45 NA 60 U 60 U 60 U 60 U 60 U 60 U 60 U 375 K
2,4-Dinitrotoluene 1600 81/45 0/45 NA 60 U 60 U 60 U 60 U 60 U 60 U 5541 391 K
2,6-Dinitrotoluene 6100 7145 0/45 NA 60 U 60 U 60 U 60 U 60 U 60 U 74.4 573 K
2-Amino-4,6-dinitrotoluene 15000 51/45 0/45 NA 60 U 60 U 60 U 60 U 60 U 60 U 60 U 268 K
2-Nitrotoluene 2900 6/45 0/45 NA 60 U 60 U 60 U 60 U 60 U 60 U 439 56.7 K
3-Nitrotoluene 610 4145 1/45 NA 60 U 60 U 60 U 60 U 60 U 60 U 60 U 1370 K
4-Amino-2,6-dinitrotoluene 15000 5/45 0/45 NA 60 U 60 U 60 U 60 U 60 U 60 U 60 U 412 K
4-Nitrotoluene 24000 7145 0/45 NA 60 U 60 U 60 U 60 U 60 U 60 U 60 U 592 K
HMX 380000 18/45 0/45 NA 60 U 60 U 60 U 60 U 60 U 60 U 2421 281 K
Nitrobenzene 4800 6/45 0/45 NA 60 U 60 U 60 U 60 U 60 U 60 U 60 U 3,440 K
Nitrocellulose 100000000 10/45 0/45 NA 3000 U 3000 U 3000 U 3000 U 3000 U 3000 U 2,110 J 1,170 J
Nitroglycerin 610 6/10 2145 NA 150 U 150 U 150 U 150 U 150 U 150 U 150 U 1380 K
Nitroguanidine 610000 33/45 0/45 NA 100 U 100 U 73317 251 59.9J 385J 148 J 1,210 J
Perchlorate 5500 1/45 0/45 NA 257U 252U 27U 248 U 26U 25U 267U 282U
PETN NSL 3/45 0/45 NA 150 U 150 U 150 U 150 U 150 U 150 U 150 U 369 K
RDX 5500 37/45 0/45 NA 50.8 J 535 J 66.6 77 446 J 36.6 J 4391 732 K
Tetryl 24000 4145 0/45 NA 60 U 60 U 60 U 60 U 60 U 60 U 60 U 564 K
Total Metals (MG/KG)
Aluminum 7700 451745 0/45 35,400 13,500 9,080 19,600 8,910 11,600 3,370 K 6,950 14,200
Antimony 3.1 7145 0/45 1.8 1.89 U 091U 511U 0.926 U 1.94 U 0.939 U 0.957 R 1.04 R
Arsenic 0.39 4245 41/45 134 0.932 0.76 2.85 0.811 0.647 2.22 105 5.64
Barium 1500 45/45 0/45 134 52.7 54 56.2 42.4 41.6 18.8 56.4 77.2
Beryllium 16 45/45 0/45 3.3 0.974 1.19 1.210 1.15 1.03 0.822 0.766 0.582
Cadmium 7 9/45 0/45 0.61 0.63 UL 0.303 U 1.7U 0.309 U 0.647 U 0.313 U 0.291J 0.291J
Calcium NUT 45/45 0/45 2,590 564 J 1,990 372 1,520 501 990 1,650 J 711
Chromium 0.29 45/ 45 45/ 45 60.1 319 141 371 12.8 231 4.41 126 J 17.4 3
Cobalt 2.3 451745 36 /45 133 1.97 1.83 298 J 2.56 2.08 6.9 13 717
Copper 310 451745 0/45 48.6 20 14.2 30.2 25.1 26 9.37 24813 41
Cyanide 160 1/45 0/45 16.1 0.321 U 0.316 U 0.337 U 031U 0.325 U 0.313 U 0.334 U 0.352 U
Iron 5500 451745 43/45 83,100 57,300 20,300 69,500 23,300 46,100 2,560 L 19,400 J 18,900 J
Lead 400 45/45 3/45 40.5 6.29 2.33 9.56 2.43 8.08 5.74 78.7 78.6
Magnesium NUT 45/ 45 0/45 2,640 941 1,410 1,030 J 1,170 961 714 L 566 L 708 L
[Manganese 180 45/ 45 7145 4,130 19.1 25.7 28.2 17.6 29.9 43.1 221 110
Mercury 2.3 25/45 0/45 0.18 0.0254 J 0.0338 U 0.03J 0.0384 U 0.0357 U 0.0413 U 0.12 0.261
Nickel 150 45/45 5/45 18.2 4.04 3.02 6.38 4.9 9.39 3.35 14.2 24.8
Potassium NUT 25/45 0/45 2,610 2520 U 548 J 6810 U 560 J 900 J 641 J 450 K 783 K
Selenium 39 16 /45 0/45 133 0.756 U 0.364 U 2.04 U 0.371 U 0.776 U 1.88 U 0.281J 0.58
Silver 39 0/45 0/45 11.4 2.52 UL 121U 6.81 U 247U 259U 125U 1.28 U 1.38 U
Sodium NUT 14/45 0/45 258 630 U 192 J 1700 U 194 J 323 U 134 319 U 75.1 K
Thallium NSL 0/45 0/45 21.8 1.01 UL 243 U 272U 0.988 UL 1.03 U 25U 0.511 U 0.553 U
Vanadium 39 45745 23/45 194 87.8 29.6 102 42.6 83.3 20.8 38.7 40.3
Zinc 2300 45/ 45 0/45 70.4 16.6 9.2 26.4 11.6 20.9 6.73 L 105 317

Notes:
Shading indicates detections.

Bolded underlined shading indicates detected regional screening level (RSL) exceedances.

RSLs are current as of May, 2010.

NUT: Nutrients. There is no screening level for Ca, Mg, K, and Na because they are nutrients.
NSL: No screening level. Thallium was removed from the RSLs in December, 2009.
J - Analyte present. Value may or may not be accurate or precise

K - Analyte present. Value may be biased high. Value may be lower

L - Analyte present. Value may be biased low. Value may be higher

R - Unreliable Result

HMX - High Melting eXplosive. It is also known as octogen and cyclotetramethylene-tetranitramine

PETN - pentaerythritol tetranitrate

RDX - Royal Demolition eXplosive. It is also known as cyclonite or hexogen

U - The material was analyzed for, but not detected
UJ - Analyte not detected, quantitation limit may be inaccurate
UL - Analyte not detected, quantitation limit is probably higher

MG/KG - Milligrams per kilogram
UG/KG - Micrograms per kilogram
NA — Not available

95 percent upper tolerance limits (UTLs) are taken from Table 4-3 from the Background Soil Investigation Report for Indian Head and Stump Neck Annex (Tetra

Tech, 2002)

Each sample is designated by an alphanumeric code that identifies the site and matrix sampled and contains a sequential sample number. Example: ISUXO6-
SBO1-NNNN; where | is for Indian Head; S is for site; UXO6 is the site number; SBO1 is subsurface soil sample from station 1; and NNNN is the sample depth
interval. If a “P" is at the end of “SB01” then it is a duplicate sample from that station.
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TABLE 5-3

UXO 11 - Raw, Detected, and Exceeded Constituents in Subsurface Soil

Sl Report for UXOs 6, 9, 11, 13, 18, 19, 20, 27, 29, 30, 31, and 33
NSF-IH, Indian Head, Maryland

Station ID ISUXO11-DP19 ISUXO11-DP20 ISUXO11-DP21 ISUX011-DP22 ISUX011-DP23
RSLs Residential Frequency of Frequency of
Sample ID Soil Adjusted Detection Exceedance 95 Percent UTL ISUX011-SB19-0102 ISUX011-SB19-1920 | ISUXO11-SB20-0102 | ISUXO11-SB21-0102 | ISUXO11-SB21-0607 | ISUXO11-SB22-0102 ISUXO11-SB22-2425 ISUX011-SB22P-0102 ISUX011-SB23-0102
Sample Date 4/27/10 4/27/10 4/27/10 4/23/10 4/23/10 4/27/10 4/27/10 4/27/10 4/27/10
Chemical Name
Explosives (UG/KG)
1,3,5-Trinitrobenzene 220000 17 /45 0/45 NA 60 U 60 U 60.9 53.6 J 493 22113 60 U 60 U 101 J
1,3-Dinitrobenzene 610 13/45 0/45 NA 60 U 60 U 120 50.5J 60 U 60 U 60 U 60 U 60 U
2,4,6-Trinitrotoluene 3600 81/45 0/45 NA 60 U 60 U 60 U 21410 226 60 U 60 U 60 U 60 U
2,4-Dinitrotoluene 1600 81/45 0/45 NA 60 U 60 U 34.6J 60 U 60 U 60 U 60 U 60 U 74 J
2,6-Dinitrotoluene 6100 7145 0/45 NA 60 U 60 U 66 60 U 60 U 60 U 60 U 60 U 60 U
2-Amino-4,6-dinitrotoluene 15000 51/45 0/45 NA 60 U 60 U 60 U 60 U 60 U 60 U 60 U 60 U 113
2-Nitrotoluene 2900 6/45 0/45 NA 60 U 60 U 28.1J 60 U 60 U 60 U 60 U 60 U 69.9
3-Nitrotoluene 610 4145 1/45 NA 60 U 60 U 60 U 60 U 60 U 60 U 60 U 60 U 128 J
4-Amino-2,6-dinitrotoluene 15000 5/45 0/45 NA 60 U 60 U 60 U 60 U 60 U 60 U 60 U 60 U 42
4-Nitrotoluene 24000 7145 0/45 NA 60 U 60 U 49.1J 60 U 60 U 60 U 60 U 60 U 793
HMX 380000 18/45 0/45 NA 60 U 60 U 2721 27313 29.8J 60 U 60 U 60 U 60 U
Nitrobenzene 4800 6/45 0/45 NA 60 U 60 U 236 60 U 60 U 60 U 60 U 60 U 39.91J
Nitrocellulose 100000000 10/45 0/45 NA 3000 U 3000 U 2,170 J 3000 UJ 3000 UJ 3000 U 3000 U 3000 U 2,740 J
Nitroglycerin 610 6/10 2145 NA 150 U 150 U 150 U 522 150 U 150 U 150 U 150 U 150 U
Nitroguanidine 610000 33/45 0/45 NA 88J 192 66.8 J 458 J 706 J 88.9J 182 793 110J
Perchlorate 5500 1/45 0/45 NA 248 U 25U 2.66 U 22U 258 U 284 U 1.14J 2.68 U 2.64 U
PETN NSL 3/45 0/45 NA 150 U 150 U 195 ) 150 U 150 U 150 U 150 U 150 U 150 U
RDX 5500 37/45 0/45 NA 69.7 4710 43110 60 U 60 U 50.5 J 36.9J 46 J 42.8J
Tetryl 24000 4145 0/45 NA 60 U 60 U 60 U 60 U 60 U 60 U 60 U 60 U 60 U
Total Metals (MG/KG)
Aluminum 7700 45/ 45 0/45 35,400 8,360 10,600 7,170 K 7,000 8,120 10,700 6,910 12,200 6,950 K
Antimony 3.1 7145 0/45 1.8 0.952 U 473 U 0.969 U 0.825 R 0.947 R 545U 1.93 U 195U 0.974 U
Arsenic 0.39 4245 41/45 134 0.995 1.58 U 8.66 2.43 3.76 1.82 U 0.644 U 0.73 8.42
Barium 1500 451745 0/45 134 30.6 80 54 33.3 50.5 40.9 23.1 50.1 48.2
Beryllium 16 45/ 45 0/45 3.3 0.498 7.13 0.751 0.535 0.762 1.09 2.33 0.95 0.74
Cadmium 7 9/45 0/45 0.61 0.317 U 1.58 UL 0.147 J 0.275 U 0.316 U 1.82 U 0.644 UL 0.65 UL 0.179 J
Calcium NUT 451745 0/45 2,590 382 3,680 1,530 1,480 J 1,070 J 1,320 2,360 1,250 1,520
Chromium 0.29 45/ 45 45/ 45 60.1 10.9 26.1 135 116 J 151 3 36.4 J 285 2373 12
Cobalt 2.3 45/ 45 36/45 133 2 3.11J 11 4.38 5.7 455 U 3.25 1.19J 116
Copper 310 45/ 45 0/45 48.6 11.2 15.7 21.6 147 J 31.2J 25.4 33.1 245 21
Cyanide 160 1/45 0/45 16.1 0.309 U 0.312 U 0.333 U 0.275 U 0.322 U 0.355 U 0.32 U 0.335 U 0.329 U
Iron 5500 451745 43/45 83,100 17,000 97,300 19,400 L 13,300 J 23,500 J 76,900 J 53,700 49,600 J 16,700 L
Lead 400 45/45 3/45 40.5 5.08 4.19 53.3 24.8 42.7 4.46 2.79 5.21 60.8
Magnesium NUT 45/45 0/45 2,640 886 2,330 560 L 690 L 596 L 1,360 J 1,440 1,180 555 L
[Manganese 180 45/ 45 7145 4,130 26.8 107 218 106 86 18.7 142 14.4 177
Mercury 2.3 25/45 0/45 0.18 0.035 U 0.0426 U 0.16 0.0677 0.0432 0.0484 U 0.0373 U 0.0428 U 0.129
Nickel 150 45/ 45 5/45 18.2 12.3 7.78 11.2 11.2 8.6 5.46 J 3.44 8.06 J 13.5
Potassium NUT 25/45 0/45 2,610 869 J 6300 U 465 J 463 K 644 K 2910 U 2580 U 2600 U 413 J
Selenium 39 16 /45 0/45 133 0.325J 1.89 U 0.406 0.272 J 0.379 U 218U 0.773 U 0.78 U 0.286 J
Silver 39 0/45 0/45 11.4 1.27 U 6.3 UL 129U 11U 1.26 U 7.27 U 2.58 UL 2.6 UL 13U
Sodium NUT 14/45 0/45 258 317U 1580 U 323 U 275 U 724 K 364 U 644 U 650 U 325 U
Thallium NSL 0/45 0/45 21.8 0.508 U 2.52 UL 0.517 U 0.44 U 0.505 U 291U 1.03 UL 1.04 UL 0.519 U
Vanadium 39 45/45 23/45 194 39.7 120 42.1 30.3 51.3 117 J 123 67.9J 38.3
Zinc 2300 45/ 45 0/45 70.4 15.3 18.1 91.1 L 27 127 10.3 14.9 13.1 86.8 L

Notes:
Shading indicates detections.

Bolded underlined shading indicates detected regional screening level (RSL) exceedances.

RSLs are current as of May, 2010.

NUT: Nutrients. There is no screening level for Ca, Mg, K, and Na because they are nutrients.
NSL: No screening level. Thallium was removed from the RSLs in December, 2009.
J - Analyte present. Value may or may not be accurate or precise

K - Analyte present. Value may be biased high. Value may be lower

L - Analyte present. Value may be biased low. Value may be higher

R - Unreliable Result

HMX - High Melting eXplosive. It is also known as octogen and cyclotetramethylene-tetranitramine

PETN - pentaerythritol tetranitrate

RDX - Royal Demolition eXplosive. It is also known as cyclonite or hexogen

U - The material was analyzed for, but not detected

UJ - Analyte not detected, quantitation limit may be inaccurate
UL - Analyte not detected, quantitation limit is probably higher
MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

NA — Not available

95 percent upper tolerance limits (UTLs) are taken from Table 4-3 from the Background Soil Investigation Report for Indian Head and Stump Neck Annex (Tetra

Tech, 2002)

Each sample is designated by an alphanumeric code that identifies the site and matrix sampled and contains a sequential sample number. Example: ISUXO6-
SBO1-NNNN; where | is for Indian Head; S is for site; UXO6 is the site number; SBO1 is subsurface soil sample from station 1; and NNNN is the sample depth
interval. If a “P" is at the end of “SB01” then it is a duplicate sample from that station.
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TABLE 5-3
UXO 11 - Raw, Detected, and Exceeded Constituents in Subsurface Soil
Sl Report for UXOs 6, 9, 11, 13, 18, 19, 20, 27, 29, 30, 31, and 33
NSF-IH, Indian Head, Maryland

Station ID — ISUXO11-DP24 ISUXO11.DP25

Sample ID RSLs Residential | Frequency of Frequency of | g5 borcent UTL | 1SUX011-5B24-0102 | ISUXO11-SB25-0102 | ISUXO11-SB25-0506
ample Soil Adjusted Detection Exceedance . - . - . -

Sample Date 4122110 4120110 4120110

Chemical Name

Explosives (UG/KG)

1,3,5-Trinitrobenzene 220000 17 /45 0/45 NA 373 1110 46.1J
1,3-Dinitrobenzene 610 13/45 0/45 NA 60 U 60 U 60 U
2,4,6-Trinitrotoluene 3600 81/45 0/45 NA 2331 60 U 20317
2,4-Dinitrotoluene 1600 81/45 0/45 NA 60 U 65.3 60 U
2,6-Dinitrotoluene 6100 7145 0/45 NA 60 U 1157 60 U
2-Amino-4,6-dinitrotoluene 15000 51/45 0/45 NA 60 U 228 J 60 U
2-Nitrotoluene 2900 6/45 0/45 NA 60 U 80.8 60 U
3-Nitrotoluene 610 4145 1/45 NA 60 U 49.8J 60 U
4-Amino-2,6-dinitrotoluene 15000 5/45 0/45 NA 60 U 60 U 60 U
4-Nitrotoluene 24000 7145 0/45 NA 60 U 219 60 U
HMX 380000 18/45 0/45 NA 2281 2381 60 U
Nitrobenzene 4800 6/45 0/45 NA 60 U 60 U 60 U
Nitrocellulose 100000000 10/45 0/45 NA 3000 UJ 2,160 J 417,000 J
Nitroglycerin 610 6/10 2/45 NA 150 U 150 U 150 U
Nitroguanidine 610000 33/45 0/45 NA 23317 105 100 U
Perchlorate 5500 1/45 0/45 NA 291 U 256 U 2.66 U
PETN NSL 3/45 0/45 NA 150 U 150 U 150 U
RDX 5500 37/45 0/45 NA 41 99.8 J 29.8J
Tetryl 24000 4/45 0/45 NA 60 U 60 U 60 U
Total Metals (MG/KG)

Aluminum 7700 45/ 45 0/45 35,400 7,570 6,200 8,990
[Antimony 3.1 7145 0/45 1.8 1.07 R 0.936 R 1.02 R
Arsenic 0.39 42145 41/45 134 8.88 4.35 1.99
Barium 1500 45/ 45 0/45 134 58 37.2 48
Beryllium 16 45/ 45 0/45 3.3 0.802 0.85 0.916
Cadmium 7 9/45 0/45 0.61 0.358 U 1.16 0.339 U
Calcium NUT 45/ 45 0/45 2,590 2,510 J 2,860 J 3,940 J
Chromium 0.29 45/ 45 45/ 45 60.1 15.8 J 148 J 136 J
Cobalt 2.3 45/ 45 36/45 133 5.45 6.11 5.25
Copper 310 45/ 45 0/45 48.6 25.6J 1397 4773
Cyanide 160 1/45 0/45 16.1 0.191J 0.32 U 0.332 U
Iron 5500 45/ 45 43 /45 83,100 27,700 J 16,500 J 15,600 J
Lead 400 45/ 45 3/45 40.5 35 420 19.6
Magnesium NUT 45/ 45 0/45 2,640 930 L 554 L 515
[Manganese 180 45/ 45 7145 4,130 108 220 30.3
Mercury 2.3 25/45 0/45 0.18 0.105 0.0765 0.104
Nickel 150 45/ 45 5/45 18.2 13.7 18.9 9.01
Potassium NUT 25/45 0/45 2,610 577 K 398 K 632 K
Selenium 39 16 /45 0/45 13.3 0.449 0.339 J 0.407 U
Silver 39 0/45 0/45 11.4 143 U 125U 136 U
Sodium NUT 14/ 45 0/45 258 205 K 312 U 339 U
Thallium NSL 0/45 0/45 21.8 0.573 U 0.499 U 0.543 U
Vanadium 39 45 /45 23145 194 45.8 37.3 38.7
Zinc 2300 45/ 45 0/45 70.4 66.2 463 37.7
Notes:

Shading indicates detections.

Bolded underlined shading indicates detected regional screening level (RSL) exceedances.
RSLs are current as of May, 2010.

NUT: Nutrients. There is no screening level for Ca, Mg, K, and Na because they are nutrients.
NSL: No screening level. Thallium was removed from the RSLs in December, 2009.

J - Analyte present. Value may or may not be accurate or precise

K - Analyte present. Value may be biased high. Value may be lower

L - Analyte present. Value may be biased low. Value may be higher

R - Unreliable Result

HMX - High Melting eXplosive. It is also known as octogen and cyclotetramethylene-tetranitramine
PETN - pentaerythritol tetranitrate

RDX - Royal Demolition eXplosive. It is also known as cyclonite or hexogen

U - The material was analyzed for, but not detected

UJ - Analyte not detected, quantitation limit may be inaccurate

UL - Analyte not detected, quantitation limit is probably higher

MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

NA — Not available

95 percent upper tolerance limits (UTLs) are taken from Table 4-3 from the Background Soil Investigation Report for Indian Head and Stump Neck Annex (Tetra
Tech, 2002)

Each sample is designated by an alphanumeric code that identifies the site and matrix sampled and contains a sequential sample number. Example: ISUXO6-
SBO1-NNNN; where | is for Indian Head; S is for site; UXO6 is the site number; SBO1 is subsurface soil sample from station 1; and NNNN is the sample depth
interval. If a “P" is at the end of “SB01” then it is a duplicate sample from that station.
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TABLE 5-4

UXO 11 - Raw, Detected, and Exceeded Constituents in In Situ Groundwater
Sl Report for UXOs 6, 9, 11, 13, 18, 19, 20, 27, 29, 30, 31, and 33

NSF-IH, Indian Head, Maryland

Station ID RSL ISUX011-DP03 ISUX011-DP18
Sample ID Asd,Tapwater Frequency of | Frequency of | o b oon yTL | 1SUXO11-GP03-0410 | ISUXO11-GP18-0410
justed Detection Detection
Sample Date 4/22/10 4/23/10
Chemical Name
Explosives (UG/L)
1,3,5-Trinitrobenzene 110 1/2 0/2 NA 0.267 U 0.489 J
1,3-Dinitrobenzene 0.37 1/2 1/2 NA 0.157 B 1.95J
2,4,6-Trinitrotoluene 1.8 1/2 0/2 NA 0.211J 0.3 U
2,4-Dinitrotoluene 0.22 2/2 1/2 NA 0.137 J 0.538 J
2,6-Dinitrotoluene 3.7 212 0/2 NA 0.191J 2.02
2-Amino-4,6-dinitrotoluene 7.3 0/2 0/2 NA 0.181 B 03U
2-Nitrotoluene 0.31 0/2 0/2 NA 0.267 U 0.388 B
3-Nitrotoluene 0.37 2/2 2/2 NA 0.628 22J
[4-Amino-2,6-dinitrotoluene 7.3 1/2 0/2 NA 0.267 U 0.227 J
4-Nitrotoluene 4.2 1/2 0/2 NA 0.267 U 1.233J
HMX 180 1/2 0/2 NA 0.267 U 0.597 J
Nitrobenzene 0.12 1/2 1/2 NA 0.267 U 0.953 J
Nitrocellulose 11000000 0/2 0/2 NA 300 U
Nitroglycerin 0.37 1/2 1/2 NA 0.667 U
Nitroguanidine 370 2/2 1/2 NA 185J
Perchlorate 2.6 0/2 0/2 NA iU
PETN NSL 1/2 0/2 NA 0.667 U
RDX 0.61 1/2 1/2 12 0.267 U
Tetryl 15 1/2 0/2 NA 0.267 U
Total Metals (UG/L)
/Aluminum 3700 2/2 1/2 286,545,198 3,610 67,300
Antimony 15 272 2/2 NA 3.88 L 4.67 L
Arsenic 0.045 2/2 2/2 NA 702 J 823J
Barium 730 2/2 0/2 254 161 650
Beryllium 7.3 1/2 0/2 NA 5U 4.82J
Cadmium 1.8 0/2 0/2 2.8 0.6 U 0.6 U
Calcium NUT 2/2 0/2 599,450 107,000 47,800
Chromium 0.043 2/2 2/2 20.9 275 993
Cobalt 11 2/2 2/2 39.6 4.73 435
Copper 150 2/2 1/2 224 93.4 352
Cyanide 73 0/2 0/2 NA 10 UL 10 UL
Iron 2600 212 212 57,199 29,000 310,000
Lead 15 2/2 2/2 NA 85.6 146
Magnesium NUT 2/2 0/2 31,254 13,100 19,900
Manganese 88 2/2 2/2 28,160 1,430 2,950
Mercury 11 1/2 0/2 0.13 0.2 U 0.259
Nickel 73 2/2 1/2 39.0 25.2 518
Potassium NUT 2/2 0/2 83058 10,800 10,900
Selenium 18 1/2 0/2 NA 5U 8.23
Silver 18 0/2 0/2 NA 3U 3U
Sodium NUT 2/2 0/2 NA 27,900 21,000
Thallium NSL 1/2 0/2 NA 0.2 U 0.519
Vanadium 18 2/2 1/2 24.1 15.2 271
Zinc 1100 2/12 0/2 45.2 188 391
Dissolved Metals (UGI/L)
/Aluminum 3700 2/2 0/2 286,545,198 109 J 744
/Antimony 15 0/2 0/2 NA 1U 1U
Arsenic 0.045 2/2 2/2 NA 0.907 J 4.68
Barium 730 2/2 0/2 254 130 259
Beryllium 7.3 0/2 0/2 NA 5U 5U
Cadmium 1.8 0/2 0/2 2.8 0.6 U 0.6 U
Calcium NUT 2/2 0/2 599,450 91,400 35,100
(Chromium 0.043 0/2 0/2 20.9 10U 10U
Cobalt 11 2/2 2/2 39.6 6.58 121
Copper 150 0/2 0/2 22.4 10U 10 U
Iron 2600 2/2 2/2 57,199 14,200 90,500
Lead 15 0/2 0/2 NA 3U 3U
Magnesium NUT 212 0/2 31,254 11,600 13,400
Manganese 88 2/2 2/2 28,160 1,260 1,050
Mercury 11 0/2 0/2 0.13 02U 02U
Nickel 73 2/2 0/2 39.0 831J 24.8
Potassium NUT 212 0/2 83058 9,870 6,950
Selenium 18 0/2 0/2 NA 5U 5U
Silver 18 0/2 0/2 NA 3U 3U
Sodium NUT 212 0/2 NA 25,700 20,000
Thallium NSL 0/2 0/2 NA 02U 02U
\Vanadium 18 0/2 0/2 24.1 125U 125U
Zinc 1100 2/2 0/2 45.2 13.7J 14.8 J
Notes:

Shading indicates detections.

Bolded underlined shading indicates detected regional screening level (RSL) exceedances.

RSLs are current as of May, 2010.

NUT: Nutrients. There is no screening level for Ca, Mg, K, and Na because they are nutrients.
NSL: No screening level. There is no RSL for PETN. Thallium was removed from the RSLs in December, 2009.

HMX - High Melting eXplosive. It is also known as octogen and cyclotetramethylene-tetranitramine

PETN - pentaerythritol tetranitrate

RDX - Royal Demolition eXplosive. It is also known as cyclonite or hexogen

B - Analyte not detected at significantly greater than that in an associated blank.
J - Analyte present. Value may or may not be accurate or precise
L - Analyte present. Value may be biased low. Value may be higher

U - The material was analyzed for, but not detected

UL - Analyte not detected, quantitation limit is probably higher

UGIL - Micrograms per liter
NA — Not available

95 percent upper tolerance limits (UTLs) are taken from Table A-8 from the Background Soil Investigation Report for Indian Head and Stump Neck Annex (Tetra Tech, 2002)

Each sample is designated by an alphanumeric code that identifies the site and matrix sampled and contains a sequential sample number. Example: ISUXO6-GP01-MMYY; where | is for Indian Head; S is for site; UXO6 is

the site number; GPO1 is groundwater sample from station 1; and MMYY is the month and year of collection. If a “P" is at the end of “GP01" then it is a duplicate sample from that station.
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Legend Figure 5-1
[ Approximate Site Boundary 1. This figure was created using Map 5.7-4 and Map 5.7-7 , , UXO 11 - Location and Historical Firing Points
Fiting Fans from the PA (Malcom Pirnie, 2005) Site Inspection Report for UXOs 6, 9, 11, 13, 18, 19, 20, 27, 29, 30, 31, and 33

"] Installation Boundary 0 3000 6,000 NSF-IH, Indian Head, Maryland
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Imagery Source: Google Earth Pro and USGS
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Figure is taken from Geophysical Survey Report (ARM 2010), which is provided as Appendix B.

Figure 5-2

UXO 11 - DGM Coverage Map

Site Inspection Report for UXOs 6, 9, 11, 13, 18, 19, 20, 27, 29, 30, 31, and 33
NSF-IH, Indian Head, Maryland
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Legend Notes: ~ Figure 5-3
Surface Soil, Subsurface Soil, and in situ Groundwater 1. Sample locations were based on historic aerial photographs, UXO 11 - MC Sampling Locations
Sample Locations site visits conducted on November 25, 2008 and April 22, 2009, Site Inspection Report for UXOs 6, 9, 11, 13, 18, 19, 20, 27, 29, 30, 31, and 33
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UXO 11 - Inferred Utilities from EM61 Data
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Figure 5-5
UXO 11- Metals and Explosives Exceedances in Surface Soil, Subsurface Soil, and In Situ Groundwater
Site Inspection Report for UXOs 6, 9, 11, 13, 18, 19, 20, 27, 29, 30, 31, and 33

NSF-IH, Indian Head, Maryland

and locations stakeout with the Navy and MDE on April 12, 2010.

. Constituents noted in the data boxes at each location indicate that they exceeded their respective RSLs

. Bold font indicates that the constituent exceeded both the RSL and background (if available)

. Background values are presented in Background Soil Investigation Report for Indian Head and Stump Neck Annex (Tetra Tech, 2002).

. J — Analyte present. Value may or may not be accurate or precise.

. L —Analyte present. Value may be biased low. Value may be higher 0
. K= Analyte present. Value may be biased high. Value may be lower
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. (d) - Dissolved Metals
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NOTE

This figure is shown as Figure 5.7-9 in the Preliminary Assessment (Malcolm Pirnie 2005)
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UXO 11 - CSM for MEC Exposure Pathway
Site Inspection Report for UXOs 6, 9, 11,
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NOTE

This figure is shown as Figure 5.7-10 in the Preliminary Assessment (Malcolm Pirnie 2005)
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Photo 5-1: UXO 11 — General view of the site. View is to the east looking towards the valley. Photo was
taken on 11/25/08.






SECTION 6

UXO 13 - FDR Skeet Range

6.1 Site Background

UXO 13 is a 34-acre site in the southwestern portion of NSF-IH adjacent to Mattawoman
Creek (Figure 1-1). It was reportedly used as a recreational skeet range from the 1940s to the
1960s, but this use could not be confirmed during the PA. It is assumed that the area’s use of
munitions was limited to shotgun ammunition and clay targets. Based on interviews with
employees, the PA reported that historic facility maps from the 1940s showed two small
structures in the area of the site that were identified as possible trap houses. Based on the
inferred orientations of the trap houses, firing would have been to the northeast.

A visual survey of a woodland area that is no longer used was conducted on June 23, 2003,
as part of the PA. During the survey, remnants of a wooden building were observed on the
northern portion of the site. Munitions used at the range were assumed to be limited to
shotgun ammunition. The exact quantity of shotgun ammunition deployed or fired at the
range is unknown. Firing records were not available during the PA, and there was no
defensible method of determining the amount of ammunition potentially fired at the range.

CH2M HILL did not visit this site during the site visits conducted in November 2008 and
April 2009 because the exact location of the skeet range was unknown.

6.2 Rationale and Objective

MEC is not associated with this site because it is a small arms range. The munitions
constituents of concern for this site would be lead (and other metals such as antimony,
arsenic, and nickel) from the shots and PAHs from pitch tar used in clay targets. The PA
recommended soil sampling in the area that would have been the maximum shot fall zone,
which would be 375 to 600 feet from the suspected trap houses, to verify the presence of MC
in the suspected range area.

The specific objective of the SI at UXO 13 was to determine if PAHs and metals are present
in surface soil at concentrations that exceed the adjusted residential soil RSL. The objective
was accomplished through the collection of surface soil samples from 10 locations. An aerial
photographic analysis was performed to assist in the observation of the trap houses, if they
had existed, to focus the area of investigation.

6.3 Aerial Photographic Analysis

Historical aerial photographs from 1943 to 1962 were reviewed (Appendix A). The 1943
photograph showed a skeet range. In a 1950 photo, the range appeared inactive, and in a
1961 photo only two of the structures associated with the former skeet range are visible.
These structures were completely surrounded by vegetation in photos from 1962.
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SITE INSPECTION REPORT FOR UXOS 6, 9, 11, 13, 18, 20, 27, 29, 30,31, AND 33

6.4 Field Activities
6.4.1 Soil Sampling

The sample locations were selected based on the locations of the trap houses observed in the
1943 aerial photograph. This decreased the site for investigation to about 2 acres. On April
30, 2010, 10 surface soil samples were collected at 10 locations (ISUXO13-DP01 through
ISUXO13-DP10) at a depth interval of 0 to 0.5 feet bgs (Table 2-1). At each location, a soil
sample was collected with a disposable hand trowel. The samples were placed in the
appropriate sample jars, stored in coolers at 4°C, and shipped to Empirical Labs, LLC. The
samples were analyzed for PAHs and metals (Table 2-1).

Photo 6-1 shows a general view of the site. Appendix G provides photographs of site
conditions taken as part of this SI. Figure 6-1 shows the soil sample locations, which were
based on the trap houses in the 1943 aerial photograph and the most likely shot fall zone
approximately 375 to 600 feet from the former trap houses. Locations ISUXO13-DP01
through ISUXO13-DP04 are around a trap house, possibly the high house. Locations
ISUXO13-DP05 through ISUXO13-DP10 are within the 350- to 600-foot shot fall zone.
Although this is not an MEC site, anomaly avoidance was performed at each location before
soil sampling began. Utility clearance was not conducted because there were no subsurface
intrusive activities.

6.4.2 Deviation from the Work Plan

There were no deviations from the work plan.

6.5 Munitions Constituents
6.5.1 Analytical Results

Table 6-1 presents the raw analytical results; detected constituents as shaded cells;
exceedances of the RSL in bold underlined font; the frequency of detection; and frequency of
exceedance for surface soil. Surface soil samples were collected from locations ISUXO13-
DP01 through ISUXO13-DP10 (Figure 6-1).

The data were evaluated according to the process described in Section 2.4. Soil data were
screened against the adjusted residential soil RSLs. Chemical concentrations in soil that
exceeded the RSLs were further evaluated by comparing the maximum detected
concentrations to site background concentrations, where applicable. The nature and extent
of constituents for soil were evaluated based on exceedance of the RSLs and background
concentrations.

PAHs

As shown on Table 6-1, several PAHs were detected at each location, except at locations
ISUXO13-DP01 through ISUXO13-DP04, where all PAHs were detected. None of the
detected compounds exceeded the RSLs at locations ISUXO13-DP06, ISUXO13-DP09, and
ISUXO13-DP10. One or more of seven PAHs - benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, dibenz(a,h)anthracene, and
indeno(1,2,3-cd)pyrene - exceeded the RSLs at the other locations. Except for
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SECTION 6—UXO 13 — FDR SKEET RANGE

dibenz(a,h)anthracene, which does not have a 95 percent UTL background concentration,
the other compounds exceeded their respective 95 percent UTL background concentrations.

Metals

Several metals were detected at all 10 locations. Two or more of five metals exceeded their
RSLs at each location. These metals are aluminum, arsenic, chromium, cobalt, iron, and
manganese. Except for arsenic, which exceeded the 95 percent UTL background
concentration, the other compounds did not exceed their respective 95 percent UTL
background concentrations.

6.5.2 Summary of Investigation Findings

Surface soil samples were collected and analyzed for the purpose of making a site
management decision. A number of PAHs and metals were detected in the samples and
identified as constituents exceeding the RSLs. Concentrations of these compounds as well as
those that exceeded the 95 percent UTL background concentrations are shown on Figure 6-2.
As shown in the figure, the RSL-exceeded compounds (PAHs and metals) are prevalent at
locations ISUXO13-DP01 through ISUXO13-DP04, around the trap house. Their
concentrations are much higher than those at the other locations (ISUXO13-DP05 through
ISUXO13-DP10).

The maximum concentrations of RSL-exceeded PAHs (benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, and indeno(1,2,3-cd)pyrene) and
metal (arsenic) were above the 95 percent UTL background concentrations. As shown on
Figure 6-2, the PAHs and arsenic are at locations around the trap house. There is no
exceedance of the background values in the shot fall zone.

6.6 Conceptual Site Model

The CSM for UXO 13 was presented in Section 5.1.11 of the PA, and is summarized here and
updated if necessary. UXO 13 was used as a skeet range, so MEC is not present. Therefore,
the exposure pathway for MEC is incomplete and a exposure pathway analysis and CSM
was not completed. The analytical results indicate that PAHs and metals are present at the
site at levels that exceed the RSLs. Figure 6-3 shows the CSM for potential receptors for
exposure to MC.

Soil and surface water/sediments represent a primary source medium for MC. Lead shot
and PAHs from clay targets may have been deposited on the ground surface. Based on the
estimated fan for the skeet range, lead and PAHs could also have been directly released to
surface water. The area identified by the Navy Range Inventory to be the former FDR Skeet
Range is undeveloped and not used; however, the area within the firing arc is currently
developed with numerous installation buildings. Additional portions of the area are
currently wooded, with no active use. The area is part of an upland hunting area. Based on
current site use, potential current human receptors include Navy personnel (military and
civil servants), trespassers, visitors, maintenance workers, contractors, and recreational
users (hunters). Future site use is not expected to change significantly from current site use;
therefore, potential future receptors include current receptors and construction/ utility
workers who may perform any future construction projects at the site. Additionally,

6-3



SITE INSPECTION REPORT FOR UXOS 6, 9, 11, 13, 18, 20, 27, 29, 30,31, AND 33

although unlikely, future residents are considered a worst-case future scenario when
considering unrestricted future site use.

Potentially complete exposure pathways in surface soils and surface water/sediments, exist
for the ingestion, direct contact and inhalation of lead and PAHs for human and animal
receptors. Plants may accumulate MC as well. Given that the site is located within an
upland hunting area, MC entering the food chain may provide migration pathways for
human and ecological receptors. Precipitation infiltration may provide for lead and PAH
mobility into the subsurface soil and into the shallow or surficial groundwater aquifer,
which is assumed to be connected to Mattawoman Creek, which is used recreationally.
Potentially complete exposure pathways to surface water and sediments exist for human
and ecological receptors through dermal contact and ingestion. Potentially complete
exposure pathways also exist for MC in subsurface soils (direct contact, ingestion and
inhalation during intrusive work activities) for all human and ecological receptors.

Although confining layers are expected to prevent the migration of MC to the lower aquifers
used for water supply, potentially complete pathways exist for MC in shallow groundwater
for human receptors and at the point of discharge in Mattawoman Creek for ecological
receptors. Potential receptors for the groundwater include construction/ utility workers
during excavation activities and, in the unlikely event the groundwater is used as a potable
water supply, future residents and/or site workers.

6.7 Conclusions and Recommendations

The PA recommended no further action for MEC and an SI for MC. The site was used as a
skeet range, so it is not a MEC site. No further action is recommended for MEC. This site
was investigated to determine the presence or absence of PAHs and metals in surface soil.
The results from this investigation are adequate to meet the objective of the SL

Several PAHs and metals exceeded their RSLs. The highest concentrations and exceedances
were at locations ISUXO13-DP01 through ISUXO13-DP04, around the trap house. Surface
soil around the trap house is recommended for further investigation to sufficiently delineate
the area for a possible removal action. Therefore, an Rl is recommended for surface soil
around the trap house at UXO 13. No further investigation is recommended for the shot fall
area.
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TABLE 6-1

UXO 13 - Raw, Detected, and Exceeded Constituents in Surface Soil
Sl Report for UXOs 6, 9, 11, 13, 18, 19, 20, 27, 29, 30, 31, and 33
NSF-IH, Indian Head, Maryland

[station 1D o 1SUX013-DP01 1SUX013-DP02 1SUX013-DP03 1SUX013-DP04 1SUX013-DP05 1SUX013-DP06 1SUX013-DP07 1SUX013-DP08 1SUXO13-DP09 1SUXO13-DP10
Sample ID RSS';s" iﬁ:}d:tzga' F';Z:'eir:icg'nm F;Cq:::::c‘: 95 Percent UTL | 1SUX013-5501-0001 | ISUXO13-5502-0001 | ISUXO13-SS03-0001 | ISUXO13-5504-0001 | ISUX013-5505-0001 | ISUXO13-5506-0001 | ISUX013-5507-0001 | ISUX013-5S07P-0001 | ISUXO13-S508-0001 | ISUX013-5509-0001 | ISUXO13-5510-0001
Sample Date 4/30/10 4/30/10 4/30/10 4/30/10 4/30/10 4/30/10 4/30/10 4/30/10 4/30/10 4/30/10 4/30/10
[Chemical Name

Semivolatile Organic Compounds (UG/KG)

1-Methylnaphthalene 22000 10/10 0/10 NA

2-MethyInaphthalene 31000 9/10 0/10 73

|Acenaphthene 340000 5/10 0/10 140 9.86 U 7.94 U 8.57 UJ 9.07 UJ 9.21U

|Acenaphthylene 340000 5/10 0/10 NA 9.86 U 7.94 U 8.57 UJ 9.07 UJ 9.21U
|Anthracene 1700000 9/10 0/10 260

Benzo(a)anthracene 150 9/10 4/10 480

Benzo(a)pyrene 15 10/10 7/10 390

Benzo(b)fluoranthene 150 10/10 4/10 420

Benzo(g,h,perylene 170000 7/10 0/10 130

Benzo(k)fluoranthene 1500 10/10 3/10 360

Chrysene 15000 9/10 3/10 440

Dibenz(a,h)anthracene 15 4/10 4110 NA |  o8U| 794U | 857U  907U)] 921U |  8uU| 799U |
Fluoranthene 230000 10/10 0/10 1,100

Fluorene 230000 5/10 0/10 150
Indeno(1,2,3-cd)pyrene 150 9/10 4/10 100

Naphthalene 3600 5/10 0/10 110
Phenanthrene 1700000 10/10 0/10 1,100

Pyrene 170000 10/10 0/10 880

Total Metals (MG/KG)

[Aluminum 7700 10/10 2/10 19,700

Antimony 3.1 4/10 0/10 NA | 105UL]  0894UL| 0877 UL|
|Arsenic 0.39 10/10 10/10 14.9

Barium 1500 10/10 0/10 80.4

Beryllium 16 10/10 0/10 11

ICadmium 7 3/10 0/10 25 | 039U | 026U  031U| 037U |  03U]| 028U |  0202U ]
Calcium NUT 10/10 0/10 2060

Chromium 0.29 10/10 10/10 33.4

Cobalt 23 10/10 9/10 223

Copper 310 10/10 0/10 20.3

Cyanide 160 2/10 0/10 0.73 | 039U | 028U  0321U| 034U | 034U ]| 034U | 03U |
Iron 5500 10/10 9/10 38,500

Lead 400 10/10 0/10 625

Magnesium NUT 10/10 0/10 1620

Manganese 180 10/10 4/10 1,390

Mercury 23 9/10 0/10 0.16

Nickel 150 10/10 0/10 15.4

Potassium NUT 6/10 0/10 1470

Selenium 39 10/10 0/10 12

Silver 39 0/10 0/10 0.84

Sodium NUT 0/10 0/10 120 341U 309 U 310U 305 U 379 U 296 U 310U 337U 350 U 298 U 292 U
Thallium NSL 0/10 0/10 23

\Vanadium 39 10/10 0/10 53.3

Zinc 2300 10/10 0/10 375

Notes:
Shading indicates detections.

Bolded underlined shading indicates detected regional screening level (RSL) exceedances.

RSLs are current as of May, 2010.

NUT: Nutrients. There is no screening level for Ca, Mg, K, and Na because they are nutrients.

NSL: No screening level. Thallium was removed from the RSLs in December, 2009.
J - Analyte present. Value may or may not be accurate or precise
L - Analyte present. Value may be biased low. Value may be higher

U - The material was analyzed for, but not detected

HMX - High Melting eXplosive. It is also known as octogen and cyclotetramethylene-tetranitramine
PETN - pentaerythritol tetranitrate
RDX - Royal Demolition eXplosive. It is also known as cyclonite or hexogen
UJ - Analyte not detected, quantitation limit may be inaccurate

UL - Analyte not detected, quantitation limit is probably higher

MGI/KG - Milligrams per kilogram
UG/KG - Micrograms per kilogram

NA - Not available

95 percent upper tolerance limits (UTLs) are taken from Table 4-2 from the Background Soil Investigation Report for Indian Head and Stump Neck Annex (Tetra Tech, 2002)

Each sample is designated by an alphanumeric code. Example: ISUXO6-SS01-0001; where | is for Indian Head; S is for site; UXO6 is the site number; SSO01 is surface soil sample from station 1; and 0001 is the sample depth interval (0-0.5 foot bgs). If a “P"
is at the end of “SS01" then it is a duplicate sample from that station.
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Note:

1. MC sample locations were selected based on the results of the aerial photographic analysis.

2. Stations associated with the former skeet range were identified from a 1943 aerial photograph.
According to the configuration of a skeet range, the field would be a semi-circle with 8 stations

for shooting and a control house. Four (1, 4, 7, and 8) of the stations on this figure were identified.
from the aerial photograph. The trap houses at station one and seven are called the "high house"
and "low house," respectively.

3. The investigation area was decreased based on the 1943 aerial photograph. Sample locations
were selected based on the locations of the trap houses and the most likely shot fall zone
approximately 375 to 600 feet from the trap houses.
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Photo 6-1: UXO 13 - General view of the site. Possibly remnants of a trap house Photograph
was taken in June 2010.






SECTION 7

UXO 18 - Battle Range Firing Area

7.1 Site Background

A PA of this site was completed and the findings documented in the WAMS. UXO 18 is a
340-acre water site in the north-central section of Stump Neck Annex (Figure 7-1 and Photo
7-1). It extends from the Potomac River to the north bluff along the shoreline of the
Mattawoman Creek (Figure 1-2). Approximately 184 acres of the site is within UXO 33 —
Water Impact Area, which makes the overlapped area an MEC area and the remaining 156
acres a suspected MEC area. The site was potentially used in the 1900s for battle range
firing, high-powered firing, and for studying underwater impacts. Projectiles tested may
have consisted of 3-, 5-, 8-, 12-, and 14-inch armor-piercing shells, which were fired at the
KATAHDIN target, an experimental Navy ram ship that was assumed to have been in the
Potomac River close to its confluence with Mattawoman Creek. It is also documented that
high-powered firing, using the same munition types as those used for the KATAHDIN
target or pasteboard targets, would have been conducted into the north bluff. Other
munitions types that could be present at this site would include those related to UXO 33
because of site overlap.

The WAMS could not confirm firing from the water to these targets or development of the
pasteboard targets, nor find out the exact dates of usage. As part of the WAMS, a visual
survey was performed, but it yielded no evidence of MC or MEC scraps or fragments.
Neither the visual survey nor the historical information could definitively confirm that this
site was used for battle range firing.

7.2 Rationale and Objectives for an Expanded PA

The WAMS recommended an SI for MEC and no further action for MC. The SI would
consist of a geophysical investigation of 5 acres in the 340-acre site to determine if MEC is
present and whether further action is necessary. The PA did not specify the 5-acre area for
MEC investigation. The PA recommended NFA for MC because activities at the site are
based on anecdotal evidence, and there was limited historical documentation to support the
presence of MC.

Because UXO 18 is a large water site (more than 300 acres), and because of the uncertainty
associated with the types of munitions that could have been used or the exact locations
where activities or operations could have occurred, CH2M HILL recommended an
expanded PA to augment, but not duplicate, the information in WAMS. As a result,
information collected as part of the expanded PA would be used in conjunction with the
WAMS information to provide a recommendation for the site.

The objectives of the expanded PA were accomplished through: (1) review of existing
information in WAMS; (2) records search to obtain additional information on operations at
the site; (3) review of information on sediment dynamics; and (4) risk analysis.
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7.3 Results

Appendix G provides photographs of site conditions taken as part of this SI. Appendix H
presents detailed discussion of the results of the expanded PA. The additional research
conducted indicated 12-inch projectiles hitting the water at Stump Neck within 100 feet of
the Navy-owned dock, and underwater experiments have been reported from the
Explosives Investigation Lab at Stump Neck (Carlisle, 1990). These impact areas could well
have been within the Battle Range Firing Area. CH2M HILL was unable to locate any
historical copies of the Explosives Investigation Lab reports or Ordnance Investigation
Memoranda from this testing. As a result, the specific locations of the impact areas could not
be identified.

The Battle Range Firing Area is lat the mouth of Mattawoman Creek, which borders the
town of Indian Head on the southeast. Mattawoman Creek is listed as impaired under
Section 303 of the Clean Water Act for excess nutrients, sediment, and loss of living
resources. It is also listed by the Maryland Department of State Planning as an Area of
Critical State Concern.

The results of the sediment dynamics study noted that UXO 18 is at the mouth of
Mattawoman Creek and the average depths in the region are 7 to 10 feet. The area is
depositional in nature; sediment carried by Mattawoman Creek deposits near the mouth of
the creek as the cross-sectional area increases and flow velocities decrease. Estimates of
deposition in Mattawoman Creek were not available, but it was assumed that measured
deposition rates at Indian Head are also representative of deposition rates at UXO 18. MEC
items from the explosive fragments of gun firing may have been partially or fully buried by
a combination of sediment deposition and sinking into soft bottom sediments.

The results of the risk analysis indicated that UXO 18 is a large area where MEC may or may
not remain; bottom conditions have silted over, and swift currents with winter flooding may
have moved potential sources down the river or creek. The likelihood of encountering MEC
through recreational activities associated with water sports is remote. However, commercial
activities such as channel dredging could actively disturb bottom sediment conditions to
cause a potential MEC item to be vacuumed from the bottom into a marine vessel.

7.4 Conceptual Site Model

The CSM for UXO 18 was presented in Section 6.1.11 of the WAMS, and is summarized here
and updated if necessary. No MEC was observed during the visual survey and historical
documentation does not provide definitive evidence that this area was a target for battle
range firing. Therefore, a CSM for MEC was not completed. Because this site overlaps

UXO 33, Water Impact Area, refer to Figure 14-1 for MEC CSM. MEC is suspected at this
range; therefore, the presence of MC is unlikely. As a result, a CSM was not completed. For
MC exposure pathways related to the Water Impact Area, refer to Figure 14-2.

7.5 Conclusions and Recommendations

The water dynamics study showed that any munitions items that may be present have likely
been buried by sediment deposition. This would result in an incomplete pathway to human
receptors (recreational) from MEC items and MC. Based on the findings from the expanded
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PA, no further investigation is recommended. However, because of the potential for MEC to
be present, it is recommended that the existing Danger Zone on the National Oceanic and
Atmospheric Administration (NOAA) maps should be expanded to include the potential
impact area from UXO 18. In addition, the Danger Zone regulations should be updated to
reflect the current site use and to restrict intrusive activities (such as anchoring and
dredging) into the underlying sediments unless UXO avoidance procedures are performed.
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Photo 7-1: UXO 18 - General view of the site. View of the Potomac River is to the east. Photo
was taken on 9/9/10.






SECTION 8

UXO 19 - Igniter Area

8.1 Site Background

According to the WAMS, UXO 19 is offshore of Mattawoman Creek along a wooded and
marshy area in a small promontory referred to as “Thieves Point” on the Main Installation
and cover approximately 0.01 acre (approximately 20 feet by 20 feet) (Figure 1-2). The
promontory is a wetland and considered a species protection area. There was one structure

nearby, Building 1451, which was formerly used for storage and was vacant at the time of
the WAMS.

The history of MEC use at UXO 19 is documented in the WAMS. The WAMS reports that a
small pile of igniters was found by Base personnel at the site during an extremely low tide
in 1996 or 1997. Based on descriptions in the WAMS, the igniters were assumed to be electric
primers or electrically primed rifle cartridges approximately 50 caliber in size. Furthermore,
the igniters were suspected to be M2 and/or M60 time blasting fuse igniters. The WAMS
further reported that in March 2004, additional ordnance items were observed by Base
personnel along the shoreline during a low tide event. These items appeared to be MK 1
MOD 1 or MK 2 MOD 0 float signals, and a 250-, 500-, or 750-pound old-style bomb.

Several of the igniters were reportedly picked up and disposed of, but it is unknown if the
disposal of the remaining igniters occurred. The origin of the igniters, dates of use, or date
of disposal were unknown. Interviews with former employees indicated that the igniters
might have come from the Cast Plant. As part of the WAMS, a site visit was conducted in
June 2003. The WAMS noted that igniters were not observed and there were no indications
of MEC because the site was covered with water.

On November 25, 2008, the Navy and CH2M HILL conducted a site visit. Building 1451 has
been demolished since the WAMS was completed (Photo 8-1). Igniters were not observed;
however, munitions-related items, dead wood, and other debris were scattered not only at
UXO 19, but also along an approximately 400-foot stretch of the shoreline and shallow
water. A 100-pound bomb was observed in the shallow water approximately 2 to 4 feet from
the shoreline. The same observation was made during the CH2M HILL site visit on April 22,
2009 with the Navy, EPA, and MDE. On October 26, 2009 and January 12, 2010, CH2M HILL
attempted to conduct a munitions inventory along the shoreline at UXO 19, but was not
completed because of algae -covered water and frozen water conditions, respectively.
CH2M HILL did observe the 100-pound bomb (An-M30A1 Old Style GP) with a large hole
in the shallow water as well as rocket motors (features consistent with 5.0-inch A.R. motor).
Precise MEC nomenclatures and quantities of rocket motors are unknown. Appendix G
provides photographs of the site.

An IRA for MEC is planned for an area covering approximately 0.14 acre (approximately
400 feet along the shoreline by 130 feet into the shallow water of Mattawoman Creek) based
on visual observations of items on November 25, 2008, and May 22, 2009. The objective of
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the IRA is to remove MEC or material potentially presenting an explosive hazard and non-
MEC metal items along the shoreline and visible MEC within the shallow water.

8.2 Rationale and Objective

MEC is associated with this site based on the items observed during several site visits. The
WAMS documented that MC associated with the site include lead styphnate, the filler
material used in M2 and M60 igniters, and smoke composition, the filler material used in
MK 1 and MK 2 float signals.

The specific objective of the SI at UXO 19 was to determine if explosives compounds
(including nitroguanidine, nitrocellulose, and NG) and metals are present in sediment at
concentrations that exceed the adjusted residential soil RSL. The objective was accomplished
through the collection of four sediment samples from four locations along the shoreline.

8.3 Aerial Photographic Analysis

Historical aerial photographs from 1937 to 1961 were reviewed (Appendix A). A 1937 photo
showed an access road leading into the site area; probable debris was visible at the end of
this road in a cleared area adjacent to the site in photos from 1943 to 1950. A 1952 photo
showed this debris as no longer visible, and a large cleared area along the end of the access
road. In a 1961 photo a freshly graded fill area was shown located at the end of the road,
and light-toned material was visible along the shoreline within the fill area.

8.4 Field Activities

8.4.1 Sediment Sampling

On October 27, 2009, four sediment samples were collected at four locations (ISUXO19SD01
through ISUXO19SD04) at a depth interval of 0 to 0.5 feet below the sediment surface along
the shoreline in Mattawoman Creek (Table 2-1). At each location, a sample was collected
with a disposable hand trowel. The samples were placed in the appropriate sample jars,
stored in coolers at 4°C, and shipped to Empirical Labs, LLC. The samples were analyzed
for perchlorate, explosives (including nitroguanidine, nitrocellulose, and NG) and metals
(including cyanide and mercury) (Table 2-1).

Appendix G provides photographs of site conditions taken as part of the SI. Figure 8-1
shows the sediment sample locations. Because of the presence of MEC at the site, anomaly
avoidance was performed at each location by a UXO technician before sediment sampling
was initiated. Utility clearance was not performed because there were no subsurface
intrusive activities and the sampling locations were in the water.

8.4.2 Deviation from the Work Plan

There were no deviations from the work plan.
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8.5 Munitions Constituents
8.5.1 Analytical Results

Table 8-1 presents the raw analytical results; detected constituents as shaded cells;
exceedances of the RSL in bold underlined font; the frequency of detection; and frequency of
exceedance for surface soil. Sediment samples were collected from locations ISUXO19SD01
through ISUXO19SD04 (Figure 8-1).

The data were evaluated according to the process described in Section 2.4. Sediment data
were screened against the adjusted residential soil RSLs. Chemical concentrations in
sediment that exceeded the RSLs were further evaluated by comparing the maximum
detected concentrations to site background concentrations, where applicable. The nature
and extent of constituents for soil were evaluated based on exceedance of the RSLs and
background concentrations.

Explosives

Only one explosive compound (2-amino-4,6-dinitrotoluene) was detected at one location,
ISUXO19SD02. The concentration was detected in the primary sample, but not the duplicate
sample. The concentration (120] pg/kg) did not exceed the RSL.

Metals

Several metals were detected at all four locations. Only arsenic and chromium exceeded
their RSLs at each location. Neither compound, however, exceeded their respective

95 percent UTL background concentration.

8.5.2 Discussion of Investigation Findings

Sediment samples were collected and analyzed for the purpose of making a site
management decision. Only one explosive (2-amino-4,6-dinitrotoluene) was detected at a
concentration of 120] ng/kg at one location (ISUXO19SD02). Explosives were not detected at
the other three locations.

Metals were detected at all locations, but only arsenic and chromium exceeded their RSLs
(Figure 8-2). The concentrations of arsenic ranged from 5.32] mg/kg (ISUXO195SD04) to

19.2] mg/kg (ISUXO19SD02). The concentrations of chromium ranged from 16.4 mg/kg
(ISUXO19SD04) to 21.9 mg/kg (ISUXO19SD02). The maximum concentrations of these
compounds did not exceed their respective 95 percent UTL concentrations of 63 mg/kg and
79.2 mg/kg, respectively. The frequency of detections at each location is similar, but location
ISUXO19SD02 has the highest concentrations of the RSL-exceeded metals.

8.6 Conceptual Site Model

The CSM for UXO 19 was presented in Section 5.1.11 of the WAMS and is summarized here
and updated if necessary. CSMs for MEC and MC are shown as Figures 8-3 and 8-4,
respectively. Potential receptors include both human (Navy personnel (military and
civilian), commercial /recreational user, and trespasser) and ecological receptors (biota) that
may contact the source medium. Human and ecological receptors could potentially be
affected by MEC at the sediment surface. Human receptors could disturb MEC through
recreational activities such as wading and fishing. Activities, such as physical contact with
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sediments, could also affect biota. The pathways for MEC in the subsurface are incomplete
for all receptors because no intrusive activities, such as river dredging, are anticipated. MEC
could, however, be transported to surface sediment by the tides, water currents,
erosion/redeposition, and relocation during heavy rains and storm surges.

The site and adjacent land is currently not used. The promontory is a wetland and
considered a species protection area. Mattawoman Creek, adjacent to the site is used
recreationally for fishing and boating. Potential receptors include both human (Navy
personnel (military and civilian), commercial/recreational user, and trespasser) and
ecological receptors (biota) that may contact the source medium or other media at the site
that may be affected. Potential receptors may potentially ingest or come into physical
contact with surface water at the site. Biota can potentially ingest or come into physical
contact with affected surface water. Human receptors have the potential for physical contact
and ingestion of affected water through recreational activities such as wading or fishing.

A potentially complete pathway is indicated for biota exposed to MC via the food chain. MC
may be taken up by plants and benthic organisms and transferred through the food chain to
feeding biota. There are no domestic animals on or near the site, so the domestic animal
exposure pathway is considered incomplete for all receptors. Fishing is known to occur on
Mattawoman Creek; therefore, fish provide a potentially complete pathway for all receptors.

Human and ecological receptors could potentially be affected by MC at the sediment surface
through ingestion or dermal contact. Human receptors could contact MC through
recreational activities such as wading and fishing. Activities, such as physical contact with
and ingestion of sediments, could also affect biota. The ingestion and dermal contact
pathways for MC in the subsurface are incomplete for all receptors because no intrusive
activities, such as river dredging, are anticipated in the Igniter Area. MC could, however, be
transported to surface water by the tides, water currents, erosion/redeposition, and
relocation during heavy rains and storm surges.

8.7 Conclusions and Recommendations

The PA recommended a removal action for MEC and an SI for MC. This site was
investigated to determine the presence or absence of explosives and metals in sediment
along the shoreline of Mattawoman Creek. The results from this investigation are adequate
to meet the objective of the SI. The results show that explosives compounds are not of
concern at this site. Although two metals (arsenic and chromium) exceeded their RSLs, their
concentrations were below the background levels. Therefore, sediment is recommended for
no further investigation.
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TABLE 8-1

UXO 19 - Raw, Detected, and Exceeded Constituents in Sediment
Sl Report for UXOs 6, 9, 11, 13, 18, 19, 20, 27, 29, 30, 31, and 33

NSF-IH, Indian Head, Maryland

Station ID RSLs Res Soil X Frequency of | Frequency of ISUX019SD01 ISUXO19SD02 ISUXO19SD03 ISUXO19SD04
Sample ID 10 for SD Detection Exceedance 95 Percent UTL ISUX019SD010001 ISUXO19SD020001 ISUXO19SD020001P ISUXO19SD030001 ISUXO19SD040001
Sample Date Adjusted 10/27/09 10/27/09 10/27/09 10/27/09 10/27/09
Chemical Name

Explosives (ug/kg)

1,3,5-Trinitrobenzene 2200000 0/4 0/4 NA 300 U 300 U 300 U 300 U 300 U
1,3-Dinitrobenzene 6100 0/4 0/4 NA 300 U 300 U 300 U 300 U 300 U
2,4,6-Trinitrotoluene 36000 0/4 0/4 NA 300 U 300 U 300 U 300 U 300 U
2,4-Dinitrotoluene 16000 0/4 0/4 NA 300 U 300 U 300 U 300 U 300 U
2,6-Dinitrotoluene 61000 0/4 0/4 NA 300 U 300 U 300 U 300 U 300 U
2-Amino-4,6-dinitrotoluene 150000 1/4 0/4 NA 300 U 120 J 300 U 300 U 300 U
2-Nitrotoluene 29000 0/4 0/4 NA 300 U 300 U 300 U 300 U 300 U
3-Nitrotoluene 6100 0/4 0/4 NA 300 U 300 U 300 U 300 U 300 U
4-Amino-2,6-dinitrotoluene 150000 0/4 0/4 NA 300 U 300 U 300 U 300 U 300 U
4-Nitrotoluene 240000 0/4 0/4 NA 300 U 300 U 300 U 300 U 300 U
HMX 3800000 0/4 0/4 NA 300 U 300 U 300 U 300 U 300 U
[INitrobenzene 48000 0/4 0/4 NA 300 U 300 U 300 U 300 U 300 U
[INitrocellulose 100000000 0/4 0/4 NA 3000 U 3000 U 3000 U 3000 U 3000 U
[INitroglycerin 6100 0/4 0/4 NA 1,500 U 1,500 U 1,500 U 1,500 U 1,500 U
[INitroguanidine 6100000 0/4 0/4 NA 100 U 100 U 100 U 100 U 100 U
[[Perchiorate 55000 0/4 0/4 NA 276 U 33U 295 U 29.1U 26.5 UJ
[PETN NSL 0/4 0/4 NA 1,500 U 1,500 U 1,500 U 1,500 U 1,500 U
RDX 55000 0/4 0/4 NA 300 U 300 U 300 U 300 U 300 U
Tetryl 240000 0/4 0/4 NA 300 U 300 U 300 U 300 U 300 U
Total Metals (mg/kg)

Aluminum 77000 414 0/4 52,362 2,540 4,000 3,610 4,630 6,510
Antimony 31 0/4 0/4 NA 1.01 R 2.39 R 22R 2.09 R 0.947 R
Arsenic 3.9 4/4 4/4 63 917 )] 1923 16.3 ] 159 532
Barium 15000 4/4 0/4 577 18.7 K 35.4 K 26.8 K 37.4 K 52.7 K
Beryllium 160 414 0/4 10.9 0.74 1.09 1.18 1.22 0.812
Cadmium 70 0/4 0/4 1.85 0.376 B 0.192 B 0.733 U 0.696 U 0.163 B
Calcium NUT 414 0/4 88,137 337K 562 K 455 K 750 K 736 K
Chromium 2.9 414 414 79.2 19.7 21.9 19.7 21.7 16.4
Cobalt 23 4/4 0/4 118 6.12 K 4.76 K 4.58 K 5.38 K 5.79 K
Copper 3100 4/4 0/4 297 203 L 39.6 L 326 L 331L 357 L
Cyanide 1600 1/4 0/4 NA 0.345 U 0.413 U 0.368 U 1.07 0.331 U
Iron 55000 4/4 0/4 193,218 31,300 J 50,700 J 47,000 J 52,500 J 30,700 J
[lLead 4000 4/4 0/4 476 15.2 L 479 L 17.6 L 215 L 248 L
[IMagnesium NUT 4/4 0/4 19,043 291 J 525 J 449 ] 650 J 975
[Manganese 1800 4/4 0/4 2,561 159 3173 212 J 398 139
[IMercury 23 2/4 0/4 0.778 0.039 U 0.0266 J 0.0186 J 0.0234 J 0.0375 U
[INickel 1500 4/4 0/4 382 7.32 7.27 7.28 12.6 8.96
Potassium NUT 4/4 0/4 5,061 229 K 413 K 360 K 452 K 524 K
Selenium 390 2/4 0/4 6.45 0.329 J 0.797 U 0.733 U 0.696 U 0.361
Silver 390 0/4 0/4 0.92 0.338 U 0.797 U 0.733 U 0.696 U 0.316 U
Sodium NUT 414 0/4 472 98.5 K 141 K 128 K 149 K 142 K
Thallium NSL 0/4 0/4 NA 0.541 U 1.28 U 117U 111U 0.505 U
Vanadium 390 414 0/4 196 19.4 51.6 J 313 39.5 17.5
Zinc 23000 414 0/4 1,660 425 K 74.9 K 63.5 K 63.8 K 50.9 K
Notes:

Shading indicates detections

Bolded underlined shading indicates detected regional screening level (RSL) exceedances.

RSLs are current as of May, 2010.

NUT: Nutrient. There is no screening level for Ca, Mg, K, and Na because they are nutrients.

NSL: No screening level. There is no RSL for PETN. Thallium was removed from the RSLs in December, 2009.

B - Analyte not detected at significantly greater than that in an associated blank

J - Analyte present, value may or may not be accurate or precise

K - Analyte present, value may be biased high, actual value may be lower
L - Analyte present, value may be biased low, actual value may be higher

R - Unreliable Result

U - The material was analyzed for, but not detected
UJ - Analyte not detected, quantitation limit may be inaccurate

95 percent upper tolerance limits (UTLs) are taken from Table A-12 from the Background Soil Investigation Report for Indian Head and Stump Neck Annex (Tetra Tech, 2002)

HMX - High Melting eXplosive. It is also known as octogen and cyclotetramethylene-tetranitramine
PETN - pentaerythritol tetranitrate

RDX - Royal Demolition eXplosive. It is also known as cyclonite or hexogen

NA - Not available

mg/kg - Milligrams per kilogram
ua/kg - Micrograms per kilogram
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and MEC inventory in October 2009 at the time the samples were
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2. The investigation area was expanded from the site boundary in the
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visit; munitions-related items were observed scattered along an
approximately 400-foot stretch of the shoreline, and shallow water.
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1. Sample locations were based on the November 25, 2008 site visit and
MEC inventory in October 2009 at the time the samples were collected.
2. Constituents noted in the data boxes at each location indicate that they
exceeded their respective RSLs.

3. Bold font indicates that the constituent exceeded both the RSL and
background (if available).

4. Background values are presented in Background Soil Investigation
Report for Indian Head and Stump Neck Annex (Tetra Tech, 2002).

5. J — Analyte present. Value may or may not be accurate or precise.
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Photo 8-1: UXO 19 - General view of the site. View is to the east. Photo was taken from the top
of demolished Building 1451 foundation. Mattawoman Creek is to the left and top. Photo was
taken on 11/25/08.






SECTION 9

UXO 20 - Safety Thermal Treatment Point

9.1 Site Background

UXO 20 is a 1.6-acre site at the end of Old Burn Point Way on a peninsula that extends
southwest from the Main Installation into the confluence of the Mattawoman Creek and the
Potomac River (Figure 1-1). According to the IAS, the STTP is a man-made peninsula
constructed of sand, fill material, rocket motor casings, empty cartridges, and coal fly ash.
The PA reported an active test point that uses a maximum of 100 pounds of 1.1 explosive,
which translates to a fragmentation distance of 5,362 feet, north of the STTP site on the same
peninsula. This potential fragmentation zone fully encompasses the site. At the time of the
PA, testing occurred within enclosed chambers, but explosives testing outside of the
chamber was being proposed.

After abandoning the original burning ground in 1942, OB of waste pyrotechnics and single-
base, double-base, and composite propellants was performed. Initially, the STTP was set up
for two separate uses: (1) the primary burn area, located from the tip of the peninsula and
the area 150 feet inland, used for OB of munitions; and (2) the secondary burn area, used for
munitions testing, which included deflagration-to-detonation testing and pierce testing.
From 1942 to 1988, OB occurred at the site on a weekly basis. Until the 1950s, several types
of propellants, including water or solvent wet wastes, were burned at the STTP at a rate of
40 to 50 pounds per week. The burning of up to 25,000 pounds per year of less-sensitive
explosives, other pyrotechnics, and difficult-to-burn ordnance materials continued through
1988. Additionally, the STTP was used for the open burning/ open detonation (OB/OD) of
projectiles, cartridge-activated devices/ propellant-actuated devices, primers, less-sensitive
explosives, high explosives, and other pyrotechnics using in-ground pits. Although ejected
materials occasionally left the OB area, most ordnance items would not have penetrated the
ground because no firing of munitions occurred.

According to Base personnel, all material was burned directly on the ground when the STTP
was first constructed. Scrap propellants were put in pits in the ground and ignited. New soil
would be brought in periodically as needed. Onsite burn pans were added in 1980. In a few
instances, the steel deflection shield was not able to prevent ejected materials from leaving
the area. These incidences were caused primarily by burning NG solvents or plastic- bonded
explosives in bulk form.

The IAS (Fred Hart, 1982) reports that sometime in the late 1970s, 5 gallons of waste solvents
were spilled on the STTP, reaching surface water. In addition, it was reported that during
the same time period, metal items from the site were occasionally ejected into Mattawoman
Creek and the Potomac River during OB.

The STTP was previously designated as Solid Waste Management Unit 20 under the
installation’s Resource Conservation and Recovery Act program. In 1993, a study was
conducted at the STTP to evaluate whether a clean closure of the range was feasible under
the Resource Conservation and Recovery Act. As part of this site characterization, soil and
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groundwater samples were collected. The investigation concluded that the detected
concentrations of explosives and metals within the soil and groundwater were at levels that
would prohibit closure without further action. Soil and groundwater samples contained
elevated levels of metals, explosives, volatiles, and semivolatiles when compared to
background samples.

Several objects were observed during a June 2003 visual survey of the STTP as part of the
PA. These objects included a large, cylindrical steel unit, which was identified as the former
burn tank in the primary burn area, as well as a steel deflection screen and miscellaneous
explosives testing equipment. On November 25, 2008, the Navy and CH2M HILL conducted
a site visit and observed the same items documented in the PA as well as a free-standing
metal frame and a steel deflection screen (Photo 9-1). The same observation was made
during the April 22, 2009 site visit CH2M HILL made with the Navy, EPA, MDE, and Navy
historian Jim Dolph. Appendix G provides photographs of site conditions taken as part of
the SI.

9.2 Rationale and Objective

UXO 20 has been used for OB/OD of waste pyrotechnics, solvents, projectiles, cartridge-
activated devices / propellant-actuated devices; primers, less-sensitive explosives, high
explosives, and single-base, double-base, and composite propellants, according to historical
evidence and site personnel interviews. Because facility activities may have resulted in
munitions being released into the environment, an SI was recommended for MEC and an RI
for MC in the PA.

The objective of the SI was to determine the presence or absence of MEC at UXO 20 through
DGM in 2.59 acres of the site. This area was expanded based on visual observations of items
at the site during the November 2008 and April 2009 visits. An aerial photographic analysis
was performed to identify past activities at the site.

9.3 Aerial Photographic Analysis

Historical aerial photographs from 1943 to 1981 were reviewed (Appendix A). In a June 1943
photograph an access road led to a small peninsula along the shoreline, and this peninsula
was expanded by October. In a 1950 photograph, four stained areas were visible on the
peninsula. A 1951 photo shows a large rectangular stained area near the center of the
peninsula, and what was likely an open vertical tank on the north end. In a 1952 photo,
another stained area is visible on the south end of the peninsula, and in a 1954 photo a
rectangular light-toned area was also in evidence there; multi-toned material appeared in
photos dating from 1956 to 1964, and an evidence of an explosion was visible in a 1961
photo. In photographs from 1972 through 1981, dark-toned material was visible at the
southern end of the peninsula. In a 1972 photo, an open tank and a vertical open tank are
visible at the north end of the site; the vertical tank remained in photos through 1981.

9.4 Field Activities

Fieldwork in support of DGM would have consisted of vegetation clearing in about 1 acre of
the 2.59 acres, surface metal removal for staging within 100 yards of the site for disposal as
scrap metal, and DGM over 2.59 acres of the site. Before field activities started, an Explosive

9-2



SECTION 9—UXO 20 — SAFETY THERMAL TREATMENT POINT

Safety Determination Request (ESSDR) was submitted to NOSSA for approval. An ESSDR
was deemed appropriate for this fieldwork because there would be no intrusive activities.
NOSSA’s response was that because the items may be contaminated with explosives,
equipment that would come in contact with these items would present explosive conditions;
so an ESS was warranted. Appendix G provides photographs of site conditions taken as part
of this SI.

Deviation from the MEC Work Plan

Field activities in support of a DGM were not performed because NOSSA would only allow
work to be done under an ESS.

9.5 Conceptual Site Model

The CSM for UXO 20 was presented in Section 5.4.11 of the PA, and is summarized here.
Historical use indicates that MEC may be present in the surface soil at the site. CSMs for
MEC and MC are shown as Figures 9-1 and 9-2, respectively. As shown on Figure 9-1, a
potentially complete exposure pathway exists for MEC in the subsurface and surface soil.
Potential receptors include both human and ecological receptors. Exposure routes include
direct contact through handle/tread underfoot as well as intrusive activities such as
excavation.

As shown on Figure 9-2, soil and surface water/sediments affected by MC represent a
primary source medium. The site is currently vacant; however, an active test point in
located on the northern portion of the peninsula, and the potential fragmentation zone may
extend over the site. Current activities at the site include light ground maintenance. Based
on the current site use, potential current human receptors include Navy personnel (military
and civil servants), trespassers, visitors, maintenance workers, contractors, and recreational
users. Future site use is not expected to change significantly from current site use; therefore,
potential future receptors include current receptors and construction/utility workers who
may perform any future construction projects at the site. Additionally, although unlikely,
future residents are considered a worst-case future scenario when considering unrestricted
future site use.

Potentially complete exposure pathways exist for surface soil, surface water and sediments
for all human and ecological receptors. Exposure routes include direct contact, ingestion,
and inhalation. Direct human or biota contact with subsurface soil is possible if the soil is
disturbed through excavation or drilling activities, creating possible migration routes/
mechanisms for constituent-affected soils. Direct human or biota contact with surface soil
may also be possible. The food chain also represents an exposure medium through
plant/animal uptake for biota (including game such as deer and wild turkey). Hunting is
permitted near to the range during certain periods of the year and by permit only. Because
Since the area is partially located on a wetland area there are also potential pathways for
ecological ingestion by biota on range, and dermal contact with surface water/sediments for
both human and ecological receptors.

Precipitation infiltration may provide for contaminant mobility into the subsurface soil and
into the shallow or surficial groundwater aquifer, which is assumed to be connected to
Mattawoman Creek. Although confining layers are expected to prevent the migration of MC
to the lower aquifers used for water supply, potentially complete pathways exist for MC in
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shallow groundwater for human receptors and for ecological receptors after discharge to
Mattawoman Creek.. Potential receptors for the groundwater include construction/ utility
workers during excavation activities, and in the unlikely event the groundwater is used as a
potable water supply, future residents and/or site workers.

9.6 Recommendations

The PA recommended an SI for MEC and an RI for MC. An RI is recommended for MEC
and MC (in soil and groundwater) at UXO 20.
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Photo 9-1: UXO 20 - General view of the site. View is to the north. It shows a grassy foreground
(bare in some areas) with MEC items in the background. Photo was taken on 11/25/08.






SECTION 10

UXO 27 — Sonar Training Area

10.1 Site Background

UXO 27 is a 2.1-acre site, of which approximately 1.5 acres lies within the Potomac River
and 0.6 acre is on the adjacent shoreline of the Stump Neck Annex (Figure 1-2 and Photo 10-
1). It is encompassed within the boundaries of UXO 33 - Water Impact Area. The WAMS
reported that this site was used for sonar training by Navy divers during the 1980s to mid
1990s. During the training, inert munitions items were submerged just offshore so divers
could train in underwater ordnance identification. One torpedo casing, one underwater
mine casing, and one bomb casing were visible at low tide approximately 75 feet from the
water’s edge, and it is not known if the items were inert ordnance associated with sonar
training. The water portion of the site is currently a recreational waterway, and the land
portion is undeveloped. Because potentially non-inert ordnance items have been observed
at the site, munitions may be present. As part of the WAMS, a visual survey of UXO 27 was
conducted on June 2, 2004. Only a minimal portion of UXO 27 was visible from the
shoreline. The visual survey revealed no evidence of munitions at the site.

On November 25, 2008, the Navy and CH2M HILL conducted a site visit. The exact location
of the site could not be determined. Based on conversations between CH2M HILL’s senior
munitions consultant with a former EOD person, and input from the Navy historian, it was
speculated that the site may be off the Dive Locker Pier, less than a mile to the west of UXO
27.

10.2 Rationale and Objective

Because of the historical use of the site, the WAMS recommended an SI for MEC and no
further action for MC. The objective of the SI was to determine the presence or absence of
MEC at UXO 27. The exact location, however, was not identified during the WAMS, so two
locations were investigated during this SI using water DGM. The first location is the

1.5 acres of the original location in the WAMS that lies within the Potomac River (herein
referred to as UXO 27), and the second location is the area referred as the Dive Locker Pier.
Figure 10-1 shows the locations of both areas. An aerial photographic analysis was
performed to identify past activities at the site.

10.3 Aerial Photographic Analysis

Historical aerial photographs from 1943 to 1981 were reviewed (Appendix A). Photos from
1943 to 1957 show a boat house and building present at the pier; the boat house was
expanded between 1956 and 1957. A boat house was also shown east of the pier in a 1961
photo, along with a boat, and two dark-toned objects were visible in the river west of the
pier in photos through 1964. A rectangular structure was located along the shoreline east of
the pier, which featured a ship and other vessels in a 1964 photo. A photo from 1972 showed
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that the boat house near the pier was no longer in evidence, and an access road leading to a
cleared area along the shoreline east of the pier was shown in photos up through 1981.

10.4 Field Activities

Field activities for water DGM at both areas started on April 15, 2010 and were completed
on April 18, 2010. Shallow marine bathymetry and side-scan sonar surveys were conducted
over approximately 8 acres (5.1 acres at UXO 27 and 2.98 acres at the Dive Locker Pier) by
an ARM field team consisting of two field geophysicists along with a marine scientist from
Aqua Survey, Inc. (subcontracted to ARM). From April 15 to April 18, 2010, the shallow
marine DGM survey was conducted using a TVG marine magnetometer system with RTK-
GPS positioning. The coverage maps for UXO 27 and the Dive Locker Pier are provided in
Figure 10-2 and Figure 10-3, respectively. A detailed description of the work performed is
provided in the Geophysical Report (Appendix B).

Data acquisition was conducted in two phases: the first phase consisted of a bathymetry and
side-scan sonar survey to characterize the site conditions of the river bed, and the second
phase consisted of a magnetometer survey to determine the presence of ferrous anomalies.
At the Dive Locker Pier, approximately 2.98 acres of data were collected adjacent to the
northern end of the pier. Data were not collected on the western or eastern sides of the pier
because of a number of factors, including: Access restrictions associated with Department of
Defense operations on the western side of the pier; limited maneuverability of the tow
vessel and tow-fish between the eastern side of the pier and pilings/breakwater; and
equipment safety of operating the tow-fish close to the existing pier, pilings, and other
structures.

Following collection of the data, an extensive QC program was applied to the DGM
operations at both areas. The geophysical system was field-tested as indicated in the MEC
Work Plan. Both ARM and CH2M HILL performed QC of geophysical data and data
deliverables. The CH2M HILL QC geophysicist confirmed that all DQOs outlined in the
work plan were met during the DGM survey. All tests outlined in the MEC Work Plan were
performed on the DGM instruments at the appropriate intervals (e.g., daily, at start of
project), and results were checked by ARM’s QC geophysicist prior to delivery to

CH2M HILL and subsequently checked by CH2M HILL geophysicists.

10.5 Results

Following data processing as described in the Geophysical Report, UXO 27 has a total of 277
individual anomalies over the 5.1-acre area. Of these, 143 individual anomalies were
identified in the approximately 1.7 acres of the designated grid boundary and 134 anomalies
were identified outside of the grid boundary. This resulted in a target density of
approximately 51 and 87 anomalies per acre in the 5.1-acre area (overall surveyed area) and
1.7-acre area (designated grid boundary), respectively. Attachment F in Appendix B
provides figures that show the locations of the anomalies.

The Dive Locker Pier had a total of 245 individual anomalies, of which 75 anomalies were
located within 4 anomaly polygons, in the approximately 3-acre area where data were
collected. This resulted in a target density of approximately 84 anomalies per acre.
Attachment F in Appendix B provides figures that show the locations of the anomalies.
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SECTION 10—UXO 27 — SONAR TRAINING AREA

10.6 Conceptual Site Model

The CSM for the UXO 27 was presented in Section 6.2.11 of the WAMS, and is summarized
here and updated if necessary. CSMs for MEC and MC are shown as Figures 10-4 and 10-5,
respectively. As shown on Figure 10-4, potential receptors include both human (Navy
personnel (military and civilian), commercial/recreational user, and trespasser) and
ecological receptors (biota) that may contact the source medium. Human receptors such as
Navy personnel (military and civilian), commercial/recreational user or trespassers could
disturb MEC at the sediment surface through recreational activities such as wading and
fishing. Activities, such as physical contact with sediments, could also affect biota.

The pathways for MEC in the subsurface are incomplete for all receptors because no
intrusive activities, such as river dredging, are anticipated in the site. MEC could, however,
be transported to surface sediment by the tides, water currents, erosion/redeposition, and
relocation during heavy rains and storm surges.

As shown on Figure 10-5, the site is currently used for recreational activities, including
fishing and boating. Potential receptors include both human (Navy personnel (military and
civilian), commercial /recreational user, and trespasser) and ecological receptors (biota) that
may contact the source medium or other media at the site that may be affected. Potential
receptors may potentially ingest or come into physical contact with surface water at the site.
Biota can potentially ingest or come into physical contact with affected surface water.
Human receptors have the potential for physical contact and ingestion of affected water
through recreational activities such as wading or fishing.

A potentially complete pathway is indicated for biota exposed to MC at the site via the food
chain. MC may be taken up by plants and benthic organisms and transferred through the
food chain to feeding biota. There are no domestic animals on or near the former range, so
the domestic animal exposure pathway is considered incomplete for all receptors. Fishing is
known to occur on Potomac River; therefore, fish provide a potentially complete pathway
for all receptors.

Human and ecological receptors could potentially be affected by MC at the sediment surface
through ingestion or dermal contact. Human receptors such as Navy personnel (military
and civilian), commercial/recreational user or trespassers could contact MC through
recreational activities such as wading and fishing. Activities, such as physical contact with
and ingestion of sediments, could also affect biota. The ingestion and dermal contact
pathways for MC in the subsurface are incomplete for all receptors because no intrusive
activities, such as river dredging, are anticipated in the Sonar Training Area. MC could,
however, be transported to surface water by the tides, water currents, erosion/redeposition,
and relocation during heavy rains and storm surges.

10.7 Conclusions and Recommendation

The WAMS recommended an SI for MEC and no further action for MC. The marine DGM
results for UXO 27 and the Dive Locker Pier identified 277 and 245 anomalies, respectively.
This indicates that ferrous metals are present in these areas in the Potomac River.
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Because of the potential for MEC to be present, it is recommended that institutional controls
should be implemented; existing Danger Zone on NOAA maps should be expanded to
include the potential areas from UXO 27 and the Dive Locker Pier. In addition, the Danger
Zone regulations should be updated to reflect the current site use and to restrict intrusive
activities (such as anchoring or dredging) into the underlying sediments unless UXO
avoidance procedures are performed first.
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Dive Locker Pier - DGM Coverage Map
Site Inspection Report for UXOs 6, 9, 11, 13, 18, 19, 20, 27, 29, 30, 31, and 33
NSF-IH, Indian Head, Maryland

Note:
Figure is taken from the Geophysical Survey Report
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MEC Location/ Release

NOTE

This figure is shown as Figure 6.2-2 in the Water Area Munitions Study (Malcolm Pirnie 2005)
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Photo 10-1: UXO 27 - General view of the site. View is to the southeast from the Potomac River.
Photo was taken on 4/18/10.






SECTION 11

UXO 29 - Southwestern Pistol Range

11.1 Site Background

UXO 29 is a 1.26-acre site at the western end of the Main Installation (Figure 1-1). It lies
within the estimated boundary of the firing fan from UXO 11 (The Valley) site. It was
reportedly used for small arms training. The dates of use are unknown. It was identified on
a 1942 installation map as a “target area” (Figure 11-1). A hill is located along the
northeastern portion of the range, and the PA noted that shooting may have occurred into
the hill. No information was found regarding the layout and orientation of the range.
Detailed records of the types and quantities of small arms ammunition used at this range
were not available during the PA. Based on the reported use of the site for small arms, the
following small arms ammunitions were likely used: .22-cal, 9-mm, .45-cal, and .50-cal. A
visual survey was conducted on June 2, 2004 as part of the PA. The area consists of a cleared
grassy field surrounded by hardwood forest. It was noted in the PA that according to
installation personnel, an osprey nest was seen adjacent to this site. The area is currently
designated as a wildlife field.

On November 25, 2008, the Navy and CH2M HILL conducted a site visit. The exact location
of the target area could not be determined. It is currently a large open grassy area with a
hummocky terrain (Photo 11-1). The same observation was made during the April 22, 2009
site visit CH2M HILL made with the Navy, EPA, MDE, and Navy historian Jim Dolph.
Appendix G provides photographs of site conditions taken as part of the SI.

11.2 Rationale and Objective

Based on the reported use of small arms for the site, the PA recommended NFA for MEC
and an SI for MC. The specific objective of the SI at UXO 29 was to determine if metals and
cyanide are present in surface soil. The objective would have been accomplished through
the collection of surface soil from 10 locations.

During the April 22, 2009 site visit with by Navy, EPA, MDE, Navy historian Dolph), and
CH2M HILL, Mr. Dolph presented information he had obtained from the National
Archives. The information was presented in a desktop evaluation (DTE) technical
memorandum (CH2M HILL, 2010c) with a proposed recommendation for the site. The
information provided in the subsequent sections is taken from the DTE technical
memorandum.

11.3 Desktop Evaluation and Results

According to Mr. Dolph, the target line at this site would have been parallel to the shoreline,
indicating that the Navy would have been shooting towards the water rather than into the
hillside in the opposite direction. It was initially assumed that the firing line would have
been perpendicular to the shoreline and the target area would have been in front of the
hillside. However, the map provided by Mr. Dolph showed the reverse (Figure 11-2). The
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map shown on this figure is dated June 30, 1949. It is assumed that the firing range is shown
on this map at a later date as a carry-over of features shown on previous maps. Mr. Dolph
speculated that during the war, a target area would have been set up quickly for practice,
which could have been used for about 3 years. Based on the aerial photograph that Mr.
Dolph obtained, the land looked as though it had been severely graded, with no evidence of
the pistol range (Figure 11-3). In that regard, it is unknown how much clean soil was placed
on the surface. As a result, sampling is not considered to be necessary because the soil
presently at the site will not be representative of past conditions. It is assumed that any soil
sample that will be collected will be clean soil. The DTE recommended no further
investigation for this site.

11.4 Conceptual Site Model

The CSM for UXO 29 was presented in Section 5.6.11 of the PA, and is summarized here and
updated if necessary. Historical and visual evidence indicated that MEC are not present.
Therefore, no complete exposure pathways exist for MEC. As a result, a CSM was not
completed for MEC. The PA documented that MC may be present; therefore, potential MC
exposure pathways do exist (Figure 11-4). Based on the results of this SI, the site has been
regraded and as a result, exposure pathways no longer exist.

11.5 Recommendation

Based on IHIRT discussions on April 22, 2009, and the recommendation in the DTE, the
IHIRT agreed to NFA for this site.
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Photo 11-1: UXO 29 - General view of the site. View is to the southwest. Terrain is grassy and
hummocky. Potomac River is to the right and the hillside is to the left. Photo was taken on
11/25/08.






SECTION 12

UXO 30 - Gate 3 Burning Ground

12.1 Site Background

UXO 30 is on the western shoreline of the Main Installation along the shoreline of the
Potomac River (Figure 1-1). The site covers approximately 0.23 acre (100 feet by 450 feet)
and lies within the estimated firing fan from UXO 11 (The Valley), making it a suspected
munitions area. It is reported in the PA that the site was a potential burning ground
operating from 1955 to 1961. Explosives may have been brought to the site for burning;
however, the types and quantities of explosives are unknown. Based on interviews
conducted during the PA, burned munitions could have included flares, pyrotechnics, solid
fuse boosters, bulk explosives, propellants, and small arms ammunition. A visual survey of
the site was conducted on June 2, 2004 as part of the PA. Pieces of an old stove were
observed, as well as evidence of burnt ground surface. However, the visual survey revealed
no evidence of munitions at the site.

On November 25, 2008, the Navy and CH2M HILL conducted a site visit (Photo 12-1). The
exact location of the site could not be determined. However, plastic bottles, empty drums,
metal pipes and pieces, charred ground, and two structures that appear to have been
associated with a gas line were observed. The same observation was made during the April
22, 2009 site visit CH2M HILL made with the Navy, EPA, MDE, and Navy historian Jim
Dolph. Mr. Dolph presented aerial photographs of the site showing a barge that was
moored in the water to the south of the site. It was mentioned that the location and tracking
of the gas lines would likely lead to the shoreline because burning may have occurred on
the barge. Based on the items observed at the site, Mr. Dolph and MDE observed that this
could be the original landfill for NSF-IH.

12.2 Rationale and Objective

MEC burned at UXO 30 could have included flares, pyrotechnics, solid fuse boosters, bulk
explosives, propellants, and small arms ammunition. UXO 30 is overlapped by the firing fan

from UXO 11, so there is a potential for munitions associated with UXO 11 to be present at
the UXO 30.

The objective of the Sl is to determine the presence or absence of MEC and MC at UXO 30.
The objective for MEC was accomplished through DGM of the entire site. The objective for
MC was accomplished through the collection of surface soil, subsurface soil, and in situ grab
groundwater to determine if PAHs, perchlorate, explosives (including nitroguanidine,
nitrocellulose, and NG) and metals are present at concentrations that exceed the adjusted
residential soil RSL for soil and adjusted tap water RSL for groundwater.

12.3 Aerial Photographic Analysis

Historical aerial photographs from 1937 to 1964 were reviewed (Appendix A). In a 1937
photo an access road is shown leading to a rectangular structure in the water, which
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remained in place throughout the study period. Another access road leads to a ground-
scarred and disturbed area to the north, which was revegetated by 1943 according to photos.
A linear feature was visible in the disturbed area beginning in a 1943 photo, and remained
until at least 1952, according to photos. A footpath visible in a 1944 photo was revegetated
in a 1950 photo, and a guard house had been built by that time as well. A light-toned
structure was present in a 1952 photo near the linear feature, and remained until 1957.
Medium- and dark-toned materials were present at the end of the access road in a 1962
photo, and by 1964 the access road had revegetated.

12.4 Field Activities

Field activities at this site consisted of the following, in chronological order:

Stakeout of site boundary using GPS for DGM - Performed by CH2M HILL. Several of the
points to the west of the site boundary were in the Potomac River; therefore, the shoreline
was used as the west boundary line for the site.

Site boundary survey for DGM by licensed surveyor - Performed by Thoth on March 8,
2010.

Access road and land clearing - Performed by OER from March 9, 2010 through March 12,
2010. The site was cleared of brush and small trees, and non-MEC metal items were
removed

Survey of buried seeds for DGM QC check - CH2M HILL buried the seeds at UXOs 11 and
30; Thoth surveyed the seeds from March 18 to 19, 2010.

DGM - Performed by ARM from March 30, 2010 to April 9, 2010.

Stakeout of MC sampling locations - Performed the Navy, MDE, and CH2M HILL on April
12, 2010.

Utility clearing - Performed by Accumark, Inc. on April 13, 2010.

DPT and MC sampling - Drilling services provided by Vironex and sampling conducted by
CH2M HILL from April 14 to April 16, 2010.

All field activities were conducted under the supervision of CH2M HILL’s UXO technician
and/or engineer. Anomaly avoidance was implemented throughout field activities by the
UXO technician. Appendix G provides photographs of site conditions taken as part of the SI.

12.4.1 DGM Survey

On April 6, 2010, a DGM survey was conducted in all accessible areas across the site. The
coverage map for UXO 30 is provided in Figure 12-1. An extensive QC program was applied
to the DGM operations at the site. The geophysical system was field-tested as described in
the MEC Work Plan. Both ARM and CH2M HILL performed QC of geophysical data and
data deliverables. The CH2M HILL QC geophysicist confirmed that all DQOs outlined in
the MEC Work Plan were met during the DGM survey.

All tests outlined in the work plan were performed on the DGM instruments at the
appropriate intervals (e.g., daily, at start of project) and results were checked by ARM’s QC
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geophysicist prior to delivery to CH2M HILL and subsequently checked by CH2M HILL
geophysicists.

Two blind QC items were seeded within the investigation area. The QC items were used to
validate the DGM subcontractor’s ability to meet the project DQOs. The seed locations were
checked by a UXO technician using a hand-held analog geophysical instrument to confirm
that no existing geophysical anomalies were present at the seed location, and CH2M HILL
personnel performed seeding using hand tools. Once placed, the locations of the seeded
items were surveyed using an RTK GPS. Both QC items were detected and selected as point
source anomalies during the DGM. A detailed description of the work performed is
provided in the Geophysical Report.

12.4.2 Munitions Constituents

Figure 12-1 shows the sample locations. During the stakeout of the sample locations
proposed in the UFP-SAP, some of the locations were adjusted based on site conditions.
Five locations were marked outside and to the south of the site boundary along the pipe on
the shoreline and in the pits. Two locations were placed outside and to the north of the site
boundary because the site boundary is approximate and it was deemed reasonable to take
sample outside of this approximated boundary. Five locations are within the approximate
site boundary. All locations were surveyed at the time of stakeout with a GPS unit.

Field activities were conducted from April 14 to April 16, 2010. A total of 12 surface soil
samples, 11 subsurface soil samples, and 3 in situ groundwater samples were collected.
Samples were collected from 12 locations - ISUXO30-DP01 through ISUXO30-DP12
(Figure 12-2). The depth intervals for all media are shown on Table 2-1. The samples were
placed in the appropriate sample jars, stored in coolers at 4°C, and shipped to Empirical
Labs, LLC. The samples were analyzed for PAHs, perchlorate, explosives (including
nitroguanidine, nitrocellulose, and NG), and metals, including mercury and cyanide (total
for soil and groundwater, and dissolved for groundwater) (Table 2-1).

Utility clearance was conducted before fieldwork began. At each location, continuous soil
Macro-Cores®were collected from ground surface until groundwater was encountered for
subsurface lithologic description. The soil boring logs are provided in Appendix D. Though
MEC were not anticipated, anomaly avoidance was performed by CH2M HILL’s UXO
technician before and during soil boring advancement at 1-foot intervals to the water table
or until 10 feet bgs, whichever was encountered first.

Deviation from UFP-SAP

The following deviations occurred:

Several of the proposed sampling locations were adjusted in the field because of site
conditions, such as tracking of gas lines, locations of pits, and identified charred/ denuded
ground.

Twenty-four subsurface soil samples were proposed for collection from 12 locations -
ISUXO30-DP01 through ISUXO30-DP12. No soil samples were collected from locations
ISUXO30-DP04, ISUXO30-DP10, and ISUXO30-DP11 because of the shallow depth of the
water table at these locations (approximately 1.5 feet bgs or less). A breakdown of the
deviation by depth interval is provided below:
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e Twelve samples were proposed from the first depth interval, which was from 0.5 foot to
2 feet bgs. Nine samples were collected, as shown on Table 2-1. Samples could not be
collected from locations ISUXO30-DP04, ISUXO30-DP10, and ISUXO30-DP11 because of
the shallow depth of the water table at these locations (approximately 1.5 feet bgs or
less).

e Twelve samples were proposed from the second depth interval, which was proposed to
be collected 1.5 feet above the water table. Two samples were collected from ISUXO30-
DP06 and ISUXO30-DP09 (Table 2-1). Samples could not be collected from the other
locations because of the shallow depth of the water table at these locations
(approximately 5 feet bgs or less).

12.5 Geology and Hydrogeology

Based on the findings of the soil boring program, the site is underlain mostly by clay
intermixed with clayey sand and silty sand down to approximately 20 feet bgs. Because the
site is close to the Potomac River, it is assumed that groundwater flow follows the land
topography and groundwater flow direction is towards the creek.

12.6 Results

12.6.1 Digital Geophysical Mapping

As described in for UXO 11, cultural features within the UXO 30 DGM area, such as walls,
buildings, signs and power-line interference, may affect the data in the immediate vicinity
of these features. Many of these cultural features can be seen in aerial photographs, as well
as having been marked in the grid data sheets by the field crew.

UXO 30 contains high densities of subsurface anomalies, where individual anomalies are
indistinguishable because of their proximity to neighboring anomalies. In these areas,
polygon anomalies were created around the extent of the high EM response and are
identified as “class 3” anomalies. Class 3 anomalies generally require additional analog
“mag and dig” investigation to remove the high-density areas and then map discrete
individual anomalies. Where possible, prominent individual peaks were identified within
the polygon anomalies and identified as “class 2” anomalies. This allows the potential of a
more directed future investigation within the “class 3”polygons. Standard individual
anomalies are identified as “class 1” anomalies and are easily distinguishable as point-
source targets.

A total of 122 individual (“class 1” and “class 2”) geophysical anomalies were identified in
UXO-30, with an additional 4 polygon anomalies. Attachment F in Appendix B provides
figures that show the locations of the anomalies. Although the DGM identified the locations
of subsurface anomalies indicative of metallic material, the survey did not differentiate as to
whether these anomalies are MEC or non-munitions-related metal debris.

12.6.2 Munitions Constituents

Analytical Results

Tables 12-1 through 12-3 present the raw data; detected constituents as shaded cells;
exceedances of the RSLs in bold underlined font; the frequency of detection; and frequency
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of exceedance for surface soil, subsurface soil, and in situ groundwater, respectively.
Samples were collected from 12 locations - ISUXO30-DP01 through ISUXO30-DP12
(Figurel2-1).

The data were evaluated according to the process described in Section 2.4. Soil data were
screened against the adjusted residential soil RSL and groundwater was screened against
the adjusted tap water RSL. Chemical concentrations in soil and groundwater that exceeded
the RSLs were further evaluated by comparing the maximum detected concentrations to site
background concentrations, where applicable. The nature and extent of constituents for soil
and groundwater were evaluated based on exceedance of the RSLs and background
concentrations.

Surface Soll

Table 12-1 presents the PAHs, explosives, and metals results for surface soil. Surface soil
sample locations are shown on Figure 12-1. The spatial distribution of the compounds that
exceeded the RSLs and background concentrations are shown on Figure 12-3.

PAHs

Several PAHs were detected at each sample location. Several of eight PAHs
(benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene,
chrysene, dibenz(a,h)anthracene, indeno(1,2,3-cd)pyrene, and naphthalene) exceeded their
RSLs at all locations except at ISUXO30-DP01. Except for dibenz(a,h)anthracene, which does
not have a 95 percent UTL background concentration, the other compounds exceeded their
respective 95 percent UTL background concentrations.

Explosives

Several explosives were detected at each location. Only 1,3-dinitrobenzene exceeded the
RSL at three locations (ISUXO30-DP03, ISUXO30-DP05, and ISUXO30-DP07). This
compound does not have a 95 percent UTL background concentration, so a comparison of
the maximum detected concentration could not be made.

Metals

Several metals were detected at all locations. Three or more of seven metals (aluminum,
arsenic, chromium, cobalt, iron, manganese, and vanadium) exceeded the RSLs at each
location. Only iron and vanadium exceeded their respective 95 percent UTL background
concentration.

Subsurface Soil

Table 12-2 presents the PAHs, explosives, and metals results for subsurface soil. Subsurface
soil sample locations are shown on Figure 12-1. The spatial distribution of the compounds
that exceeded the RSLs and background concentrations are shown on Figure 12 -3.

PAHs

Several PAHs were detected in all subsurface soil samples. One or more of six PAHs
(benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene,
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene) exceeded their RSLs at each location
except at ISUXO30-DP01 and ISUXO30-DP02. These RSL-exceeded compounds are the same
as those detected in the surface soil samples, but at lower concentrations. There are no
background values to compare the RSL-exceeded compounds. The two locations (ISUXO30-
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DP06 and ISUXO30-DP09) where a second subsurface soil sample was collected showed a
decrease in concentration from the first depth interval to the second depth interval.

Explosives
One or more explosive compounds were detected at each location. None of the detected
explosive compounds exceeded their RSLs.

Metals

Several metals were detected at all locations. Three or more of seven metals (aluminum,
arsenic, chromium, cobalt, iron, manganese, and vanadium) exceeded the RSLs at each
location. These are the same compounds that exceeded the RSLs in surface soil. In the
surface soil, iron and vanadium exceeded their respective 95 percent UTL background, but
in the subsurface soil, none exceeded the background concentrations.

In Situ Groundwater

Table 12-3 presents the PAHs, explosives, and metals (total and dissolved) results for in situ
groundwater samples collected from three locations (Figure 12-1). Figure 12-3 shows the
concentrations of those compounds that exceeded the RSLs and 95 percent UTLs.

PAHs

Several PAHs were detected at ISUXO30-DP05 and ISUXO30-DP12, but none at ISUXO30-
DP09. Five PAHs (benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, indeno(1,2,3-
cd)pyrene, and naphthalene) exceeded their RSLs. These compounds are similar to those
that exceeded the RSLs in surface soil and subsurface soil (first depth interval; second depth
interval was not collected because of shallow water depths). None of the RSL-exceeded
constituents could be compared to the 95 percent UTL background concentration because
there are no background levels for these compounds.

Explosives

As shown on Table 12-3, one or more explosives were detected at each location. One or
more of four explosives - 2-nitrotoluene, nitrobenzene, NG, and RDX - exceeded the RSLs
at two locations (ISUXO30-DP05 and ISUXO30-DP12); there are no exceedances at ISUXO30-
DP09. At ISUXO30-DP12, only nitrobenzene (0.141] pg/L) exceeded the RSL (0.12 pug/L).
Except for RDX, none of the RSL-exceeded constituents could be compared to the 95 percent
UTL background concentration because there are no background levels for these
compounds. RDX was detected only at ISUXO30-DP05 (2.3 ng/L); it exceeded both the RSL
(0.61 ng/L) and the background concentration (1.2 pg/L).

Total Metals

Several metals were detected at all locations. Most of nine metals (aluminum, antimony,
arsenic, chromium, cobalt, iron, lead, manganese, and nickel) exceeded the RSLs at each
location. Locations ISUXO30-DP05 and ISUXO30-DP12 have more exceedances than
location ISUXO30-DP09. For the most part, these compounds are similar to those detected in
the soil samples.

Aluminum, chromium, cobalt, iron, and manganese have 95 percent UTL background
concentrations, and antimony, arsenic, lead, and nickel do not have background
concentrations. For compounds that have background concentrations, none of their
maximum concentrations exceeded the background concentrations except cobalt at location
ISUXO30-DP12.
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Dissolved Metals

Several metals were detected at all locations. Four or more of 10 metals (aluminum,
antimony, arsenic, chromium, cobalt, iron, lead, manganese, nickel, and vanadium)
exceeded the RSLs at each location. Location ISUXO30-DP05 had more exceedances than
locations ISUXO30-DP09 and ISUXO30-DP12. Again, these compounds are similar to those
detected in the soil samples and total metals.

Aluminum, chromium, cobalt, iron, manganese, and vanadium have 95 percent UTL
background concentrations, and antimony, arsenic, lead, and nickel do not. For those
compounds with background concentrations, none of their maximum concentrations
exceeded the background concentrations except cobalt at ISUXO30-DP12 and vanadium at
ISUXO30-DP05.

Summary of Investigation Findings

Soil and groundwater samples were collected and analyzed for the purpose of making a site
management decision. The following bullets summarize the results of constituents that
exceeded the RSLs and/or background concentrations:

e Surface soil
— A number of PAHs and metals were detected and identified as constituents
exceeding the RSLs. Concentrations of these compounds as well as those that
exceeded the 95 percent UTL background concentrations, where applicable, are
shown on Figure 12-3. The highest concentrations and exceedances are at locations
ISUXO30-DP05, ISUXO30-DP07, and ISUXO30-DP08, which are within the site
boundary.

— One explosive (1,3-dinitrobenzene) exceeded the RSL at three locations (ISUXO30-
DP03, ISUXO30-DP05, and ISUXO30-DP07).

— Of the seven metals (aluminum, arsenic, chromium, cobalt, iron, manganese, and
vanadium) that exceeded the RSLs, only iron and vanadium exceeded their
respective 95 percent UTL background concentration. Iron exceeded both the RSL
and background at all 12 locations. Vanadium was detected at all locations, but
exceeded both the RSL and background at only one location (ISUXO30-DP01).

e Subsurface soil
— Several PAHs were detected and exceeded their RSLs and background
concentrations. Figure 12-3 shows the distribution of the exceeded compounds. The
two locations (ISUXO30-DP06 and ISUXO30-DP09) where a second subsurface soil
sample was collected showed a decrease in the concentration of compounds from the
first depth interval to the second depth interval.

— Several explosives were detected, but none exceeded their RSLs.

— Three or more of seven detected metals (aluminum, arsenic, chromium, cobalt, iron,
manganese, and vanadium) exceeded the RSLs at each location, but none exceeded
the background concentrations

e [n situ Groundwater

— Five PAHs (benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
indeno(1,2,3-cd)pyrene, and naphthalene) exceeded their RSLs at ISUXO30-DP05
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and ISUXO30-DP12. No PAHs were detected at ISUXO30-DP09. There are no
background concentrations for comparison.

— Several explosives were detected at ISUXO30-DP05 and ISUXO30-DP12, but only
one at ISUXO30-DP09. There were four RSL exceedances at ISUXO30-DP05 (2-
nitrotoluene, nitrobenzene, NG, and RDX) and only one RSL exceedance at
ISUXO30-DP12 (nitrobenzene). RDX, the only compound that has a 95 percent UTL
background concentration, was detected only at ISUXO30-DP05 (2.3 pg/L); it
exceeded both the RSL (0.61 pg/L) and the background concentration (1.2 ug/L).

— Total and dissolved metals detected and RSL-exceeded compounds are similar.
These compounds are also similar to those detected in surface soil and subsurface
soil. The spatial distribution of compounds that exceeded the RSL and background
concentrations is shown on Figure 12-3.

12.7 Conceptual Site Model

The CSM for UXO 30 was presented in Section 5.23.11 of the PA, and is summarized here
and updated if necessary. UXO 30 is overlapped by the firing fan from UXO 11 (The Valley).
Therefore, there is a potential for munitions associated with UXO 11 to be present at

UXO 30. However, for the purposes of the PA, only MEC and/or MC associated with the
UXO 30 was considered in the CSM exposure pathway analysis. CSMs for MEC and MC are
shown as Figures 12-4 and 12-5, respectively. Figure 12-6 presents a graphical illustration of
the CSM.

The nature of the activity that presumably occurred at UXO 30 suggested that MEC may be
present. Therefore, potentially complete pathways exist for human and ecological receptors
for MEC in the surface soil. This includes receptors for hand/tread underfoot contact as well
as surface intrusive work that may be conducted at the Gate 3 Burning Ground. MEC is not
expected in the subsurface.

Soil affected by MC represents the primary source medium. The burning grounds are
currently not used; however, hunting is possible in the area. Based on current site use,
potential current human receptors include Navy personnel (military and civil servants),
trespassers, visitors, maintenance workers, contractors, and recreational users (hunters).
Future site use is not expected to change significantly from current site use; therefore,
potential future receptors include current receptors and construction/utility workers who
may perform any future construction projects at the site. Additionally, although unlikely,
future residents are considered a worst-case future scenario when considering unrestricted
future site use.

All human and ecological receptors have potentially complete exposure pathways for direct
contact with MC in surface soil, which includes dermal contact, ingestion, and inhalation
(dust). Runoff and/ or erosion may transport the MC from surface soil to surface water/
sediments (Potomac River), so a potentially complete pathway also exists for all human and
ecological receptors of surface water/sediments through ingestion and dermal contact.
Potentially complete exposure pathways exist for MC in subsurface soils (direct contact,
ingestion and inhalation during intrusive work activities) for all receptors with the
exception of trespassers. It is not anticipated that trespassers would come in contact with
subsurface soils. Plants may accumulate MC from soil as well. Given that hunting is
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permitted close to the site, MC entering the food chain may provide migration pathways for
human and ecological receptors.

Precipitation infiltration may provide for contaminant mobility into the subsurface soil and
into the shallow or surficial groundwater aquifer, which is assumed to be connected to the
nearby surface water bodies. Although confining layers are expected to prevent the
migration of MC to the lower aquifers used for water supply, potentially complete
pathways exist for MC in shallow groundwater for human receptors. Potential receptors for
the groundwater include construction/utility workers during excavation activities and, in
the unlikely event the groundwater is used as a potable water supply, future residents
and/or site workers. The site’s proximity to the Potomac River provides possible migration
routes for MC in groundwater to reach the river, where receptors could be exposed to MC in
surface water or sediments.

12.8 Conclusions and Recommendation

The PA recommended an SI for MEC and MC. The site was investigated to determine the
presence or absence of MEC and of MC in surface soil, subsurface soil, and groundwater.

Based on the DGM results, further investigation is warranted to determine whether MEC is
present at the site. It is recommended that an intrusive investigation of a statistically
representative sample of the anomalies identified within the site be performed to assess if
MEC is present.

Based on the results of MC, PAHs apparently have migrated from the surface soil to the
groundwater; the concentrations, in general, have decreased from the surface soil to the
subsurface soil. The concentrations in the groundwater that exceeded the RSLs are slightly
higher than the RSLs. There is no spatial trend in the distribution of these compounds.
Explosives are detected in all media, but RSL exceedances are sporadic throughout the site.
Detections of metals are prevalent in all media; however, most of them are less than their
RSLs and background concentrations.

The prominent presence of PAHs and metals compared to explosives in all media, suggest
that these compounds are related to site activities (burning). Based on historical information,
explosives may have been burned, but they are present at low levels at the site. Soil and
groundwater are recommended for further investigation through an RI mainly because of
the presence of PAHs and metals.
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TABLE 12-1

UXO 30 - Raw, Detected, and Exceeded Constituents in Surface Soil
Sl Report for UXOS 6, 9, 11, 13, 18, 19, 20, 27, 29, 30, 31, and 33

NSF-IH, Indian Head, Maryland

Station ID ) ) ISUXO30-DP01 ISUXO30-DP02 ISUX0O30-DP03 ISUX0O30-DP04 ISUXO30-DP05
RSLs Residential Frequency of Frequency of

Sample ID Soil Adjusted Detection Exceedance 95 Percent UTL | |SUX030-SS01-0001 | ISUXO30-SS02-0001 | ISUX030-SS02P-0001 | ISUXO30-SS03-0001 | ISUXO30-SS04-0001 ISUX030-SS05-0001
Sample Date 4/16/10 4/16/10 4/16/10 4/16/10 4/16/10 4/16/10
Chemical Name

Semivolatile Organic Compounds (UG/KG)

1-Methylnaphthalene 22000 11/12 0/12 NA 112U 8.84 UJ 23517 34.7 923 567
2-Methylnaphthalene 31000 11/12 0/12 73 11.2 U 8.84 UJ 3.89J 55.3 867 932
Acenaphthene 340000 11/12 0/12 140 11.2 U 8.84 UJ 24) 40.6 822 359
Acenaphthylene 340000 11/12 0/12 NA 112U 1923 2391J 461 J 2,640 4,530 J
Anthracene 1700000 11/12 0/12 260 112U 1.8J 31.1J 679 6,840 8,910
Benzo(a)anthracene 150 12/12 11/12 480 5.93J 1153 362 J 2,840 10,700 44,400
|IBenzo(a)pyrene 15 12/12 11/12 390 6.53 J 117 377J 2,680 5,940 32,300
|[Benzo(b)fluoranthene 150 12/12 11/12 420 9.01J 1537 467 J 3,720 J 7,660 J 37,700
|IBenzo(g,h,)perylene 170000 11/12 0/12 130 11.2 U 8.35J 293 1,260 1,760 15,700 J
|[Benzo(k)fluoranthene 1500 12/12 6/12 360 394 8.84 UJ 169 J 1,500 3.440J 14,100
||Chrysene 15000 12/12 3/12 440 7.437J 1257 3457 2,770 9,020 37,900
|IDibenz(a,h)anthracene 15 11/12 11/12 NA 11.2 U 8.84 UJ 63.7J 462 696 J 6,330 J
||Flu0ranthene 230000 12/12 0/12 1,100 9.96 J 18.9J 495 J 5,210 19,200 68,400
[IFluorene 230000 10/12 0/12 150 11.2 U 8.84 UJ 5.38J 170 4,430 1,860
[indeno(1,2,3-cd)pyrene 150 11/12 11/12 100 11.2 U 9.22J 305 J 1,520 2,200 22,400 J
|Naphthalene 3600 11/12 2/12 110 11.2 U 22713 1443 203 339J 3,980
||Phenanthrene 1700000 12/12 0/12 1,100 597 J 7.89J 52.2] 2,370 21,800 28,100
HPyrene 170000 12/12 0/12 880 9.15J 1793 527 J 4,700 J 14,400 52,600
Explosives (UG/KG)

1,3,5-Trinitrobenzene 220000 11//12 0/12 NA 23.3J 60 U 59.3J 6,030 J 434 ) 134 J
1,3-Dinitrobenzene 610 9/12 3/12 NA 5457 60 U 60 U 842 J 60 U 851 J
2,4,6-Trinitrotoluene 3600 4/12 0/12 NA 60 U 60 U 60 U 158 J 60 U 38.3J
2,4-Dinitrotoluene 1600 6/12 0/12 NA 3791 60 U 60 U 60 U 60 U 543 J
2,6-Dinitrotoluene 6100 5/12 0/12 NA 60 UJ 60 U 60 U 293 J 60 U 792 J
2-Amino-4,6-dinitrotoluene 15000 7112 0/12 NA 60 UJ 60 U 60 U 60 U 60 U 57.9J
2-Nitrotoluene 2900 5/12 0/12 150 60 UJ 60 U 2451 135 J 60 U 332
3-Nitrotoluene 610 4/12 0/12 NA 60 UJ 60 U 60 U 42310 60 U 129 J
4-Amino-2,6-dinitrotoluene 15000 5/12 0/12 NA 29.2] 60 U 60 U 315J 60 U 20.2J
4-Nitrotoluene 24000 7112 0/12 210 60 UJ 60 U 60 U 89.1J 60 U 184 J
HMX 380000 3/12 0/12 NA 60 U 60 U 60 U 183 J 60 U 171
Nitrobenzene 4800 7112 0/12 NA 60 UJ 60 U 60 U 1137 60 U 135
Nitrocellulose 100000000 4/12 0/12 NA 3000 U 3000 U 3000 U 1,730 J 3000 U 1,500 J
Nitroglycerin 610 9/12 0/12 NA 1337 7533 70.5J 211 69.6 J 91
Nitroguanidine 610000 2/12 0/12 NA 100 U 100 U 100 U 1,200 J 100 U 100 U
Perchlorate 5500 0/12 0/12 NA 335U 2.65U 259U 349U 212U 317U
PETN NSL 4/12 0/12 NA 150 U 150 U 150 U 227 J 150 U 1,560 J
RDX 5500 7112 0/12 NA 96.3J 60 U 60 U 60 U 314 107 J
Tetryl 24000 7112 0/12 NA 34.1J 60 U 60 U 81.4J 60 U 64.1J
Total Metals (MG/KG)

Aluminum 7700 12/12 3/12 19,700 10,600 9,730 9,460 9,320 509 4,900
Antimony 3.1 1/12 0/12 NA 243 R 0.96 R 0.942 R 131 R 0.808 R 598 R
Arsenic 0.39 12/12 12/12 14.9 3.74 2.69 24 4.89 1.09 4.91
Barium 1500 12/12 0/12 80.4 75.3 39.5 42.9 80.8 7.24 320
Beryllium 16 12/12 0/12 1.1 2.55 0.71 0.657 0.706 0.188 J 0.577 J
Cadmium 7 10/12 0/12 2.5 0.245J 0.108 J 0.0648 J 0.312J 0.269 U 3.05
Calcium NUT 12/12 0/12 2,060 3,530 J 665 J 759 J 4,750 J 296 J 13,500 J
Chromium 0.29 12/12 12/12 33.4 21.9 14.3 13.8 17.6 6.59 9.6
Cobalt 2.3 12/12 10/12 22.3 18.6 5.76 5.66 138 2.07 8.65
Copper 310 12/12 0/12 20.3 22.9 11.1 12.3 21.4 2.74 27.7
Cyanide 160 0/12 0/12 0.73 0.419 U 0.331 U 0.323 U 0.436 U 0.265 U 0.396 U
Iron 5500 12/12 12/12 38,500 41,700 26,200 25,700 17,900 7,270 16,500
[lLead 400 12/12 0/12 62.5 17 30.9 26.9 95.6 2.17 466
||Magnesium NUT 11/12 0/12 1620 1,450 L 879 881 1,440 269 U 1,190 J
[IManganese 180 12/12 10/12 1,390 648 330 338 850 771 1,160
||Mercury 2.3 10/12 0/12 0.16 0.0706 0.0589 J 0.0408 J 0.145 0.033 U 0.219
[INickel 150 12/12 0/12 15.4 13.7 5.98 5.81 12.8 3.22 11.2
Potassium NUT 12/12 0/12 1,470 774 K 698 K 739 K 916 K 57.2 K 537 K
Selenium 39 4/12 0/12 1.2 0.972 U 0.207 J 0.377 U 0.576 0.323 U 239U
Silver 39 0/12 0/12 0.84 3.24 U 1.28 U 1.26 U 1.74 U 1.08 U 797 U
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TABLE 12-1

UXO 30 - Raw, Detected, and Exceeded Constituents in Surface Soil
Sl Report for UXOS 6, 9, 11, 13, 18, 19, 20, 27, 29, 30, 31, and 33

NSF-IH, Indian Head, Maryland

Station ID . . ISUXO30-DP0O1 ISUXO30-DP02 ISUXO30-DP03 ISUXO30-DP04 ISUXO30-DP05
RSLs Residential Frequency of Frequency of 05 Percent UTL

Sample ID Soil Adjusted Detection Exceedance ISUXO30-SS01-0001 | ISUXO30-SS02-0001 | ISUXO30-SS02P-0001 [ ISUXO30-SS03-0001 ISUXO30-SS04-0001 ISUXO30-SS05-0001

Sample Date 4/16/10 4/16/10 4/16/10 4/16/10 4/16/10 4/16/10

Chemical Name

Sodium NUT 1/12 0/12 120 405 U 320U 314 U 90.3J 269 U 1990 U

Thallium NSL 0/12 0/12 2.3 3.24 U 0.512 U 0.502 U 0.698 U 0.431 U 319U

Vanadium 39 12/12 1/12 53.3 87.6 385 38.8 36.6 7.68 25.3

Zinc 2300 12/12 0/12 37.5 40.2J 3457 33.8J 84.1J 9.59J 887 J

Notes:

Shading indicates detections.

Bolded underlined shading indicates detected regional screening level (RSL) exceedances.

RSLs are current as of May, 2010.

NUT: Nutrient. There is no screening level for Ca, Mg, K, and Na because they are nutrients.
NSL: No screening level. There is no screening level for PETN. Thallium was removed from the RSLs in December, 2009.
J - Analyte present. Value may or may not be accurate or precise

K - Analyte present. Value may be biased high. Value may be lower
L - Analyte present. Value may be biased low. Value may be higher

R - Unreliable Result

HMX - High Melting eXplosive. It is also known as octogen and cyclotetramethylene-tetranitramine

PETN - pentaerythritol tetranitrate

RDX - Royal Demolition eXplosive. It is also known as cyclonite or hexogen

MGI/KG - Milligrams per kilogram

UGI/KG - Micrograms per kilogram

NA - Not available

U - The material was analyzed for, but not detected

UJ - Analyte not detected, quantitation limit may be inaccurate
UL - Analyte not detected, quantitation limit is probably higher

95 percent upper tolerance limits (UTLs) are taken from Table 4-2 from the Background Soil Investigation Report for Indian Head and Stump Neck Annex (Tetra

Tech, 2002)

Each sample is designated by an alphanumeric code. Example: ISUXO6-SS01-0001; where | is for Indian Head; S is for site; UXO6 is the site number; SS01 is
surface soil sample from station 1; and 0001 is the sample depth interval (0-0.5 foot bgs). If a “P” is at the end of “SS01” then it is a duplicate sample from that

station.
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UXO 30 - Raw, Detected, and Exceeded Constituents in Surface Soil
Sl Report for UXOS 6, 9, 11, 13, 18, 19, 20, 27, 29, 30, 31, and 33

TABLE 12-1

NSF-IH, Indian Head, Maryland

Station ID . . ISUXO30-DP06 ISUX030-DP07 ISUXO30-DP08 ISUXO30-DP09 ISUXO30-DP10 ISUXO30-DP11 ISUXO30-DP12
RSLs Residential Frequency of Frequency of
Sample ID Soil Adjusted Detection Exceedance 95 Percent UTL ISUX030-SS06-0001 ISUX030-SS07-0001 ISUX030-SS08-0001 ISUX030-SS09-0001 ISUXO30-SS10-0001 ISUX030-SS11-0001 | ISUXO30-SS12-0001
Sample Date 4/14/10 4/15/10 4/15/10 4/15/10 4/15/10 4/16/10 4/16/10
Chemical Name
Semivolatile Organic Compounds (UG/KG)
1-Methylnaphthalene 22000 11/12 0/12 NA 3.05J 841 5,810 4.29J 33.7 1,020 30.4
2-Methylnaphthalene 31000 11/12 0/12 73 5.46 J 1,040 5,920 6.3J 45.8 610 42.1
Acenaphthene 340000 11/12 0/12 140 272 553 3,300 545 101 720 30.1
/Acenaphthylene 340000 11/12 0/12 NA 43.2 4,690 J 12,300 J 70.7 144 3,060 845 J
[Anthracene 1700000 11/12 0/12 260 54.6 10,400 24,400 97.9 327 5,830 532
Benzo(a)anthracene 150 12/12 11/12 480 477 43,800 37,600 578 976 13,800 1610
Benzo(a)pyrene 15 12/12 11/12 390 373 33,500 23,300 491 666 8,340 1,460
Benzo(b)fluoranthene 150 12/12 11/12 420 467 42,200 26,800 607 867 10,900 J 1,830
Benzo(g,h,i)perylene 170000 11/12 0/12 130 182 12,900 J 9,600 J 327 364 2,990 725
Benzo(k)fluoranthene 1500 12/12 6/12 360 211 16,100 10,900 227 343 5330J 701
Chrysene 15000 12/12 3/12 440 466 38,900 30,600 572 901 12,700 1,720
Dibenz(a,h)anthracene 15 11/12 11/12 NA 67.1 5840J 4,150 J 7.7 126 11400 177
Fluoranthene 230000 12/12 0/12 1,100 694 87,500 75,800 1,080 1,650 23,200 2,980
Fluorene 230000 10/12 0/12 150 11.2 3,460 16,600 25.7 104 3,600 102 U
Indeno(1,2,3-cd)pyrene 150 11/12 11/12 100 235 19,400 J 14,300 J 373 437 3,660 822
Naphthalene 3600 11/12 2/12 110 255 2,540 5,160 28.1 134 663 J 110
Phenanthrene 1700000 12/12 0/12 1,100 217 36,400 86,300 389 1,060 23,000 1,510
Pyrene 170000 12/12 0/12 880 625 72,800 58,600 1,040 1,440 19,300 3,430J
Explosives (UG/KG)
1,3,5-Trinitrobenzene 220000 11//12 0/12 NA 67 J 1,480 60 U 54.7J 2710 61.2 54.6 J
1,3-Dinitrobenzene 610 9/12 3/12 NA 97.2J 808 J 92.3J 60 U 311J 3157 2321
2,4,6-Trinitrotoluene 3600 4/12 0/12 NA 36.9J 60 U 60 U 60 U 60 U 60 U 28.6 J
2,4-Dinitrotoluene 1600 6/12 0/12 NA 60 U 560 J 60 U 69.9 33517 60 U 61.7 J
2,6-Dinitrotoluene 6100 5/12 0/12 NA 60 U 659 60 U 60 U 36.8J 60 U 34
2-Amino-4,6-dinitrotoluene 15000 7112 0/12 NA 63.4J 192 J 357 25.8J 425 60 U 451
2-Nitrotoluene 2900 5/12 0/12 150 60 U 2537 60 U 60 U 60 U 60 U 4410
3-Nitrotoluene 610 4/12 0/12 NA 60 U 60 U 60 U 82.5 48.1J 60 U 60 U
4-Amino-2,6-dinitrotoluene 15000 5/12 0/12 NA 60 U 60 U 60 U 133 J 60 U 60 U 27.4 0
4-Nitrotoluene 24000 7112 0/12 210 49.7 J 664 J 60 U 55.4J 21.2J 60 U 58.8J
HMX 380000 3/12 0/12 NA 60 U 212 ) 60 U 60 U 60 U 60 U 60 U
Nitrobenzene 4800 7112 0/12 NA 133J 145 60 U 62.8 J 29.2J 60 U 86.3
Nitrocellulose 100000000 4/12 0/12 NA 3000 U 3000 U 3000 U 3000 U 6,990 3000 U 2,500 J
Nitroglycerin 610 9/12 0/12 NA 268 J 300J 146 J 150 U 150 U 150 U 104 J
Nitroguanidine 610000 2/12 0/12 NA 100 U 100 U 100 U 100 U 100 U 100 U 2,300 J
Perchlorate 5500 0/12 0/12 NA 2.46 U 2.65 UL 228U 253U 23U 211U 3.06 U
PETN NSL 4/12 0/12 NA 150 U 903 J 150 U 101J 150 U 150 U 150 U
RDX 5500 7112 0/12 NA 60 U 96.9J 60 U 60 U 72.6 20.4J 5240
Tetryl 24000 7112 0/12 NA 90.1J 54.6 J 60 U 60 U 4737 60 U 137
Total Metals (MG/KG)
Aluminum 7700 12/12 3/12 19,700 6,310 7,100 5,260 4,150 2,030 725 6,220
Antimony 3.1 1/12 0/12 NA 0.887 R 0.964 R 0.823 R 0.918 R 0.388 L 0.811 R 11R
Arsenic 0.39 12/12 12/12 14.9 3.65 3.97 3.08 2.32 2.5 0.835 5.22
Barium 1500 12/12 0/12 80.4 32.6 64.4 31.7 30.6 24.3 8.05 60.9
Beryllium 16 12/12 0/12 1.1 0.484 0.492 0.404 0.342 0.447 0.264 J 0.581
Cadmium 7 10/12 0/12 25 0.0836 J 0.194 J 0.0675 J 0.0734 J 0.245 ] 0.27 U 0.544
Calcium NUT 12/12 0/12 2,060 385J 864 J 363 J 441 708 J 293J 2,380 J
Chromium 0.29 12/12 12/12 334 22.8 14.9 13 9.37 11.7 5.34 137
Cobalt 2.3 12/12 10/12 22.3 7.06 7.59 8.1 7.39 7.26 1.98 7.43
Copper 310 12/12 0/12 20.3 7.01 9.47 7.37 5.2 12 2.79 15.4
Cyanide 160 0/12 0/12 0.73 0.308 U 0.331 U 0.285 U 0.317 U 0.287 U 0.264 U 0.383 U
Iron 5500 12/12 12/12 38,500 17,400 14,600 13,100 10,800 11,800 8,500 16,300
Lead 400 12/12 0/12 62.5 134 50.6 24.6 91.9 156 2.74 85.8
Magnesium NUT 11/12 0/12 1620 593 767 580 501 284 J 90.1J 1,070
[Manganese 180 12/12 10/12 1,390 336 440 420 401 242 80.3 901
Mercury 2.3 10/12 0/12 0.16 0.0429 0.13 0.0395 0.0353 0.0356 0.0337 U 0.0999
Nickel 150 12/12 0/12 154 7.32 6.97 4.95 4.72 9.2 1.97 124
Potassium NUT 12/12 0/12 1,470 602 K 615 K 501 K 423 K 215 K 97.9 K 934 K
Selenium 39 4/12 0/12 1.2 0.355 U 0.196 J 0.329 U 0.367 U 0.348 U 0.324 U 0.394J
Silver 39 0/12 0/12 0.84 1.18 U 1.29U 11U 1.22U 1.16 U 1.08 U 1.47 U
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UXO 30 - Raw, Detected, and Exceeded Constituents in Surface Soil
Sl Report for UXOS 6, 9, 11, 13, 18, 19, 20, 27, 29, 30, 31, and 33

TABLE 12-1

NSF-IH, Indian Head, Maryland

Station ID . ) ISUXO30-DP06 ISUX030-DP07 ISUXO30-DP08 ISUXO30-DP09 ISUXO30-DP10 ISUXO30-DP11 ISUXO30-DP12
RSLs Residential Frequency of Frequency of 95 Percent UTL

Sample ID Soil Adjusted Detection Exceedance ISUX030-SS06-0001 ISUX030-SS07-0001 ISUX030-SS08-0001 ISUX030-SS09-0001 ISUXO30-SS10-0001 ISUX030-SS11-0001 | ISUXO30-SS12-0001

Sample Date 4/14/10 4/15/10 4/15/10 4/15/10 4/15/10 4/16/10 4/16/10

Chemical Name

Sodium NUT 1/12 0/12 120 296 U 321U 274 U 306 U 290 U 270 U 368 U

Thallium NSL 0/12 0/12 2.3 0.473 U 0.514 U 0.439 U 0.489 U 0.465 U 0.433 U 0.589 U

Vanadium 39 12/12 1/12 53.3 29.6 27.8 22.2 18.1 13.8 12.3 35.4

Zinc 2300 12/12 0/12 37.5 24313 64.7 J 27513 23313 57.9J 1293 108 J

Notes:

Shading indicates detections.

Bolded underlined shading indicates detected regional screening level (RSL) exceedances.
RSLs are current as of May, 2010.

NUT: Nutrient. There is no screening level for Ca, Mg, K, and Na because they are nutrients.

NSL: No screening level. There is no screening level for PETN. Thallium was removed from the RSLs in December, 2009.

J - Analyte present. Value may or may not be accurate or precise

K - Analyte present. Value may be biased high. Value may be lower

L - Analyte present. Value may be biased low. Value may be higher

R - Unreliable Result

HMX - High Melting eXplosive. It is also known as octogen and cyclotetramethylene-tetranitramine
PETN - pentaerythritol tetranitrate

RDX - Royal Demolition eXplosive. It is also known as cyclonite or hexogen
MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

NA - Not available

U - The material was analyzed for, but not detected

UJ - Analyte not detected, quantitation limit may be inaccurate

UL - Analyte not detected, quantitation limit is probably higher

95 percent upper tolerance limits (UTLs) are taken from Table 4-2 from the Background Soil Investigation Report for Indian Head and Stump Neck Annex (Tetra

Tech, 2002)

Each sample is designated by an alphanumeric code. Example: ISUXO6-SS01-0001; where | is for Indian Head; S is for site; UXO6 is the site number; SSO1 is
surface soil sample from station 1; and 0001 is the sample depth interval (0-0.5 foot bgs). If a “P” is at the end of “SS01" then it is a duplicate sample from that

station.
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TABLE 12-1
UXO 30 - Raw, Detected, and Exceeded Constituents in Surface Soil
SI Report for UXOS 6, 9, 11, 13, 18, 19, 20, 27, 29, 30, 31, and 33
NSF-IH, Indian Head, Maryland


TABLE 12-2

UXO 30 - Raw, Detected, and Exceeded Constituents in Subsurface Soil
Sl Report for UXOs 6, 9, 11, 12, 18, 19, 20, 27, 29, 30, 31, and 33

NSF-IH, Indian Head, Maryland

Station ID RSLs . ; . ‘ ISUX030-DP01 ISUX030-DP02 ISUX030-DP03 ISUX030-DP05 ISUX030-DP06 ISUX030-DP07
Sample ID Residential Soil r;gfeir:foyno Erfg:sggcz 95 Percent UTL ISUX030-SB01-0102 ISUXO30-SB02-0102 | ISUXO30-SB02P-0102 [ ISUX030-SB03-0102 | ISUXO30-SB03P-0102 | ISUXO30-SB05-0102 ISUX030-SB06-0102 ISUX0O30-SB06-1516 ISUX030-SB07-0102
Sample Date Adjusted 4/16/10 4/16/10 4/16/10 4/16/10 4/16/10 4/16/10 4/14/10 4/16/10 4/15/10
Chemical Name

Semivolatile Organic Compounds (UG/KG)

1-Methylnaphthalene 22000 5/11 0/11 NA 9.6 U 9.02 UJ 8.95 U 9.05 U 87U 3.29J 9.09 U 8.12 U 245
2-Methylnaphthalene 31000 5/11 0/11 NA 9.6 U 9.02 UJ 8.95 U 9.05 U 87U 5.73J 9.09 U 8.12 U 30
/Acenaphthene 340000 5/11 0/11 NA 9.6 U 9.02 UJ 8.95 U 9.05 U 87U 3.26 J 9.09 U 8.12 U 18.9
/Acenaphthylene 340000 7/11 0/11 NA 9.6 U 9.02 UJ 8.95 U 11.2J 4251 51.5 9.09 U 8.12 U 213
Anthracene 1700000 8/11 0/11 NA 9.6 U 2.76 J 8.95 U 8.11J 422 75.4 9.09 U 8.12 U 361
Benzo(a)anthracene 150 10/11 4/11 NA 2.69J 8.05 J 8.95 U 23 14.5 478 13.7 8.12 U 2,350
Benzo(a)pyrene 15 9/11 7/11 NA 9.6 U 773 8.95 U 25.6 19.4 405 13.4 8.12 U 1,510
Benzo(b)fluoranthene 150 10/11 5/11 NA 245 8.4 8.95 U 27.2 22.9 529 15.6 8.12 U 2,000
Benzo(g,h,i)perylene 170000 9/11 0/11 NA 9.6 U 9.19J 8.95 UJ 13.4 8.33J 240 6.57 J 8.12 U 600
Benzo(k)fluoranthene 1500 9/11 1/11 NA 9.6 U 7.99J 8.95 U 11.2 7.84J 208 5.98 J 8.12 U 746
Chrysene 15000 10/11 0/11 NA 2421 8.26 J 8.95 U 31.6 17.1 474 14.8 8.12 U 2,150
Dibenz(a,h)anthracene 15 7/11 5/11 NA 9.6 U 8.34J 8.95 U 9.05 U 87U 80.9 9.09 U 8.12 U 220
Fluoranthene 230000 11/11 0/11 NA 3.05J 6.9J 8.95 U 53 34 784 22.4 8.81 3,450
Fluorene 230000 7/11 0/11 NA 9.6 U 9.02 UJ 8.95 U 9.05 U 1.78 J 15.3 9.09 U 8.12 U 98.9
Indeno(1,2,3-cd)pyrene 150 9/11 5/11 NA 9.6 U 9.73J 8.95 UJ 13.2 9.99 280 8.71J 8.12 U 835
Naphthalene 3600 6/11 0/11 NA 9.6 U 9.02 UJ 8.95 U 9.05 U 87U 27 9.09 U 8.12 U 98.6
Phenanthrene 1700000 11/11 0/11 NA 222 3.17J 8.95 U 31.1 13.7 248 8.17 J 2.8 1,430
Pyrene 170000 11/11 0/11 NA 2977 7.29J 8.95 U 54.7 28.4 696 20 3.13J 3,040
Explosives (UG/KG)

1,3,5-Trinitrobenzene 220000 7/11 0/11 NA 60 U 30.8J 25.7J 60 U 60 U 25.9 J 60 U 60 U 105 J
1,3-Dinitrobenzene 610 4/11 0/11 NA 60 U 60 U 33.8J 60 U 46 J 64.8 J 60 U 60 U 60 U
2,4,6-Trinitrotoluene 3600 2/11 0/11 NA 60 U 60 U 60 U 60 U 60 U 21517 60 U 60 U 60 U
2,4-Dinitrotoluene 1600 4/11 0/11 NA 60 U 60 U 60 U 60 U 60 U 354 60 U 60 U 81.5J
2,6-Dinitrotoluene 6100 3/11 0/11 NA 60 U 60 U 60 U 60 U 60 U 56.3 J 60 U 60 U 53.6 J
2-Amino-4,6-dinitrotoluene 15000 4/11 0/11 NA 60 U 26.9J 60 U 60 U 60 U 222 60 U 60 U 60 U
2-Nitrotoluene 2900 4/11 0/11 NA 60 U 60 U 60 U 60 U 60 U 29.3J 60 U 60 U 459
3-Nitrotoluene 610 2/11 0/11 NA 23.8J 60 U 60 U 60 U 60 U 60 U 60 U 60 U 60 U
[4-Amino-2,6-dinitrotoluene 15000 0/11 0/11 NA 60 U 60 U 60 U 60 U 60 U 60 U 60 U 60 U 60 U
4-Nitrotoluene 24000 3/11 0/11 NA 60 U 60 U 60 U 60 U 60 U 60 U 20.3J 60 U 60 U
HMX 380000 8/11 0/11 NA 60 U 2751 26.6 J 46.2 54.2J 60 U 316J 2763 60 U
Nitrobenzene 4800 2/11 0/11 NA 60 U 60 U 60 U 60 U 60 U 60 U 60 U 60 U 259
Nitrocellulose 100000000 0/11 0/11 NA 3000 U 3000 U 3000 U 3000 U 3000 U 3000 U 3000 U 3000 U 3000 U
Nitroglycerin 610 5/11 0/11 NA 322 56.5 J 150 U 56.5 J 150 U 150 U 150 U 150 U 109 J
Nitroguanidine 610000 4/11 0/11 NA 100 U 100 U 100 U 1,280 J 2,700 J 100 U 100 U 67.8J 100 U
Perchlorate 5500 0/11 0/11 NA 2.88 U 27U 2.68 U 271U 2.61 U 26U 2.73 U 2.44 U 2.37 UL
PETN NSL 1/11 0/11 NA 150 U 150 U 150 U 150 U 150 U 150 U 150 U 150 U 150 U
RDX 5500 8/11 0/11 NA 91.7 40.6 J 101 J 102 J 30.1J 60 U 52 J 39.9J 113
Tetryl 24000 4/11 0/11 NA 60 U 60 U 23.8J 3741 28.8J 60 U 60 U 2547 60 U
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TABLE 12-2

UXO 30 - Raw, Detected, and Exceeded Constituents in Subsurface Soil
Sl Report for UXOs 6, 9, 11, 12, 18, 19, 20, 27, 29, 30, 31, and 33

NSF-IH, Indian Head, Maryland

Station ID RSLs F f F ; ISUX030-DP01 ISUX030-DP02 ISUXO30-DP03 ISUX030-DP05 ISUXO30-DP06 ISUX030-DP07
Sample ID Residential Soil rggtueecr:icoyno Igfgs:gz:r?cz 95 Percent UTL ISUX030-SB01-0102 ISUXO30-SB02-0102 | ISUXO30-SB02P-0102 | ISUX030-SB03-0102 ISUXO30-SB03P-0102 ISUX030-SB05-0102 ISUXO30-SB06-0102 ISUXO30-SB06-1516 ISUX030-SB07-0102
Sample Date Adjusted 4/16/10 4/16/10 4/16/10 4/16/10 4/16/10 4/16/10 4/14/10 4/16/10 4/15/10
Total Metals (MG/KG)

Aluminum 7700 11/11 7/11 35,400 10,800 14,400 12,900 9,970 9,290 8,680 10,800 11,100 10,300
Antimony 3.1 0/11 0/11 1.8 2.08 R 1.03 R 0.997 R 0.992 R 0.988 R 1.94 R 5.06 R 181 R 0.879 R
Arsenic 0.39 11/11 11/11 18.9 0.927 3.96 3.99 1.56 2.04 1.85 7.21 1.27 3.71
Barium 1500 11/11 0/11 134 65.7 51 51.3 73.3 65.4 45.3 83.4 56.2 66.5
Beryllium 16 11/11 0/11 3.3 3 0.791 0.838 0.503 0.483 1.19 1.1 154 0.569
Cadmium 7 3/11 0/11 0.61 0.695 U 0.345 U 0.332 U 0.331 U 0.0758 J 0.647 U 169U 0.603 U 0.293 U
Calcium NUT 11/11 0/11 2,590 2,640 J 544 J 486 J 798 J 706 J 2,810 J 1,510J 2,920 J 586 J
Chromium 0.29 11/11 11/11 60.1 23.6 174 18.7 149 149 18.8 20.7 25.5 17.1
Cobalt 2.3 11/11 11/11 133 114 5.88 6.82 3.77 3.23 5.8 13 6.16 7.8
Copper 310 11/11 0/11 48.6 22.4 12.8 14.1 10 9.47 23 49.2 22 6.86
Cyanide 160 1/11 0/11 16.1 0.36 U 0.338 U 0.336 U 3.11 0.326 U 0.325 U 0.341 U 0.304 U 0.296 U
Iron 5500 11/11 11/11 83,100 54,700 34,300 32,200 11,100 12,300 37,400 23,200 33,800 14,600
Lead 400 11/11 0/11 40.5 6.28 10.2 10.4 18.4 20 17.6 13.9 3.24 15.8
Magnesium NUT 11/11 0/11 2,640 1,580 L 981 866 821 773 841 L 1,290 1,710 L 843
||Manganese 180 11/11 6/11 4,130 106 167 200 26.7 27.6 221 82.8 57 376
Mercury 2.3 8/11 0/11 0.18 0.0491 U 0.0339 J 0.024 J 0.0444 0.0424 0.0348 U 0.0322 J 0.0377 U 0.0442
Nickel 150 11/11 0/11 18.2 9.85 7.81 7.62 6.35 5.76 5.13 12.3 5.25 6.83
Potassium NUT 11/11 0/11 2,610 640 K 1,030 K 790 K 679 K 642 K 385 K 718 K 427 K 614 K
Selenium 39 3/11 0/11 13.3 0.834 U 0.414 U 0.204 J 0.22J 0.395 U 0.776 U 2.02U 0.724 U 0.251J
Silver 39 0/11 0/11 11.4 2.78 U 1.38 U 1.33 U 132U 132U 259 U 6.75 U 241U 117U
Sodium NUT 2/11 0/11 258 347 U 345 U 332 U 131 119 323 U 337U 152 J 293 U
Thallium NSL 0/11 0/11 21.8 111U 0.552 U 0.532 U 0.529 U 0.527 U 1.03 U 27U 0.965 U 0.469 U
Vanadium 39 11/11 5/11 194 93.4 47.2 46.9 23.7 24.7 75.2 66.9 81.9 28.4
Zinc 2300 11/11 0/11 70.4 25.11J 34.6J 30.3J 24.4 ) 21.7J 58.3J 28.1J 15.3J 40.6 J
Notes:

Shading indicates detections.

Bolded underlined shading indicates detected regional screening level (RSL) exceedances.

RSLs are current as of May, 2010.

NUT: Nutrient. There is no screening level for Ca, Mg, K, and Na because they are nutrients.
NSL: No screening level. There is no screening level for PETN. Thallium was removed from the RSLs in December, 2009.
J - Analyte present. Value may or may not be accurate or precise

K - Analyte present. Value may be biased high. Value may be lower
L - Analyte present. Value may be biased low. Value may be higher

R - Unreliable Result

HMX - High Melting eXplosive. It is also known as octogen and cyclotetramethylene-tetranitramine

PETN - pentaerythritol tetranitrate

RDX - Royal Demolition eXplosive. It is also known as cyclonite or hexogen

UJ - Analyte not detected, quantitation limit may be inaccurate
UL - Analyte not detected, quantitation limit is probably higher
U - The material was analyzed for, but not detected

MGI/KG - Milligrams per kilogram
UG/KG - Micrograms per kilogram
NA — Not available

95 percent upper tolerance limits (UTLs) are taken from Table 4-3 from the Background Soil Investigation Report for Indian Head and Stump Neck Annex

(Tetra Tech, 2002)

Each sample is designated by an alphanumeric code that identifies the site and matrix sampled and contains a sequential sample number. Example:
ISUXO6-SB01-NNNN; where | is for Indian Head; S is for site; UXO6 is the site number; SBO1 is subsurface soil sample from station 1; and NNNN is the
sample depth interval. If a “P” is at the end of “SB01” then it is a duplicate sample from that station.
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TABLE 12-2

Sl Report for UXOs 6, 9, 11, 12, 18, 19, 20, 27, 29, 30, 31, and 33

NSF-IH, Indian Head, Maryland

UXO 30 - Raw, Detected, and Exceeded Constituents in Subsurface Soil

Station ID RSLs ISUXO30-DP08 ISUXO30-DP09 ISUXO30-DP12

. ] .| Frequency of Frequency of
Sample ID RESIdémlal Soil Detection Exceedance 95 Percent UTL ISUX030-SB08-0102 ISUX030-SB09-0102 ISUX030-SB09-1415 ISUX0O30-SB12-0102
Sample Date Adjusted 4/15/10 4/15/10 4/15/10 4/16/10
Chemical Name
Semivolatile Organic Compounds (UG/KG)
1-Methylnaphthalene 22000 5/11 0/11 NA 7.29 U 9.23 5.24 ) 343
2-Methylnaphthalene 31000 5/11 0/11 NA 7.29 U 13.2 793 386
Acenaphthene 340000 5/11 0/11 NA 7.29 U 10.3 9.22 291
Acenaphthylene 340000 7/11 0/11 NA 8.81 127 91.8 1,470 J
Anthracene 1700000 8/11 0/11 NA 13.7 160 142 2,700
Benzo(a)anthracene 150 10/11 4/11 NA 92.6 1,070 569 4,360
Benzo(a)pyrene 15 9/11 7/11 NA 71.7 764 431 4,170
Benzo(b)fluoranthene 150 10/11 5/11 NA 93.1 968 533 5,020 J
Benzo(g,h,i)perylene 170000 9/11 0/11 NA 38.9 399 219 1,800
Benzo(k)fluoranthene 1500 9/11 1/11 NA 36.2 336 192 1,840
Chrysene 15000 10/11 0/11 NA 92.9 1,040 528 4,020
Dibenz(a,h)anthracene 15 7/11 5/11 NA 14.2 124 67.3 520
Fluoranthene 230000 11/11 0/11 NA 149 1,780 1,060 9,980
Fluorene 230000 7/11 0/11 NA 3.39J 46.9 39.6 1,460
Indeno(1,2,3-cd)pyrene 150 9/11 5/11 NA 46.9 470 267 2,200
Naphthalene 3600 6/11 0/11 NA 5.24 J 54.1 34.6 444
Phenanthrene 1700000 1/11 0/11 NA 53.5 740 526 10,900
Pyrene 170000 1/11 0/11 NA 133 1,710 934 8,740 J
Explosives (UG/KG)
1,3,5-Trinitrobenzene 220000 7/11 0/11 NA 30J 1743 96.6 J 5110
1,3-Dinitrobenzene 610 4/11 0/11 NA 60 U 60 U 60 U 138J
2,4,6-Trinitrotoluene 3600 2/11 0/11 NA 60 U 60 U 60 U 93.5J
2,4-Dinitrotoluene 1600 4/11 0/11 NA 60 U 22230 60 U 67.6J
2,6-Dinitrotoluene 6100 3/11 0/11 NA 60 U 60 U 60 U 2331
2-Amino-4,6-dinitrotoluene 15000 4/11 0/11 NA 60 U 60 U 4211 52.2J
2-Nitrotoluene 2900 4/11 0/11 NA 60 U 60 U 2231 81.1
3-Nitrotoluene 610 2/11 0/11 NA 60 U 60 U 60 U 20.6 J
4-Amino-2,6-dinitrotoluene 15000 0/11 0/11 NA 60 U 60 U 60 U 60 U
4-Nitrotoluene 24000 3/11 0/11 NA 60 U 4047 60 U 92.6 J
HMX 380000 8/11 0/11 NA 60 U 28.6 J 60 U 52J
Nitrobenzene 4800 2/11 0/11 NA 60 U 60 U 60 U 36.8J
Nitrocellulose 100000000 0/11 0/11 NA 3000 U 3000 U 3000 U 3000 U
Nitroglycerin 610 5/11 0/11 NA 150 U 150 U 150 U 107 J
Nitroguanidine 610000 4/11 0/11 NA 100 U 100 U 100 U 4,000 J
Perchlorate 5500 0/11 0/11 NA 219U 244 U 2.45 UL 2.64 U
PETN NSL 1/11 0/11 NA 150 U 150 U 150 U 171
RDX 5500 8/11 0/11 NA 60 U 60 U 327 116
Tetryl 24000 4/11 0/11 NA 60 U 60 U 60 U 182 J
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Text Box
TABLE 12-2
UXO 30 - Raw, Detected, and Exceeded Constituents in Subsurface Soil
SI Report for UXOs 6, 9, 11, 12, 18, 19, 20, 27, 29, 30, 31, and 33
NSF-IH, Indian Head, Maryland


TABLE 12-2

UXO 30 - Raw, Detected, and Exceeded Constituents in Subsurface Soil
Sl Report for UXOs 6, 9, 11, 12, 18, 19, 20, 27, 29, 30, 31, and 33

NSF-IH, Indian Head, Maryland

Station 1D RSLs ISUXO30-DP08 ISUXO30-DP09 ISUXO30-DP12
. R . Frequency of Frequency of
Sample ID Residential Soil Detection Exceedance | 95 PercentUTL | 1SUXO30-5B08-0102 1SUX030-SB09-0102 ISUX030-SB09-1415 ISUX030-SB12-0102
Sample Date Adjusted 4/15/10 4/15/10 4/15/10 4/16/10
Total Metals (MG/KG)
Aluminum 7700 11/11 7/11 35,400 4,760 3,760 4,860 4,790
Antimony 3.1 0/11 0/11 1.8 0.808 R 0.893 R 0.909 R 0.949 R
Arsenic 0.39 11/11 11/11 18.9 2.32 211 2.68 3.83
Barium 1500 11/11 0/11 134 28.4 24.4 31.6 285
Beryllium 16 11/11 0/11 3.3 0.414 0.353 0.44 0.496
Cadmium 7 3/11 0/11 0.61 0.0662 J 0.298 U 0.303 U 0.0884 J
Calcium NUT 11/11 0/11 2,590 145 J 147 J 252 ] 285 J
Chromium 0.29 11/11 11/11 60.1 12.1 10.4 15.4 13
Cobalt 23 11/11 11/11 133 571 5.44 10.5 427
Copper 310 11/11 0/11 48.6 5.49 5 5.87 9.75
Cyanide 160 1/11 0/11 16.1 0.273 U 0.305 U 0.306 U 0.33 U
iron 5500 11/11 11/11 83,100 12,100 9,430 15,200 18,500
Lead 400 11/11 0/11 405 12.6 11.7 12.2 28.2
Magnesium NUT 11/11 0/11 2,640 477 434 531 630
[Manganese 180 11/11 6/11 4,130 354 286 453 91
Mercury 2.3 8/11 0/11 0.18 0.0231J 0.0351 0.0168 J 0.0698
Nickel 150 11/11 0/11 18.2 451 3.94 5.43 5.6
Potassium NUT 11/11 0/11 2,610 417 K 364 K 465 K 520 K
Selenium 39 3/11 0/11 13.3 0.323 U 0.357 U 0.364 U 0.379 U
Silver 39 0/11 0/11 11.4 1.08 U 1.19 U 1.21U 1.26 U
Sodium NUT 2/11 0/11 258 269 U 298 U 303 U 316 U
Thallium NSL 0/11 0/11 21.8 0.431 U 0.476 U 0.485 U 0.506 U
\Vanadium 39 11/11 5/11 194 18.7 15.3 21.4 20.6
Zinc 2300 11/11 0/11 70.4 2173 16.1J 185 J 35.4J
Notes:

Shading indicates detections.

Bolded underlined shading indicates detected regional screening level (RSL) exceedances.

RSLs are current as of May, 2010.

NUT: Nutrient. There is no screening level for Ca, Mg, K, and Na because they are nutrients.
NSL: No screening level. There is no screening level for PETN. Thallium was removed from the RSLs in December, 2009.
J - Analyte present. Value may or may not be accurate or precise

K - Analyte present. Value may be biased high. Value may be lower
L - Analyte present. Value may be biased low. Value may be higher

R - Unreliable Result

HMX - High Melting eXplosive. It is also known as octogen and cyclotetramethylene-tetranitramine

PETN - pentaerythritol tetranitrate

RDX - Royal Demolition eXplosive. It is also known as cyclonite or hexogen

UJ - Analyte not detected, quantitation limit may be inaccurate
UL - Analyte not detected, quantitation limit is probably higher
U - The material was analyzed for, but not detected

MGI/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

NA — Not available

95 percent upper tolerance limits (UTLs) are taken from Table 4-3 from the Background Soil Investigation Report for Indian Head and Stump Neck Annex

(Tetra Tech, 2002)

Each sample is designated by an alphanumeric code that identifies the site and matrix sampled and contains a sequential sample number. Example:
ISUXO6-SB01-NNNN; where | is for Indian Head; S is for site; UXO6 is the site number; SBO1 is subsurface soil sample from station 1; and NNNN is the
sample depth interval. If a “P” is at the end of “SB01” then it is a duplicate sample from that station.
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TABLE 12-2
UXO 30 - Raw, Detected, and Exceeded Constituents in Subsurface Soil
SI Report for UXOs 6, 9, 11, 12, 18, 19, 20, 27, 29, 30, 31, and 33
NSF-IH, Indian Head, Maryland


TABLE 12-3

UXO 30 - Raw, Detected, and Exceeded Constituents in In Situ Groundwater
Sl Report for UXOs 6, 9, 11, 13, 18, 19, 20, 27, 29, 30, 31, and 33

NSF-IH, Indian Head, Maryland

Station ID ISUXO30-DP05 ISUXO30-DP09 ISUXO30-DP12
RSLs Tapwater | Frequency of | Frequency of 95 Percent
Sample ID Adjusted Detection Exceedance UTL ISUXO30-GP05-0410 | ISUXO30-GP05P-0410 | ISUXO30-GP09-0410 | ISUXO30-GP12-0410
Sample Date 4/16/10 4/16/10 4/15/10 4/16/10
Chemical Name
Semivolatile Organic Compounds (UG/L)
1-Methylnaphthalene 2.3 1/3 0/3 NA 0.192 U 0.187 U 0.192 U 19
2-Methylnaphthalene 15 1/3 0/3 NA 0.192 U 0.187 U 0.192 U 1.87
IAcenaphthene 220 1/3 0/3 NA 0.192 U 0.187 U 0.192 U 0.933
IAcenaphthylene 220 1/3 0/3 NA 0.192 U 0.187 U 0.192 U 0.81
/Anthracene 1100 1/3 0/3 NA 0.192 U 0.187 U 0.192 U 0.783
Benzo(a)anthracene 0.029 2/3 2/3 NA 0124 J 0.187 U 0.192 U 0.202
Benzo(a)pyrene 0.0029 2/3 2/3 NA 0.13J 0.187 U 0.192 U 0.141J
Benzo(b)fluoranthene 0.029 2/3 2/3 NA 0.151 J 0.187 U 0.192 U 0.167 J
Benzo(g,h,i)perylene 110 2/3 0/3 NA 0.0765 J 0.187 U 0.192 U 0.0979 J
Benzo(k)fluoranthene 0.29 0/3 0/3 NA 0.192 U 0.187 U 0.192 U 0.189 U
Chrysene 2.9 2/3 0/3 NA 0.139 J 0.187 U 0.192 U 0.23
Dibenz(a,h)anthracene 0.0029 0/3 0/3 NA 0.192 U 0.187 U 0.192 U 0.189 U
Fluoranthene 150 2/3 0/3 NA 0.197 0.0965 J 0.192 U 1.17
Fluorene 150 1/3 0/3 NA 0.192 U 0.187 U 0.192 U 1.56
Indeno(1,2,3-cd)pyrene 0.029 213 2/3 NA 0.0931 J 0.187 U 0.192 U 0.103 J
Naphthalene 0.14 1/3 1/3 NA 0.192 U 0.187 U 0.192 U 3.07
Phenanthrene 1100 2/3 0/3 NA 0.0913 J 0.187 U 0.192 U 4.45
Pyrene 110 2/3 0/3 NA 0.195 0.095 J 0.192 U 0.909
Explosives (UG/L)
1,3,5-Trinitrobenzene 110 0/3 0/3 NA 0.826 B 0.224 U 0.235 U 0.224 U
1,3-Dinitrobenzene 0.37 1/3 0/3 NA 0.224 U 0.224 U 0.112J 0.224 U
2,4,6-Trinitrotoluene 1.8 1/3 0/3 NA 0.182 J 0.224 U 0.235 U 0.224 U
2,4-Dinitrotoluene 0.22 0/3 0/3 NA 0.224 U 0.224 U 0.235 U 0.224 U
2,6-Dinitrotoluene 3.7 1/3 0/3 NA 0.224 U 0.224 U 0.235 U 0.116 J
2-Amino-4,6-dinitrotoluene 7.3 1/3 0/3 NA 0.32 0.224 U 0.235 U 0.224 U
2-Nitrotoluene 0.31 1/3 1/3 NA 0.384 B 482 J 0.235 U 0.224 U
3-Nitrotoluene 0.37 0/3 0/3 NA 0.224 U 0.224 U 0.235 U 0.224 U
[4-Amino-2,6-dinitrotoluene 7.3 1/3 0/3 NA 0.132J 0.149 J 0.235 U 0.224 U
4-Nitrotoluene 4.2 0/3 0/3 NA 0.224 U 0.224 U 0.235 U 0.224 U
HMX 180 1/3 0/3 NA 0.224 UJ 0.294 J 0.235 U 0.224 U
Nitrobenzene 0.12 2/3 2/3 NA 0.279 J 0.534 J 0.235 U 0.141J
Nitrocellulose 11000000 0/3 0/3 NA 300 U 300 U 300 U 300 U
Nitroglycerin 0.37 1/3 1/3 NA 0.446 J 0.561 U 0.588 U 0.561 U
Nitroguanidine 370 2/3 0/3 NA 11.2J 9.78 J 10 UJ 102 J
Perchlorate 2.6 1/3 0/3 NA 02U 02U 02U 0.162 J
PETN NSL 0/3 0/3 NA 0.561 U 0.561 U 0.588 U 0.561 U
RDX 0.61 1/3 1/3 1.2 2.3 1.03 B 0.349 B 0.224 U
Tetryl 15 2/3 0/3 NA 0.178 J 0.224 U 0.235 U 0.374J
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UXO 30 - Raw, Detected, and Exceeded Constituents in In Situ Groundwater

TABLE 12-3

Sl Report for UXOs 6, 9, 11, 13, 18, 19, 20, 27, 29, 30, 31, and 33
NSF-IH, Indian Head, Maryland

Station ID ISUXO30-DP05 ISUXO30-DP09 ISUXO30-DP12
RSLs Tapwater | Frequency of | Frequency of 95 Percent
Sample ID Adjusted Detection Exceedance UTL ISUXO30-GP05-0410 | ISUXO30-GP05P-0410 | ISUXO30-GP09-0410 | ISUXO30-GP12-0410
Sample Date 4/16/10 4/16/10 4/15/10 4/16/10
Total Metals (UG/L)
Aluminum 3700 3/3 1/3 286,545,198 4,480 K 2,070 K 527 K 2,380 K
Antimony 15 3/3 3/3 NA 244 L 413 L 3.58 L 4.88 L
Arsenic 0.045 3/3 3/3 NA 423 ] 776 1 62.7 ] 90.7 J
Barium 730 3/3 0/3 254 61.6 35.6 J 42 53.5 K
Beryllium 7.3 1/3 0/3 NA 5U 5U 5U 4.92 )
Cadmium 1.8 1/3 0/3 2.8 06U 0.6 U 06U 1.53
Calcium NUT 3/3 0/3 599,450 10,700 8,450 4,030 J 12,500
Chromium 0.043 2/3 2/3 20.9 7.86 J 2.92J 10U 3.86 J
Cobalt 1.1 3/3 3/3 39.6 5.77 6.01 2.78 134
Copper 150 2/3 0/3 22.4 9.61J 4.34 0 ou 17.5
Cyanide 73 0/3 0/3 NA ou ou ou ou
Iron 2600 3/3 3/3 57,199 10,900 J 2,820 J 25,600 2,720
Lead 15 2/3 2/3 NA 172 2927 3U 33.7
Magnesium NUT 3/3 0/3 31,254 5,610 J 4,420 J 2,060 J 11,000
Manganese 88 3/3 3/3 28,160 221 107 227 1,080
Mercury 1.1 0/3 0/3 0.13 02U 02U 02U 02U
Nickel 73 2/3 1/3 39.0 7.06 J 43210 ou 105
Potassium NUT 2/3 0/3 83,058 1,310 J 5000 U 1,330 J 5000 U
Selenium 18 0/3 0/3 NA 5U 5U 5U 5U
Silver 18 0/3 0/3 NA 33U 3U 33U 3U
Sodium NUT 3/3 0/3 79,585 17,300 14,800 7,830 11,100
Thallium NSL 0/3 0/3 NA 02U 02U 02U 02U
\Vanadium 18 1/3 0/3 24.1 16.5 125U 125U 125U
Zinc 1100 2/3 0/3 45.2 58.9J 3391 20U 230
Dissolved Metals (UG/L)
Aluminum 3700 3/3 1/3 286,545,198 13,500 J 901 J 309 233
Antimony 15 1/3 1/3 NA 4.37 1U 1U 1U
Arsenic 0.045 3/3 3/3 NA 74.6 1U 2.32 0.706 J
Barium 730 3/3 0/3 254 96.9 3191 44 86.5 K
Beryllium 7.3 2/3 0/3 NA 1.16J 5U 5U 1.62J
Cadmium 1.8 1/3 0/3 2.8 06U 0.6 U 06U 0.831
Calcium NUT 3/3 0/3 599,450 9,700 8,130 3,530 J 13,800
Chromium 0.043 1/3 1/3 20.9 19.8 ou ou ou
Cobalt 1.1 3/3 3/3 39.6 7.15 5.9 1.93 385
Copper 150 2/3 0/3 22.4 19.8 ou ou 6.7J
Iron 2600 3/3 2/3 57,199 22,900 J 1,430 J 22,300 442
Lead 15 2/3 1/3 NA 194 33U 33U 3.15
Magnesium NUT 3/3 0/3 31,254 5,380 J 4,130 J 1,730 J 10,400
Manganese 88 3/3 3/3 28,160 272 95.9 181 3,780
Mercury 11 0/3 0/3 0.13 02U 02U 02U 02U
Nickel 73 2/3 1/3 39.0 13.6 4.71 0 ou 783
Potassium NUT 2/3 0/3 83,058 1,920 J 5000 U 1,160 J 5000 U
Selenium 18 0/3 0/3 NA 5U 5U 5U 5U
Silver 18 0/3 0/3 NA 3U 3U 3U 3U
Sodium NUT 3/3 0/3 79,585 16,100 13,900 7,250 12,300
Thallium NSL 0/3 0/3 NA 02U 02U 02U 02U
\Vanadium 18 1/3 1/3 24.1 34.2 125U 125U 125U
Zinc 1100 2/3 0/3 45.2 92.6 J 36.2J 20U 216
Notes:

Shading indicates detections.

Bolded underlined shading indicates detected regional screening level (RSL) exceedances.

RSLs are current as of May, 2010

NUT: Nutrient. There is no screening level for Ca, Mg, K, and Na because they are nutrients.
NSL: No screening level. There is no RSL for PETN. Thallium was removed from the RSLs in December, 2009.
B - Analyte not detected at significantly greater than that in an associated blank.

NA — Not available

95 percent upper tolerance limits (UTLs) are taken from Table A-8 from the Background Soil Investigation Report for Indian Head and Stump Neck Annex (Tetra Tech, 2002)

K - Analyte present. Value may be biased high. Value may be lower
L - Analyte present. Value may be biased low. Value may be higher
U - The material was analyzed for, but not detected
UGIL - Micrograms per liter

UJ - Analyte not detected, quantitation limit may be inaccurate

J - Analyte present. Value may or may not be accurate or precise

Each sample is designated by an alphanumeric code that identifies the site and matrix sampled and contains a sequential sample number. Example: ISUXO6-GP01-MMYY; where | is for Indian Head; S is for site; UXO6 is the site

number; GPO01 is groundwater sample from station 1; and MMYY is the month and year of collection. If a “P” is at the end of “GP01” then it is a duplicate sample from that station.
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Figure is taken from Geophysical Survey Report (ARM 2010), which is provided as Appendix B. UXO 30 - DGM Coverage Map
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ISUX030-DP07 ISUXO30-DP08 ISUX030-DP02 ISUX030-DP01 ISUX030-DP05

Constituent | Analytical Result Constituent | Analytical Result Constituent | Analytical Result Constituent | Analytical Result Constituent | Analytical Result
Surface Soil (mg/kg) Surface Soil (mg/kg) Surface Soil (mg/kg) Surface Soil (mg/kg) Surface Soil (mg/kg)
Benzo(a)anthracene 43.8 Benzo(a)anthracene 37.6 Benzo(a)anthracene 0.362) Aluminum 10,600 Benzo(a)anthracene 4.4
Benzo(a)pyrene 33.5 Benzo(a)pyrene 23.3 Benzo(a)pyrene 0.377) Arsenic 3.74 Benzo(a)pyrene 323
Benzo(b)fluoranthene 42.2 Benzo(b)fluoranthene 26.8 Benzo(b)fluoranthene 0.467) Chromium 219 | [Benzo(b)fluoranthene 37.7
Benzo(k)fluoranthene 16.1 Benzo(k)fluoranthene 10.9 Dibenz(a,h)anthracene 0.0637) Cobalt 18.6 |Benzo(k)fluoranthene 14.1
Chrysene 38.9 Chrysene 30.6 Indeno(1,2,3-cd)pyrene 0.305) Iron 41,700 |Chrysene 37.9
Dibenz(a,h)anthracene 5.84) Dibenz(a,h)anthracene 4.15) Aluminum 9,730 Manganese 678 Dibenz(a,h)anthracene 6.33)
Indeno(1,2,3-cd)pyrene 19.4) Indeno(1,2,3-cd)pyrene 14.3) Arsenic 2.69 Vanadium 87.6 Indeno(1,2,3-cd)pyrene 22.4)
1,3-Dinitrobenzene 0.808 ) Naphthalene 5.16 Chromium 14.3 Shallow Suburface Soil (mg/kg) 1,3-Dinitrobenzene 0.851)
Arsenic 3.97 Arsenic 3.08 Cobalt 5.76 Aluminum 10,800 Arsenic 491
Chromium 14.9 Chromium 13 Iron 26,200 Arsenic 0.927 Hchromium 9.6
Cobalt 7.59 Cobalt 8.1 Manganese 338 Chromium 23.6 |Cobalt 8.65
Iron 14,600 Iron 13,100 Shallow Suburface Soil (mg/kg) Cobalt 11.4 leon 16,500
Manganese 440 Manganese 420 Aluminum 14,400 Iron 54,700 Lead 466
Shallow Suburface Soil (mg/kg) Shallow Suburface Soil (mg/kg) Arsenic 3.99 1 Manganese 1,160
Benzo(a)anthracene 2.35 Benzo(a)pyrene 71.7 Chromium 18.7 Shallow Suburface Soil (mg/kg)
Benzo(a)pyrene 1.51 Arsenic 2.32 Cobalt 6.82 Benzo(a)anthracene 0.478
Benzo(b)fluoranthene 2 Chromium 12.1 Iron 34,300 Benzo(a)pyrene 0.405
Dibenz(a,h)anthracene 0.22 Cobalt 5.71 Manganese 200 Benzo(b)fluoranthene 0.529
Indeno(1,2,3-cd)pyrene 0.835 Iron 12,100 Vanadium 47.2 Dibenz(a,h)anthracene 0.0809
Aluminum 10,300 Manganese 354 Indeno(1,2,3-cd)pyrene 0.280
Arsenic 3.71 Aluminum 8,680
Chromium 17.1 Arsenic 1.85
Cobalt 7.8 4 Chromium 18.8
Iron 14,600 Cobalt 5.8
Manganese 376 Iron 37,400

Manganese 221
ISUX030-DP09 )/a;,id'gm T 752
Constituent | Analytical Result L S L
- Benzo(a)anthracene 0.124)
Surface Soil (mg/kg) 5 013}
Benzo(a)anthracene 0.578 enzo(apyrene >
Benzo(b)fluoranthene 0.151)
Benzo(a)pyrene 0.491 p 173 0.0931
Benzo(b)fluoranthene 0.607 " Ian?no( ,I ,3-cd)pyrene ;182JJ
Dibenz(a,h)anthracene 0.0777 N-'t m;)oto Hene s 534J
Indeno(1,2,3-cd)pyrene 0.373 ISUX030-DP06 I o enze.ne -

: - - Nitroglycerin 0.446)
Arsenic 2.32 Constituent | Analytical Result RDX 23
Chromium 9.37 Surface Soil (mg/kg) -

X 4,480 K (t)
Cobalt 7.39 Benzo(a)anthracene 0.477 Aluminum 13,5001 (d)
Iron 10,800 Benzo(a)pyrene 0.373 4'13 L
Manganese : 401 ISUXO30-DPO4 B.enzo(b)fluoranthene 0.467 Antimony 4.37(d)
Shallow Suburface Soil (mg/kg) " " Dibenz(a,h)anthracene 0.0671

Constituent | Analytical Result 77.61(t)
Benzo(a)anthracene 1.07 S Sl e, Indeno(1,2,3-cd)pyrene 0.235 Arsenic 74.6(d)
Benzo(a)pyrene 0.764 Arsenic 3.65 y

Benzo(a)anthracene 10.7 - 7.86J (t)
Benzo(b)fluoranthene 0.968 Chromium 22.8 Chromium
- Benzo(a)pyrene 5.94 19.8(d)
Dibenz(a,h)anthracene 0.124 Cobalt 7.06
Benzo(b)fluoranthene 7.66) 6.01(t)
Indeno(1,2,3-cd)pyrene 0.47 Iron 17,400 Cobalt

; Benzo(k)fluoranthene 3.44) 7.15 (d)
Arsenic 2.11 " Manganese 336

- Dibenz(a,h)anthracene 0.696 ) . 10,900 (t)
Chromium 10.4 Shallow Suburface Soil (mg/kg) Iron

Indeno(1,2,3-cd)pyrene 2.2 22,900 (d)
Cobalt 5.44 - Benzo(a)pyrene 0.0134

Arsenic 1.09 - 17.2(t)
Iron 9,430 - Aluminum 10,800 Lead

Chromium 6.59 - 19.4 (d)
Manganese 286 Trom 7270 Arsenic 7.21 321 ()
Deep Suburface Soil (mg/kg) = Chromium 20.7 Manganese 272 (d)
Benzo(a)anthracene 0.569 Cobalt 13 " 31.2(d)
Benzo(a)pyrene 0.431 iron 23,200 2racum -
Benzo(b)fluoranthene 0.533 Vanadium 66.9

ISUX030-DP03
: - ISUX030-DP12

Dibenz(a,h)anthracene 0.0673 " - Deep Suburface Soil (mg/kg)

Constituent Analytical Result i i
indeno(1,2.3.-cd)pyrene 0.267 T | Y Aluminum 11,100 Con.stltuent | Analytical Result
Arsenic 2.68 Benzo(a)anthracene 284 Arsenic 1.27 Surface Soil (mg/kg)

Chromium 154 : Chromium %5 Benzo(a)anthracene 161
Benzo(a)pyrene 2.68 Benzo(a)pyrene 1.46
Cobalt 6.16
Benzo(b)fluoranthene 3.72) A Benzo(b)fluoranthene 1.83
Cobalt 10.5 Benzo(k)fluoranthene 1.5 X Iron 33,800 ;
Iron 15,200 o - . s N A Vanadiom 210 Dibenz(a,h)anthracene 0.177
ibenz(a,h)anthracene : . Indeno(1,2,3-cd)pyrene 0.822
Indeno(1,2,3-cd)pyrene 1.52 3 ;
Manganese 453 : ( Joy \ Arsenic 5.22
- 1,3-Dinitrobenzene 0.842) Chromium 13.7
In Situ Groundwater (ug/L) - \ -
- Aluminum 9,320 ¥ Cobalt 7.43
Antimony 3.58L(t) . 5 -
Arsenic 4.89 ¥ Iron 16,300
. 62.7J(t) - o ", )
Arsenic 2.32(d) Chromium 17.6 i ~ |Manganese 901
2-.78 ) Cobalt 138 ~ [shallow Suburface Soil (mg/kg)
Cobalt 1,93 (d) Iron 17,900 Benzo(a)anthracene 4.36
Manganese 850 Benzo(a)pyrene 4.17
25,600 (t) -
Iron 22,300 (d) Shallow Suburface Soil (mg/kg) Benzo(b)fluoranthene 5.02J
2’27 ) Benzo(a)pyrene 0.0256 Benzo(k)fluoranthene 1.84
Manganese 181 (d) Aluminum 2200 ISUX030.DP11 ; Dibenz(a,h)anthracene 0.520
Arsenic 2.04 Constituent | Analytical Result Indeno(1,2,3-cd)pyrene 22
Chromium 14.9 Surface Soil (mg/kg) : Arsenic 383
Cobalt 3.77 Benzo(a)anthracene 13.8 i Chromioe 3
Iron 12,300 Benzo(a)pyrene 8.34 7 Cobalt 4.27
Benzo(b)fluoranthene 10.9)J Iron 18,500
Benzo(k)fluoranthene 5.33J) In Situ Groundwater (ug/L)
Dibenz(a,h)anthracene 1.14) =l Benzo(a)anthracene 0.202
4 .
Inden?(1,2,3-cd)pyrene 3.66 'Ji Benzo(a)pyrene 0.141
Arsem.c 0835 | !' Benzo(b)fluoranthene 0.167)
Note: Chromium 5.34 H Indeno(1,2,3-cd)pyrene 0.103)J
1. Sample locations were based on historic aerial photographs, site Iron 8,500 Q1 Naphthalene 3.07
visits conducted on November 25, 2008 and April 22, 2009, and ISUXO30-DP10 Nitrobenzene 0.141)
locations stakeout with the Navy and MDE on April 12, 2010. Constituent [ Analytical Result [ANtimony 4.881L(t)
2. Constituents noted in the data boxes at each location indicate that Surfacesoill(me/ke) 90.7J(t)
they exceeded their respective RSLs Benzo(a)anthracene 0.976 Arsenic 0.706J (d)
3. Bold font indicates that the constituent exceeded both the RSL Benzo(a)pyrene 0.666 Chromium 3.86 (1)
and background (if available) _ _ o Benzo(b)fluoranthene 0.867 Cobalt 134(t)
4. Background values are presented in Background Soil Investigation Dibenz(a.h)anthracene 0.126 385 (d)
Report for Indian Head and Stump Neck Annex (Tetra Tech, 2002). ¥y Indeno(1,2,3-cd)pyrene 0.437 Iron 2,720 (t)
5. J — Analyte present. Value may or may not be accurate or precise. | % Arsenic 25 Lead 33.7(t)
6. L —Analyte present. Value may be biased low. Value may be higher. Chromium 117 1,080 (t)
7. K — Analyte present. Value may be biased high. Value may be lower. Cobalt 726 Manganese 3,780 (d)
8. (t) - Total Metals Iron 11,800 kel 105 ()
9. (d) - Dissolved Metals Manganese 242 Nicke 78.3 (d)
o
Legend Figure 12-3
Surface Soil, Subsurface Soil, and UXO 30 - PAHSs, Explosives, and Metals Exceedances
in situ Groundwater Sample Locations in Surface Soil, Subsurface Soil, and In Situ Groundwater
® Surface and Subsurface Soil Sample Locations N Site Inspection Report for UXOs 6, 9, 11, 13, 18, 19, 20, 27, 29, 30, 31, and 33
J S_urface Soil Sample Locations NSF-IH, Indian Head, Maryland
[ site Boundary 0 75 150
P Fcct
1 inch = 150 feet
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MEC Location! Release

NOTE

This figure is shown as Figure 5.2-3 in the Preliminary Assessment (Malcolm Pirnie 2005)
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FIGURE 12-4

UXO 30 - CSM for MEC Exposure Pathway
Site Inspection Report for UXOs 6, 9, 11, 13,
18, 19, 20, 27, 29, 30, 31, and 33

NSF-IH, Indian Head, Maryland

ES080210002745WDC_IH_Site30_MEC_ExpPathway_1

CH2MHILL






Release Exposure Exposure
Source Area i ! ; Receptors
Source Media Mechanisms Media Routes P
Mawy Contractor! i
Personnel “isitar Tresprss( "Biata
i = [ E]
Plantr&nimal i Crops/egetation o 2 e

— Uptake » Food Chain —»{ Domestic Animals > o O O (8]

GamelFizhiPrey * L8] [ 1] 0 0

| »| RunofiErosion o| Surface Wateri 5| Ingestion — o L o 0

Sedimerts Dermal Cortact » D 0 0 L

Inojestion — [7] L1 Q ©

™ Leaching - Grounchwster | Cermal Contact L [ b O O [3]

Inhalation (Yapar) - L 1] L V] (i) L8]
Gate 3

Burning > Sail

Ground

i Subsurface Sail Ingestion G o o &) o

Infitr stion o Fet | Dermal Cartact — © © 5] o

Y Inhalation (Dust) > L L] 5] LY

— Ingestion > LD LE L 1] (1)

» OO | Dermal Contact —» © ) ) 1)

Inhalation (Dust) —» © )] )] L

This figure is shown as Figure 5.2-4 in the Preliminary Assessment (Malcolm Pirnie 2005)
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FIGURE 12-5

UXO 30 - CSM for MC Exposure Pathway
Site Inspection Report for UXOs 6, 9, 11,
13, 18, 19, 20, 27, 29, 30, 31, and 33
NSF-IH, Indian Head, Maryland
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Photo 12-1: UXO 30 - General view of site. View is to the northwest with the Potomac River in
the background. Photo was taken on 11/25/08.






SECTION 13

UXO 31 - Pope’s Creek

13.1 Site Background

A PA of this site was completed and the findings documented in the WAMS. UXO 31 is an
off-Base water site approximately 30 miles downstream and southeast of NSF-IH within the
Potomac River and south of Pope’s Creek, near the town of Pope’s Creek, Maryland

(Figure 1-2 and Photo 13-1). On June 2, 1947, a public notice was issued to advise that
underwater testing of demolition charges or explosive material would be conducted in the
Potomac River in the area of Pope’s Creek (War Department, 1947). According to the
WAMS, the testing area covered approximately 44 acres, and the publicized safety zone was
approximately 841 acres. Figure 13-1 shows the locations of the test area and safety zone,
which are about 2 miles north of the Potomac River Bridge. The types of munitions used in
activities associated with this area are unknown. Based on information collected for the
WAMS, there are no known MEC areas at the site. However, the site is categorized as a
suspected MEC area on the basis of its reported use for underwater testing of demolition
charges or explosive material.

13.2 Rationale and Objectives for Expanded PA

The WAMS recommended an SI for MEC over the entire 44-acre testing area and NFA for
MC. The SI for MEC would consist of a geophysical investigation of 44 acres to determine if
MEC is present and whether further action would be necessary. NFA was proposed for MC
because activities at the site are based on anecdotal evidence.

Because UXO 31 is a large water site (more than 300 acres), and because of the uncertainty
associated with the types of munitions that could have been used or the exact locations
where activities or operations could have occurred, CH2M HILL recommended an
expanded PA to augment, but not duplicate, the information in WAMS. As a result,
information collected as part of the expanded PA would be used in conjunction with the
WAMS information to propose a recommendation for the site.

The objectives of the expanded PA were accomplished through: (1) review of existing
information in WAMS; (2) records search to obtain additional information on operations at
the site; (3) review of information on sediment dynamics; and (4) risk analysis.

13.3 Results

Appendix H presents a detailed discussion of the results of the expanded PA. The
additional research conducted indicated that the area used for explosives testing near Pope’s
Creek was on the eastern shore of the Potomac River. Testing was conducted in the deepest
portion of the navigation channel (War Department, 1947). While references to underwater
explosions at Pope’s Creek were identified by Carlisle (1990), no specific information on
locations and types of explosives used during testing were reviewed. A 1947 memorandum
(Exhibit A in Appendix xx) refers to the firing of charges of 80 pounds or less for

13-1



SITE INSPECTION REPORT FOR UXOS 6, 9, 11, 13, 18, 20, 27, 29, 30,31, AND 33

underwater explosives research if the location were satisfactory. It further notes that large
charges could be fired in the area near Pope’s Creek, but that explosives testing should be
suspended during spring months. The memorandum notes that precautions should be taken
in the summer months to prevent possible injury to bathers in the Potomac River. No other
information regarding activities at Pope’s Creek was available during the records search.

The results of the sediment dynamics study noted the area used for explosives testing near
Pope’s Creek was on the eastern shore of the Potomac River. Testing was conducted in the
deepest portion of the navigation channel, which had a depth of 78 feet (War Department,
1947). The channel appears to be migrating eastward; the eastern bank of the navigation
channel shallows from more than 70 feet to under 10 feet over a short distance (Figure 5 in
Appendix H). As the channel migrates to the east, the western portion of the channel is
filled by sediment. MEC items may have been partially or fully buried by a combination of
sediment deposition and sinking into soft bottom sediments.

The results of the risk analysis indicated that UXO 31 is a large area where MEC may or may
not remain; bottom conditions have silted over, and swift currents with winter flooding may
have moved potential sources down the river or creek. The likelihood of encountering MEC
through recreational activities associated with water sports is remote. However, commercial
activities such as channel dredging could actively disturb bottom sediment conditions to
cause a potential MEC item to be vacuumed from the bottom into a marine vessel.

13.4 Conceptual Site Model

The CSM for UXO 31 was presented in Section 7.1.11 of the WAMS, and is summarized here
and updated if necessary. CSMs from the PA for MEC and MC are shown as Figures 13-2
and 13-3, respectively. Following the expanded PA, it was concluded that there are
incomplete pathways to human and ecological receptors because sediment deposition over
time would have covered MEC and MC at the site. The only potenti