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Executive Summary

On behalf of Lockheed Martin Corporation, Tetra Tech, Inc. (Tetra Tech) conducted a
supplemental study at the Dump Road Area of Martin State Airport (MSA), Middle River,
Maryland from June-October, 2010 to fill data gaps and provide additional information to
complete a remedial design to restore soil and groundwater. Tetra Tech conducted the following

supplemental activities at the Dump Road Area:
e atopographical survey of the Dump Road Area

e awetland survey to identify and map biological resources at the Dump Road Area

e apassive soil-gas survey to assess contaminants in the shallow subsurface soil adjacent to
Taxiway Tango and the airport runway

e single-well permeability tests (i.e., slug tests) to provide data on the hydraulic
characteristics of the surficial-aquifer

e long-term monitoring of groundwater levels in three Dump Road Area wells in
conjunction with off-site groundwater and surface water level monitoring

e ageophysical survey to delineate the horizontal boundaries of manmade fill areas
e around of synoptic groundwater levels from the MSA wells

e additional groundwater-flow and solute-transport modeling of the Dump Road Area using
data from the supplemental study

The results of the wetlands delineation, long-term surface water-level and groundwater-level
monitoring, and groundwater modeling update are provided in separate documents and are not
repeated in this report. A new round of groundwater samples and three surface water samples
from Frog Mortar Creek were also collected in July 2010 for laboratory and field chemical
analyses. Details of the sampling methods and chemical results are provided in the Draft Final

Groundwater Monitoring Report.
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The following summarizes the results of 2010 supplemental activities:

e Site topography for the Dump Road Area ranges from flat to gently sloping to the
northeast (toward Frog Mortar Creek). In the northern portion of the Dump Road Area,
land elevations range from approximately 11 feet above NAVDS88 near the runway to
approximately seven feet above NAVD88 at Pond No. 2. In the southeastern portion of
the site, land elevations are approximately 20 feet above NAVD88 at a mounded area
near the embankment, near Frog Mortar Creek. A steep embankment runs along the Frog
Mortar Creek shoreline and along the northern edge of the wetlands.

e Ninety-nine passive soil-gas samples were analyzed for volatile organic compounds
(VOCs), total petroleum hydrocarbons (TPH), and diesel alkanes. Trichloroethene (TCE)
and cis-1,2-dichloroethene (cis-1,2-DCE) were detected northwest of well MW33S and,
to a lesser degree, northwest of well DMW11S. Maximum TCE and cis-1,2-DCE soil-gas
masses of 51.51 micrograms (ug) and 73.12 g, respectively, were reported at a sampling
location approximately 180 feet northwest of well MW33S. TCE was also detected at
sampling locations on the western side of Taxiway Tango. Petroleum-related VOCs
(benzene, toluene, ethylebenzene, and xylenes), naphthalene/2-methylnaphthalene, and
TPH have soil-gas-mass distributions similar to the VOCs. The relative
benzene/xylenes/TPH masses in the passive soil-gas samples indicate that the source of
the contamination is either a weathered gasoline or a heavier petroleum product, such as
diesel or jet fuel.

e Based on the results of the slug test analyses, the range of hydraulic conductivities for the
lower surficial-aquifer wells is 2.74 ft/day at MW18D to 25.5 ft/day at MW15D. The
geometric mean of the lower surficial-aquifer tests, excluding MW17D and MW26D
(both set in clay), is 8.4 ft/day (arithmetic mean is 11.3 ft/day). A comparison of the 2003
and 2010 slug test results for wells DMW?7I and DMWS8D indicate that the solid slug and
pneumatic slug test methods provide comparable results (i.e., same order of magnitude
estimates).

e The geophysical survey identified four geophysical anomalies (i.e., areas of elevated
instrument responses). They were identified as either a possible utility vault, as soil
containing more clay minerals, or as saturated mineral-rich soil associated with wetlands.
Metal objects were not associated with the anomalies. Metallic debris was found scattered
across the ground in one small area in the northwestern corner of the survey area. It is
recommended that EM anomalies A-D and the smaller EM anomalies in the northwestern
corner of the survey area be excavated using test pits to verify the presence or absence of
buried materials at these locations.

e Groundwater in the upper, intermediate, and lower surficial-aquifer zones flow northeast
toward Frog Mortar Creek. Groundwater in the deep confined-aquifer flows northwest to
southeast.
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Section 1

Introduction

On behalf of Lockheed Martin Corporation (Lockheed Martin), Tetra Tech, Inc. (Tetra Tech) has
prepared the following report documenting a June—October 2010 supplemental site investigation
as part of the Dump Road design characterization at Martin State Airport (MSA) in Middle
River, Maryland. Figures 1-1 and 1-2 depict the location and layout of MSA. As shown in these
figures, the area referred to as the Dump Road Area is along the northeast side of the airport
runway. A portion of the area extends across Taxiway Tango into the median between the

taxiway and runway.

A remedial investigation (RI) in early 2010 (Tetra Tech, 2010a) evaluated the nature and extent of
soil, pond sediment, and groundwater contamination and assessed the fate and transport of
contaminants in soil and groundwater. It also includes a human health risk assessment (HHRA)
and an ecological risk assessment (ERA). The Rl is based on physical and chemical data collected
from 2000-2009 and groundwater chemical data collected from 2007-2009. Groundwater
modeling was also performed in support of a groundwater feasibility study (FS) for the Dump
Road Area.

Chemical analyses of numerous soil and pond-sediment samples indicate volatile organic
compounds (VOCs), semivolatile organic compounds (SVOCSs), polychlorinated biphenyls
(PCBs), and several metals in Dump Road Area soil and pond-bottom sediments at
concentrations exceeding U.S. Environmental Protection Agency (USEPA) human health and
ecological risk-based screening levels and Maryland Department of the Environment (MDE) soil
cleanup standards. Concentrations of chlorinated VOCs (cVOCs) [such as trichloroethene (TCE),
cis-1,2-dichloroethene (cis-1,2-DCE), and vinyl chloride (VC)] exceed federal and Maryland
groundwater standards throughout a large portion of the investigation area and at multiple depths

in the surficial aquifer.
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This supplemental investigation fills data gaps identified as part of the Dump Road Area RI and

FS and provides information required for the remedial design. The objectives of this

supplemental investigation are to:

provide additional chemical characterization of near-surface soil and groundwater cVOC
distributions on the western and northwestern boundaries of the Dump Road Area

provide data to evaluate the hydrogeologic interactions between the surficial aquifer and
Frog Mortar Creek

provide data required for the design of groundwater and soil remedies and for the
associated permit application that will be submitted to MDE, Baltimore County, the U.S.
Army Corps of Engineers (USACE), and the Chesapeake Bay Critical Area Commission

This investigation’s objectives were addressed by the following activities:

obtained [from Lockheed Martin, MSA, and the Maryland Aviation Administration
(MAA)] utility clearances, an access agreement, and associated permits for intrusive
investigations

a topographical survey of the Dump Road Area from the eastern side of Taxiway Tango
to the western shoreline of Frog Mortar Creek to generate a map with a scale of one-inch
to 100-feet reproducible plot and one-foot contours

a wetland survey to identify and map biological resources in accordance with
requirements of the “Joint Federal/State Application for the Alteration of any Floodplain,
Waterway, Tidal or Non-Tidal Wetland in Maryland”

a passive soil-gas survey to assess cVOCs in the shallow subsurface soil and groundwater
adjacent to Taxiway Tango and the airport runway

single-well permeability tests (i.e., slug tests) to provide additional data on the hydraulic
characteristics of the lower surficial-aquifer zone

long-term monitoring of groundwater levels in three Dump Road Area wells in
conjunction with off-site groundwater and surface water level monitoring at Conrad’s
Ruth Villa and Parkside Marina, on the eastern shoreline of Frog Mortar Creek

a geophysical survey using electromagnetic (EM)-31/61 and other methods east of
Taxiway Tango, near its southern end, to delineate the horizontal boundaries of possible
manmade fill areas surrounding the tidal inlet and wetlands north of the airport’s compass
rose (i.e., circular concrete apron located in the southeastern end of MSA)

a round of synoptic groundwater levels from the MSA wells
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e additional groundwater flow and solute-transport modeling of the Dump Road Area using
the results of the slug tests and long-term water level monitoring from this study

Additionally, a new round of groundwater samples and three surface water samples from Frog
Mortar Creek were also collected in July 2010 for laboratory and field chemical analyses. Details
of the sampling methods and chemical results are provided in the Draft Final Groundwater
Monitoring Report (Tetra Tech, 2010b).

This report is organized as follows:

Section 2— Site Background: Describes where detailed background descriptions of the site
and previous investigations can be found

Section 3— Investigation Approach and Field Methodology: Presents the technical approach
to the investigation and the field methodologies used

Section 4— Investigation Results: Presents the results of the field program

Section 5— Summary: Summarizes the investigation findings

Section 6— References: Cites references used to compile the report
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Section 2

Site Background

Environmental investigations of the MSA Dump Road Area began in 1989 when MDE
conducted a preliminary assessment of MSA. During the 1930s and 1950s, the Glenn L. Martin
Aircraft Company reportedly used a sand pit under the current Taxiway Tango to dump spent
battery-acid, acid-type strippers, and other acidic solutions, in addition to dredge spoils and
construction debris. However, USEPA concluded after a review of the preliminary assessment
that no signs of waste disposal were apparent, and the site was classified as “No Further

Remedial Action Planned.”

In July 1991, four drums containing dried zinc-chromate paint were uncovered during
installation of underground electric cables adjacent to Taxiway Tango, prompting MDE to order
additional studies. MAA and Lockheed Martin (a successor firm of the Glenn L. Martin Aircraft
Company) conducted additional studies from 1991-1999, including geophysical surveys to
locate and identify buried materials, and sampling and chemical analyses of soil, groundwater,
surface water, and sediment. These initial investigations identified four areas of concern known
as the Taxiway Tango Median Anomaly Area, the Drum Area, two ponds (Pond 1 and Pond 2),

and the Petroleum Hydrocarbon Area (see Figure 1-2).

Lockheed Martin conducted an RI from 2000-2009 to further delineate the extent of soil,
groundwater, and sediment chemical-contamination indicated by the earlier studies (Tetra Tech,
2010a). Through geophysical surveys, test pits, soil borings, and soil sample chemical analyses,
the RI identified surface and subsurface soil contamination from buried fill material. The fill
material consists of soil, stained soil, and debris, the latter of which is comprised of concrete
rubble and disposed industrial items (e.g., batteries, decomposed drums, tires, paint cans, burnt
items, sludge, buckets, glass, wood, etc.). Complete details of the site background, including
previous investigations, descriptions of site geology and hydrogeology, and current conditions
are provided in the RI (Tetra Tech, 2010a) and are not repeated here.
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Section 3

Investigation Approach
and Field Methodology

The following activities were conducted from June-October, 2010 to address additional data

needs to support a remedial design for soil and groundwater at the Dump Road Area:

e obtained (from Lockheed Martin, MSA, and MAA) utility clearances, an access
agreement, and associated permits for intrusive investigations

e a topographical survey of the Dump Road Area from the eastern side of Taxiway Tango
to the western shoreline of Frog Mortar Creek to generate a map with a scale 1-inch to
70-feet reproducible plot and 1-foot contours

e a wetland survey to identify and map biological resources in accordance with the
requirements of the “Joint Federal/State Application for the Alteration of any Floodplain,
Waterway, Tidal or Non-Tidal Wetland in Maryland”

e a passive soil-gas survey to assess cVOCs in the shallow subsurface soil adjacent to
Taxiway Tango and the airport runway

e single-well permeability tests (i.e., slug tests) to provide additional data on the hydraulic
characteristics of the lower surficial-aquifer zone

e long-term monitoring of groundwater levels in three Dump Road Area wells in
conjunction with off-site groundwater and surface water level monitoring at Conrad’s
Ruth Villa and Parkside Marina, on the eastern shoreline of Frog Mortar Creek

e a geophysical survey, using EM-31/61 and other methods, east of Taxiway Tango near its
southern end, to delineate the horizontal boundaries of manmade fill areas surrounding
the tidal inlet and wetlands north of the airport’s compass rose

e around of synoptic groundwater levels from MSA wells,

e additional groundwater-flow and solute-transport modeling of the Dump Road Area using
the slug tests and long-term water level monitoring results from this study

Methods used to complete these tasks are described below.
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3.1 MOBILIZATION/DEMOBILIZATION
Following approval of the Supplemental Investigation Work Plan (Tetra Tech, 2010c), Tetra Tech
procured the required subcontractors and mobilized to the field. Mobilization included:

e coordinating with Lockheed Martin and MSA facilities personnel

e obtaining utility clearances for the passive soil-gas boring locations using a private firm,
as described in section 3.1.2

e mobilizing subcontractors, equipment, and materials to the site
e implementing a site-specific health and safety plan (HASP)

e arranging a decontamination area

e managing investigation-derived waste (IDW)

Demobilization activities included the following activities:

e demobilizing equipment and materials from the site
e general site clean-up and trash removal

e repairing landscaping (as necessary)

e managing IDW

The field operations leader coordinated mobilization and demobilization, including equipment
inventories to ensure that equipment was available, purchasing and leasing equipment, and
staging equipment for efficient loading and transport to and from the site before and after each
field activity.

Before field operations began, Tetra Tech personnel reviewed the site-specific HASP and the
respective “Safe Work Permits” included in the HASP. Tetra Tech conducted a mandatory, daily,
health and safety tailgate meeting before all field events. Subcontractors present for that day’s
field activities were included in the meeting. The Tetra Tech site health and safety officer

documented pertinent topics covered and personnel in attendance.
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3.2 SITE ACCESS, PERMITS AND UTILITY CLEARANCE

Tetra Tech obtained the required permits and conducted subsurface-utility screening and marking
in the drilling areas before sampling soil-gas. Notifications, clearances, and permits include the

following:

¢ notifying the regional underground-utility location center Miss Utility (1-800-257-7777;
www.missutility.net)

e reviewing facility/site utility maps

e completing a corporate staff procedure CS-28, “Digging Project,” form and obtaining the
required signatures

e completing and executing the “Airport Zoning Permit,” “Building Inspection” form, and
“Digging Authorization” permit through MAA

e contacting the Maryland Air National Guard (MANG) and receiving approval based on
MANG operational schedules

e obtaining digging permits through MSA and/or Baltimore/Washington International
Airport administrations

e contracting a private utility-locating firm (Enviroscan, Inc.) to identify and mark any
subsurface utilities or geophysical anomalies (i.e., possible subsurface obstacles or
utilities)

Each soil-gas probe location was cleared for subsurface utilities. In addition to calling in a Miss
Utility ticket, a private utility-locating service, Enviroscan, Inc., was contracted to mark any
underground utilities and subsurface geophysical anomalies. The private utility-locating firm used
typical utility locating equipment representing the best available technology, including a Fisher
TW-6 electromagnetic pipe and cable locator/tracer, a Radiodetection C.A.T. and genny pipe and
cable locator/tracer, a Radiodetection model RD4000 multi-frequency pipe and cable tracer, and a
GSSI SIR-2000 ground-penetrating radar (GPR) system. All utilities within a 30-foot radius of
each designated location were located and marked with paint on the ground surface.

Tetra Tech coordinated access arrangements through MSA Operations to gain access to the work
area at Dump Road through Gate 12. Tetra Tech obtained a key from MSA Operations to access

the gated entrance. Tetra Tech also used a radio to maintain constant contact with the MSA air
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traffic control tower while working in the taxiway and runway areas. Permits, the Miss Utility

clearance, and the Enviroscan utility-screening report are included in Appendix A.

3.3 TOPOGRAPHIC MAPPING

Murphy Geomatics, Inc. of Raleigh, North Carolina conducted a topographic survey of the
Dump Road Area from the eastern side of Taxiway Tango to the western shoreline of Frog
Mortar Creek. The northern limit of the survey was near the access to the MANG Jet Engine Test
Pad from Taxiway Tango. The southern limit was south of the airport compass rose. Figure 3-1

shows the topographic survey area.

Two topographical survey maps were prepared using a 1:70 scale and a one-foot
topographic-contour interval based on the North American Vertical Datum of 1988 (NAVD88).
Horizontal coordinates (i.e., northing and easting coordinates) are based on the Maryland state
plane-system, North American Datum of 1983. The surveying firm prepared computer-generated
drawing files in AutoCAD™ 2007 format. Entries were placed on drawing layers named to
describe the entity being mapped. Elevation information in the AutoCAD"™ file was provided in a
three-dimensional format. A digital terrain-model AutoCAD"™ file containing three-dimensional
points and break lines was submitted. Two permanent benchmarks were established at the Dump
Road Area site. The survey maps are provided in Appendix B.

3.4 WETLAND IDENTIFICATION AND MAPPING

Wetlands were identified and mapped on August 2-5 and 9, 2010 for approximately 88 acres in
the Dump Road Area. Mapping included areas east of Taxiway Tango to the Frog Mortar Creek
shoreline, from the point of access, to the MANG Jet Engine Test Pad, to south of the airport
compass rose. Figure 3-1 shows the wetland survey area.

Wetlands were identified and mapped in accordance with the requirements of Section 404 of the
federal Clean Water Act and the “Joint Federal/State Application for the Alteration of Any
Floodplain, Waterway, Tidal or Non-tidal Wetland in Maryland.” A desktop survey of the
delineation area was conducted before field activities to locate possible wetlands and other
waters in the project area. Tetra Tech reviewed a site layout map, as well as relevant data from
the U.S. Fish and Wildlife Service National Wetland Inventory, the U.S. Geological Survey, the

Maryland Department of Natural Resources, and Federal Emergency Management Agency. Tetra
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Tech wetland specialists identified possible wetland areas and waters of the United States based

on a review of aerial imagery and the data referenced above.

After completing the aerial imagery and data reviews, Tetra Tech conducted a routine delineation
of wetlands and other waters of the United States to determine on-site jurisdictional wetlands.
Wetlands were delineated in the field using the methods described in the USACE Wetland
Delineation Manual (Environmental Laboratory, 1987) and the Interim Regional Supplement to
the USACE Wetland Delineation Manual: Atlantic and Gulf Coastal Region (USACE, 2008).
The 1987 manual defines wetlands as: “those areas that are inundated or saturated by surface or
groundwater at a frequency and duration to support, and under normal circumstances do support,
a prevalence of vegetation typically adapted for life in saturated soil conditions.” Under normal
circumstances, three main criteria must be evaluated to determine if an area is a wetland: hydric
soils, the presence of sustained wetland hydrology, and a dominance of hydrophytic vegetation.
Avreas satisfying all three criteria (except for identified “problem areas” or “atypical situations”)
and meeting the specific criteria as outlined in the Atlantic and Gulf Coastal Regional

Supplement to the 1987 USACE manual were deemed wetlands.

Wetlands were further classified using methods developed by Cowardin, et al., (1979). Water
sources were also classified according to the definitions in Smith, et al., (1995). All wetlands

were staked and marked in the field using pin flags or survey tape.

Functional assessments of all jurisdictional wetlands were conducted to characterize and better
qualify/quantify the existing conditions of each wetland area. Lockheed Martin and state and
federal regulators can use this information to determine the resulting reduction or increase in
wetland functions and values associated with any future remediation project, as well as the value
of any wetland functions that may need to be replaced for compensatory mitigation. The
functions and values of each wetland delineated were determined using the functional assessment
methodologies recommended in the USACE Highway Methodology Workbook Supplement:
Wetlands Functions and Values: A Descriptive Approach, hereafter referred to as the Highway
Method (USACE, 1999).

Highway Method—The Highway Method evaluates whether a wetland provides each of the
eight functions and five values listed in Table 3-1. The Highway Method is a subjective
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assessment method that relies more on the professional judgment of the assessor than do some
other functional assessment methodologies. The Highway Method was designed for the USACE
New England District as a rapid way to determine the occurrence of the specified functions and
values in an evaluated wetland. It allows for direct comparison with other wetlands within the

geographic boundary of the New England District (Bartoldus, 1999).

Assessing the functions and values of a wetland using the Highway Method involves reviewing
the physical and biological properties of the wetland using a separate list of
“considerations/qualifiers” for each of the 13 functions and values in Table 3-1. The evaluation
uses physical and biological data available from various reports, publications, and other printed
sources and from a site visit performed by the assessor. The assessor considers which of the 13
functions and values are present in the wetland (i.e., performed or otherwise demonstrated by the
wetland), and which of the functions and values occurring in the wetland are principal functions
of the wetland, meaning those functions that “are an important physical component of a wetland
ecosystem (function only) and/or are considered of special value to society, from a local,

regional, and/or national perspective” (USACE, 1999).

3.5 PASSIVE SOIL-GAS SAMPLING AND ANALYSIS

Passive soil-gas sampling was conducted August 2-18, 2010 near Taxiway Tango and the airport
runway northwest, west, and southwest of wells DMW11S and MW33S. The surveys screened
for possible VOC contamination in areas hydraulically upgradient of the two wells where VOCs
in shallow groundwater have been found at concentrations exceeding Maryland groundwater
standards. Groundwater samples at well DMW11S have historically contained the greatest
concentrations of cVOCs in the Dump Road Area, with total cVOCs exceeding
86,000 micrograms per liter (ug/L). Total cVOCs in groundwater at well MW33S have exceeded
1,800 pg/L. VOCs have not been delineated at concentrations below Maryland groundwater

standards northwest, west, and southwest of these two wells.

On August 2-4, 2010, GORE Sorber™ passive soil-gas samplers (hereafter “sorbers”) were
installed four feet below grade at 101 locations to screen for the possibility of VOCs and total
petroleum hydrocarbons (TPH) in the soil and shallow groundwater at the DMW11S and
MW?33S areas. Sorber locations are shown in Figure 3-2. Sorbers were installed in a grid pattern
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and spaced approximately 50 feet apart. They covered more than 1.5 acres near each of the four
target areas around monitoring wells MW33S (near the MANG Jet Engine Test Pad) and
DMW11S (between Taxiway Tango and the airport runway).

Boreholes for the sorbers were advanced using a track-mounted Geoprobe™ direct-push-
technology rig. String connected the end of each sorber to a laboratory-supplied airtight cork. A
sorber was inserted into each borehole using a stainless-steel insertion rod. After each sorber was
inserted into the borehole, the stainless-steel rod was removed, decontaminated, and used at the
next sampling location. The cork was tamped flush with the surface to seal the boring opening
from the atmosphere. The cork provided an airtight seal, preventing above-ground air from
entering the soil-gas boring and diluting the sorber-mass analysis. The sorbers remained in place

for two weeks before retrieval and were removed on August 16-18, 2010.

Upon retrieving the sorbers from the subsurface they were placed in the laboratory-supplied
shipping vials, sealed, and submitted to W. L. Gore & Associates, Inc. of Elkton, Maryland for
chemical analyses. Boxes containing the sorbers and laboratory-supplied trip blanks were shipped

to the laboratory along with the chain of custody forms, installation logs, and insertion rod.

Two sorbers (locations PSV-22 and PSV-58) were damaged during the exposure period and could
not be analyzed for VOCs; therefore, the laboratory analyzed only 99 sorbers. Two additional
sorbers (locations PSV-50 and PSV-73) were found on the ground outside of the borehole on the
retrieval date; therefore, results for these modules may not fully represent subsurface conditions
at those locations. These sorbers are believed to have been pulled from the boreholes and
damaged by site rodents or birds.

The sorbers were analyzed for VOCs, TPH (C4-C20 aliphatics), and diesel alkanes (C11-C15
compounds) by USEPA Methods 8260/8270 for gas-chromatography/mass-selective detection,
modified as necessary for the sampling method used. Five trip blanks were analyzed by the same
methods. Gore & Associates compiled the data and presented the analytical results and chain of

custody documentation in a report that appears in Appendix C.
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3.6 AQUIFER HYDRAULICS TESTING

In 2003, single-well hydraulic tests (i.e., slug tests) were performed on 38 Dump Road Area
wells, including MW1 through MW7, well clusters DMW1S/A/B through DMW11S/I, and
lower surficial-aquifer wells DMW3D through DMW9D. These tests were performed using the
solid slug method, where a solid cylinder several feet long is inserted into the water column of a
well to temporarily displace a portion of the groundwater water in the well. Slug tests estimate
the aquifer’s hydraulic conductivity (or formation permeability). These results are then used to
assess groundwater and contaminant movement in the subsurface. Results of the 2003 slug tests
appear in Table 3-2.

In 2007, 72-hour pumping tests were conducted in the upper and intermediate surficial-aquifer
zones near wells DMW2S/A/B to estimate hydraulic conductivity and pumping rates for a
treatability study to be conducted in this area. The results of the long-term pumping tests appear
in Table 3-3. On August 2-4, 2010, single-well hydraulic tests using the slug test method were
conducted on 16 surficial-aquifer wells and one deep well in the Dump Road Area as part of the
supplemental RI tasks. The emphasis of the 2010 testing was on the lower surficial-aquifer zone
in wells where previous hydraulics tests had not been performed, and where hydraulic data were

required for groundwater modeling.

The 2010 slug tests used the pressurized test method (i.e., pneumatic test method), which uses
pressurized air instead of a solid cylinder (i.e., slug) to induce an initial displacement of the
groundwater level in a well. Advantages of the pneumatic slug test method as compared to other
slug test methods are that no water is added or removed from the well (as in the case of using a
water “slug”), and equipment decontamination is minimized (i.e., does not require cleaning a
solid cylinder or “slug™). The pneumatic initiation of the slug test also provides high quality data
with minimal noise, which is especially important for tests in high conductivity formations and

small diameter wells.

A slug test estimates horizontal hydraulic conductivity for the geologic/aquifer formation that the
well is screened against. Horizontal hydraulic conductivity is a primary characteristic of porous
media, as expressed in Darcy’s Law, the fundamental governing equation describing

groundwater flow. It says that the rate of groundwater flowing through porous media is directly
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proportional to the hydraulic conductivity, as is the groundwater flow velocity. Estimating
hydraulic conductivity is a critically important step in site characterization because groundwater
flow and contaminant-transport modeling incorporate Darcy’s Law as the primary basis of the

simulation (along with water balance considerations).

Slug tests offer key advantages in comparison to other more complicated and longer-duration test
methods. For example, slug tests can be performed quickly if the formation material is composed
of gravel, sand, or silt. This quickness permits multiple tests in a single well, enabling
verification and cross-checking. Further, the tests do not generate purge water, in contrast to
aquifer pumping tests, and the amount of instrumentation and equipment is generally less than

with other more intensive, multi-well test procedures.

Disadvantages of slug-testing include such factors as the limited volume of the aquifer being
stressed, the difficulty of extrapolating the results to a full-aquifer-unit-thickness transmissivity
estimate and, sometimes, the appearance of oscillations. Regarding transmissivity estimates: the
piezometers have screens extending vertically across a significant fraction of the full thickness of
the surficial-aquifer units, thus the testing can be assumed adequately representative for
extrapolation. The graphs representing the water-level-recorder data show no oscillatory

responses or other similar complication.

Seventeen monitoring wells were subjected to the pressurized test method in August 2010
(Table 3-4). Figure 3-3 shows the locations of the MSA groundwater monitoring wells. The bulk
of the slug tests were performed on 11 wells screened in the lower surficial-aquifer (i.e., wells
DMW8D, MW15D through MW23D, and MW26D) and one well beneath the surficial aquifer
(MW14D). Wells MW14D through MW23D and MW26D are newly installed wells that have
had no previous hydraulics testing. Two tests were performed at most wells to provide a second
set of test data for analysis. DMW?7I and DMW8D were tested to compare results for both the
solid slug test method used previously and the pneumatic method employed for this study. In
addition, five wells screened in the upper and intermediate surficial-aquifer (DMW71, MW24S,
MW241, MW32I, and MW34l) were tested to provide comparisons across vertical zones and to

provide additional spatial coverage of hydraulic characteristics for the surficial aquifer.
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Test methodology—Pneumatic slug-testing was in accordance with American Society for Testing
and Materials (ASTM) International Method D7242-06, “Standard Practice for Field Pneumatic
Slug (Instantaneous Change in Head) Tests to Determine Hydraulic Properties of Aquifers with
Direct-Push Ground Water Samplers” (ASTM, 2006), and Tetra Tech Standard Operating
Procedure GH-2.4, “In situ Hydraulic Conductivity Testing.” The pneumatic slug test uses air
pressure to cause a sudden change in the groundwater level in the monitoring well being tested.
To do this, a pneumatic manifold is installed on the well to control the pressure inside the well.
Then, the water level in the well is depressed by applying a positive air pressure using a hand
pump; the subsequent sudden release of air pressure induces a rising head. The changing water
level in the well is monitored and recorded using an electronic pressure transducer and data
logger (In-Situ™ Level TROLL 700). Data values are saved to a portable computer for curve

fitting and data analysis to estimate horizontal hydraulic conductivity.

Equipment used for the pneumatic slug tests includes a pneumatic manifold, a pressure
transducer/data logger, a hand pump (to supply pressurized air), an electronic water level meter,
miscellaneous hand tools, a laptop computer, and a field notebook. The pneumatic manifold is an
airtight system that permits the introduction and control of air pressure inside the well casing.
The manifold consists of an inlet valve with a fitting for an air supply (i.e., hand pump), a
pressure gage to monitor pressure in the wellhead, airtight fittings to allow the transducer cable
to slide for placement at various depths in the well, a release valve, a casing adapter that allows
the manifold to attach to the well casing, and a pressure transducer/data logger to monitor and

record change in water levels in the well.

An electronic water level meter measured the depth of the static water level and well depth
before the test. A small hand pump produced low pressure to depress the water level in the well.
Tools, such as wrenches to loosen and tighten fittings, Teflon™ tape to seal fitting threads, and
an electrical power inverter to convert 12-volt direct current power from the field vehicle to
120-volt alternating current (to power or charge the battery for a portable computer), were also
used for the testing. A portable computer was used to observe real-time graphs of the slug tests
and to download the test files after each test. Pertinent information on wells and slug tests was
recorded in a bound field-notebook. A table of well construction data (well depth, well screen

depth, etc., see Table D-1 in Appendix D), and geologic cross sections (see Appendix D) were
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brought to the field to evaluate the applicability of the pneumatic test to the well. Groundwater

levels were maintained above the top of the well screen at all times in all wells tested.

Except for well MW17D, groundwater levels in the wells tested were allowed to recover to more
than 90% of the static level. However, a pneumatic test of well MW17D on August 2, 2010
indicated a very slow recovery period, and the test was abandoned after 15 minutes because of
insufficient water level recovery. A solid slug was then used to conduct a new, long-duration test
at well MW17D, and to allow the pneumatic test equipment to be used for other tests during the
three hour MW17D test period. Groundwater level data, “Slug Test Field Information Forms,”

well construction data, and geologic cross-sections used for the tests are provided in Appendix D.

Slug test analysis—Slug test data were analyzed using hydraulic test models described in ASTM
Standard D-4043, “Standard Guide for Selection of Aquifer Test Method in Determining
Hydraulic Properties by Well Techniques” (ASTM, 2009). ASTM Standard D-4043 provides a
decision tree for selecting the appropriate analytical model based on aquifer and test types. The
results were analyzed using AQTESOLVE® (2008). AQTESOLVE® (2008) is software
specifically developed for aquifer hydraulics analyses, including slug tests. AQTESOLVE®
(2008) provides analytical solutions for unconfined and confined aquifer conditions for both
overdamped and underdamped slug test responses. Underdamped responses in slug tests result in
oscillations of the water levels immediately after the slug test begins. Underdamped responses
typically occur in aquifer formations with high hydraulic conductivities. However, underdamped
responses were not observed in the MSA slug test data. Results from wells DMW8D and
DMW?7I were used to compare the results of the pneumatic tests to the solid slug test methods

used previously.

Slug test data were analyzed, based on site conditions, using the methodology developed by
Bouwer and Rice (1976) and Bouwer (1989), which is based on Thiem’s equation for
steady-state flow. Although the Bouwer and Rice method was primarily designed for unconfined
aquifers, the method is still applicable to the MSA slug tests because of the leaky nature of the
aquitard(s) (Bouwer and Rice, 1976). This method can also be used for fully or partially
penetrating wells. Note that slug tests estimate the characteristics of a small volume of aquifer
material surrounding the well. This volume may have been disturbed during well drilling and
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construction. However, slug tests do estimate aquifer parameters fairly accurately (Kruseman and

de Ridder, 1990). Slug test analyses appear in Appendix D.

3.7 LONG-TERM GROUNDWATER LEVEL MONITORING

Continuous water level recorders were installed and operated in three groundwater-monitoring
wells in the Dump Road Area. These recorders were operated in conjunction with the level
recorders installed/operated at Conrad’s Ruth Villa and Parkside Marina on the eastern shoreline
of Frog Mortar Creek. The three recorders were installed at a single Dump Road well cluster
(DMW4S/1/D) to monitor wells screened in the upper, intermediate, and lower surficial-aquifer
zones. These wells were selected due to the cluster’s proximity to Frog Mortar Creek and the
cluster’s location with respect to both the VOC contaminant plume and the recorders placed at
Conrad’s Ruth Villa and Parkside Marina.

Groundwater levels were measured and recorded using combined electronic pressure-transducers
and data loggers capable of storing level and time data at 15-minute intervals for one month (i.e.,
In-Situ” Level Troll 700). Each pressure transducer/data logger was calibrated by the
manufacturer and configured by Tetra Tech to collect water levels at the aforementioned interval
for a month (June 2-July 6, 2010). Tetra Tech downloaded the data and calculated water level
elevations for the three wells in conjunction with data downloads for the recorders at Conrad’s
Ruth Villa and Parkside Marina. Level data are presented and evaluated in the Off-Site

Piezometer Installation and Water Level Monitoring Report (Tetra Tech, 2010e).

3.8 GEOPHYSICAL INVESTIGATION

Enviroscan, Inc. conducted a geophysical survey for 21 acres of primarily undeveloped land
southeast of the Dump Road Area. The geophysical investigation detected and delineated the
horizontal boundaries of possible manmade fill areas and possible buried debris. The geophysical
survey ranged from the southern boundary of the previous 2007 Dump Road Area geophysical
survey to south of the MSA compass rose, and included the concrete connector between the
airport runway and Taxiway Tango (see Figure 3-1). The survey entailed a reconnaissance-level
EM survey using a Geonics, Inc. model EM-31MK2 instrument, which is effective in detecting

variations in soil conductivity (related to fill type and moisture content) and detecting subsurface
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metallic objects. Anomalies were surveyed with a hand-held TW-6 metal detector to confirm

field scans. The geophysical survey report appears in Appendix E.

The Geonics, Inc. model EM-31MK2 instrument measures the electrical conductivity of
subsurface materials by using a transmitter coil to generate an electromagnetic field that drives
an electrical current into the ground. A receiver coil at a fixed separation from the transmitter is
tuned and oriented to be insensitive to the transmitted field, and therefore measures only a
secondary electromagnetic field generated by the subsurface electrical current. The strength and
orientation of this field can be used to accurately estimate the electrical conductivity (terrain
conductivity) and/or relative metallic content (in-phase response) of the subsurface materials.
Note that terrain conductivities are typically elevated in waste burial areas due to prior ground
disturbances and the presence of wastes and/or debris, as well as in leaching fields due to

dissolved salts/solids in the soils.

Using a Geonics EM-31MK2 terrain conductivity meter, terrain conductivity readings (to an
approximate depth of 25 feet) were collected at one-second (five-foot) intervals along profiles
spaced approximately 10-20 feet apart and spanning all accessible areas of the survey area.
Location controls (with sub-meter accuracy) were recorded using differential global positioning
systems (GPS). Measurement locations were recorded using a mobile GPS receiver, with
differential corrections to be applied relative to a fixed base-station GPS receiver. The EM
in-phase and terrain conductivity data were also contoured and overlain on a base map of the site
to identify any terrain conductivity anomalies of the type commonly associated with burial areas
or other targets exhibiting anomalous terrain conductivities and/or in-phase response

(e.g., metallic content).

3.9 SYNOPTIC WATER LEVEL MEASUREMENTS

One round of water levels was measured from the MSA monitoring wells. The static water level
was determined by lowering the meter’s probe into the well until the liquid level indicator emits an
audible tone, indicating the air/water interface. The water level was read from the probe cable and
recorded to the nearest 0.01 foot as the depth to water. The water level measurements were recorded
on a groundwater level measurement field form. Levels were recorded in as short a period as

possible and within a single day to minimize the effects of diurnal and tidally-induced fluctuations
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in groundwater levels. Water levels were measured on July 2, 2010 from 7:25-10:50 a.m., which
was during the rising limb of a tidal cycle from 5:45-11:45 a.m. Groundwater level measurements

appear in Appendix F.

3.10 GROUNDWATER MODELING

Ongoing groundwater flow modeling supports the FS and helps develop remediation alternatives
to address VOC and 1,4-dioxane groundwater contamination at the Dump Road Area.
Remediation alternatives are based on the primary objectives of controlling and capturing
contaminated groundwater at MSA using hydraulic-barrier pumping wells to prevent plume
migration into off-site areas and toward Frog Mortar Creek. New site data collected during this

supplemental program will update the existing groundwater model.

Supplemental field studies have examined groundwater flow conditions on the other side of Frog
Mortar Creek, evaluated tidal fluctuations, and better estimated the hydraulic conductivity of the
lower surficial-aquifer. These newer data update and refine the groundwater flow model to
further improve the remedial design and the effectiveness of the hydraulic barrier wells. The
model update and refinement are summarized below. Details and results of the update and

refinement will appear in a separate groundwater modeling report.

Model update and refinement—The model update consists of examining recently collected
Dump Road Area data, which includes water level data, groundwater potentiometric-surface
maps, hydrographs, aquifer hydraulic characteristics, groundwater chemical data, chemical data
time-series plots, and plume maps. The conceptual model was refined based on a review of the
new site data. This conceptual hydrogeologic and geochemical model serves as the framework
for updating the groundwater flow and chemical transport model.

After updating the conceptual model based on the recently collected site data, the numerical
groundwater flow and solute-transport model construction was refined. As part of model
construction, model layers were updated based on the new site data and any available new
regional data. Initial hydraulic conductivity values were also updated based on the results of the

recent slug testing at the site.
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Flow-model calibration update—Calibration of the project’s groundwater flow model will be
updated through a series of simulations and by adjusting the model to match the field data,
according to industry-standard criteria. The groundwater flow model-calibration will be verified
by comparison to an independent set of previously collected water level data. The model update
simulations will include both steady-state and transient runs. In steady-state mode, a

calibration-verification simulation will be conducted based on the 2010 round of water level data.

The flow-model calibration will be performed in accordance with ASTM D 5891, “Standard
Guide for Calibrating a Groundwater Flow Model.” Transient simulations compare both
pumping test and tidal measurements at the site. For the pumping test, observed versus simulated
drawdown over time will be examined at wells where data are available. For the tidal
measurements, the transient model will examine the ability of the model to match the new

transducer data collected from both Frog Mortar Creek and piezometer well clusters.

Groundwater-flow model remedial analyses—Following calibration of the flow model, the
groundwater flow model will be applied to examine the hydraulic capture zones for three
remedial scenarios. In these simulations, modeling will help select well locations and appropriate
injection/extraction rates. These analyses will include examining the extent of hydraulic
influences on the flow field to improve and enhance plume capture. Modeling will also examine

pressure increases to help limit the effects of potential mounding during injection.
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Table 3-1

Common Functions and Values of Wetlands According to the Highway Method—
Lockheed Martin, Martin State Airport, Middle River, Maryland

Functions

Groundwater
recharge/discharge

Considers the potential for a wetland to serve as a groundwater recharge or discharge
area (or both). Reflects the fundamental interaction between wetlands and aquifers,
regardless of the size or importance of either.

Flood-flow alteration

Considers the effectiveness of the wetland in reducing flood damage by water
retention for prolonged periods following precipitation. Adds to the stability of the
wetland ecological system or its buffering characteristics and provides social and
economic value relative to erosion and flood control.

Fish and shellfish
habitat

Represents the effectiveness of seasonal or permanent watercourses associated with
the wetland in question as fish and shellfish habitat.

Sediment/toxicant
retention

Considers the ability of a wetland to reduce or prevent degradation of water quality.
Relates to the effectiveness of the wetland as a trap for sediments, toxicants, or
pathogens in runoff water from surrounding uplands or upstream eroding areas.

Nutrient removal

Represents the effectiveness of the wetland in trapping nutrients in runoff water from
surrounding uplands or contiguous wetlands and the ability of the wetland to convert
these nutrients into other chemical forms or trophic levels. One element is the ability
of the wetland to prevent ill effects from nutrients entering aquifers or surface waters
such as ponds, lakes, streams, rivers, and estuaries.

Production export

Represents the effectiveness of the wetland in producing food or usable products for
man and other living organisms.

Sediment/
shoreline stabilization

Represents the effectiveness of a wetland in stabilizing stream banks and shorelines
against erosion.

Wildlife habitat

Represents the effectiveness of the wetland as habitat for various types and
populations of animals typically associated with wetlands and the wetland edge. Also
represents the use of the wetland as habitat for migrating species and species
dependent on the wetland at some time in their life cycles.

Values

Recreation

Represents the suitability of the wetland and associated watercourses in providing
recreational opportunities such as canoeing, boating, fishing, hunting, and other active
or passive activities.

Educational/
scientific value

Considers the suitability of the wetland as an “outdoor classroom” or as a location for
scientific study or research.

Uniqueness/

Considers certain special characteristics of the wetland or its associated water bodies.

quality/aesthetics

heritage These may include archaeological sites, critical habitat, overall health and appearance,
role in the ecological system of the area, or relative importance as a typical wetland
class for its geographic region.

Visual Represents the visual and aesthetic quality or usefulness of the wetland.

Endangered species
habitat

Represents the suitability of the wetland in supporting species whose survival has been
officially acknowledged as being threatened or endangered.

Source: USACE, 1999
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Table 3-2

Previous Slug Test Results—Surficial Aquifer—
Lockheed Martin, Martin State Airport, Middle River, Maryland

Page 1 of 2
Upper surficial-aquifer
Falling head Rising head Average
Well ID test test (feet/day)
(feet/day) (feet/day)

DMW1S 10.00 10.00 10.00
DMW2S 3.00 3.00 3.00
DMW3S 0.06 0.04 0.05
DMW4S 4.00 7.00 5.50
DMWS5S 0.30 0.30 0.30
DMWG6S 4.00 5.00 4.50
DMW7S 3.00 3.00 3.00
DMW8S 0.30 0.50 0.40
DMW3S 20.00 20.00 20.00
DMW10S 20.00 20.00 20.00
DMW11S 0.50 0.50 0.50
Mw-3* No data 0.20 0.20
MW-4 1.00 1.00 1.00
MW-5 0.20 0.20 0.20
MW-6 10.00 10.00 10.00
MW-7 0.20 0.20 0.20
Intermediate surficial-aquifer

DMW1A 3.00 3.00 3.00
DMW2A 2.00 4.00 3.00
DMW3I 8.00 9.00 8.50
DMW4| 5.00 7.00 6.00
DMWS5I 2.00 3.00 2.50
DMWG6I 10.00 10.00 10.00
DMW?7I 20.00 20.00 20.00
DMWSI 20.00 20.00 20.00
DMW9I 1.00 1.00 1.00
DMW10lI 1.00 2.00 1.50
DMW11l 0.90 0.90 0.90
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Table 3-2

Previous Slug Test Results—Surficial Aquifer—
Lockheed Martin, Martin State Airport, Middle River, Maryland

Page 2 of 2

Falling head Rising head Average

Well ID test test (feet/day)
(feet/day) (feet/day)

Intermediate surficial-aquifer
Mw1® No data 35.80 35.80
Mw2® No data 4.81 4.81
Lower surficial-aquifer
DMW1B 0.2 0.2 0.20
DMW2B 0.5 0.5 0.50
DMW3D 9.0 10.0 9.50
DMW4D 3.0 3.0 3.0
DMWS5D 2.0 4.0 3.00
DMW6D 2.0 2.0 2.00
DMW7D 10.0 10.0 10.00
DMW8D 6.0 7.0 6.50
DMW9D 5.0 5.0 5.00

WSlug tests by Maryland Environmental Service in 1994
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Table 3-3

Summary of Pumping Test Results

Lockheed Martin Martin State Airport, Middle River, Maryland

Well Distance Aquifer Transmissivity Hydraulic Cond. Storage
Pumping to Observ. | Drawdown | Thicknes Drawdown Drawdown Drawdown
Well ID (Feet) (Feet) (Feet) (Sqaure feet/day) (Feet/day) (Dimensionless) Comments

RWO01S TEST

Owo1s 4.78 0.37 4 164.2 41.1 2.49E-03 Confined
RWO01I Test

OWo01s 36.89 0.07 -- -- -- -- Analysis not performed.

owo1l 24.32 1.18 34 1930.2 56.8 1.57E-06 Confined

DMW2A 17.44 1.16 34 1830.2 53.8 1.88E-05 Confined

DMW3I 155.91 0.46 17 2378.4 139.9 1.24E-04 Confined

DMW4l 266.86 0.39 34 1431.5 42.1 5.19E-04 Confined

DMWSI 182.42 0.40 23 1793.1 78.0 1.60E-04 Confined

Mean (Arithmetic)" 129.39 0.72 28 1872.7 74.1 1.65E-04

Mean (Geometric)" 79.72 0.63 27 1848.2 67.5 4.97E-05

-- = Analysis not performed.
1  Intermediate surficial aquifer observation wells for RWO1lI test only.
Observation well not shown on table if there is no apparent drawdown measured.




Table 3-4
Slug Tests, August 2010
Lockheed Martin, Martin State Airport, Middle River, Maryland

Deep surficial-aquifer wells
DMw8D®
MW14D
MW15D
MW16D
MW18D
MW19D
MW20D
MW?21D
MW22D
MW23D
MW26D

Deep well below the lower
surficial-aquifer

MW17D

Shallow and intermediate
surficial-aquifer wells

DMW7I®
MW24S
MW241
MW32l
MW34l

MThis well was tested in 2003 and later
tested as part of this study to compare
results of both the solid slug and
pneumatic slug methods.
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Section 4

Investigation Results

This section presents the results for the topographical mapping, passive soil-gas survey, aquifer
hydraulics testing (i.e., slug tests), geophysical survey, and synoptic groundwater levels.
Section 4.1 briefly discusses the topographic mapping. The results of the passive soil-gas
sampling, aquifer hydraulics tests, geophysical survey, and synoptic groundwater levels are
discussed in sections 4.2 through 4.5. The results of the wetlands delineation, long-term surface
water-level and groundwater-level monitoring, and groundwater modeling update are provided in

separate documents and are not repeated in this report.

4.1 TOPOGRAPHICAL MAPPING

The topographic maps generated for this investigation are provided in Appendix B. Two maps
were produced as part of the survey. The first shows the surveyed area extending from the
MANG armory to the southern edge of the Dump Road Area. The second covers the southeastern
corner of MSA east of Taxiway Tango. The drawings have a topographic-contour interval of one
foot, based on NAVD88.

Site topography for the Dump Road Area ranges from flat to gently sloping to the northeast
toward Frog Mortar Creek. In the northern portion of the Dump Road Area, land elevations range
from approximately 11 feet above NAVD88 near the runway to approximately seven feet above
NAVDS88 at Pond No. 2. In the southeastern portion of the site, land elevations are approximately
20 feet above NAVDS88 at a mounded area near the embankment, near Frog Mortar Creek. A
steeply sloped embankment lies along the Frog Mortar Creek shoreline, comprised of fill placed
there as part of airport construction. The elevation of the top of the embankment ranges from
approximately 10 feet above NAVD88 at the northern portion of the Dump Road Areato
approximately 20 feet above NAVD88 in the southern portion.

The area south of the Dump Road Area is flat to gently sloping in the area of a large, lobate area

north of the wetland. A steep embankment runs along the Frog Mortar Creek shoreline and along
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the northern edge of the wetland. Land in the southeastern corner of the surveyed area south of
Taxiway Tango and the compass rose gently slopes from an elevation of eight feet southward to

Frog Mortar Creek, at an elevation approximately one foot above NAVDS8.

4.2 PASSIVE SOIL-GAS SURVEY

Ninety-nine passive soil-gas samples were analyzed for VOCs, TPH (carbon-4 through
carbon-20 aliphatics), and diesel alkanes (carbon-11 through carbon-15 compounds). Sorber
results indicate the presence and relative abundance of contaminants in the subsurface soil-gas.
Results are reported as the mass (i.e., micrograms) of compounds adsorbed in the module over
the in-ground measuring period. A detected contaminant mass may have originated from a
combination of sources, such as soil, groundwater, or free product (i.e., petroleum or solvent
product); however, the contaminant-source media may not be readily identified by the sorber

results alone.

Results of the laboratory analyses are summarized in Table 4-1. Appendix C contains all of the
soil-gas chemical analytical results, including analytes detected and those not detected. As noted
in section 3, samples PSV-22 and PSV-58 were damaged and could not be analyzed for VOCs.
Samples PSV-50 and PSV-73 were analyzed but were reported to be on the ground outside of the
borehole; therefore, results for these two samples may not fully represent subsurface soil-gas
conditions at these locations.

Several VOCs were detected in the samples, including TCE, cis-1,2-DCE, and the
petroleum-related VOCs benzene, toluene, ethylbenzene, and xylene (BTEX). Benzene was the
most frequently detected BTEX constituent; however, benzene was typically reported at low
masses ranging from 0.02-3.45 pg. For samples with high total VOC masses (i.e., typically, total
VOCs greater than 5 pg, such as PSV-54, PSV-60, and PSV-67), xylenes were the predominant
BTEX constituent detected. TPH was also detected in the samples. However, diesel alkanes were
detected less frequently and at much lower masses than the aliphatic hydrocarbons. Figures 4-1
through 4-5 show distributions of TCE, cis-1,2-DCE, BTEX, naphthalene/2-methylnaphthalene,
and TPH (aliphatic hydrocarbons).

As shown in Figures 4-1 and 4-2, TCE and cis-1,2-DCE were detected northwest of well
MWa33S and, to a lesser degree, northwest of DMW11S. The maximum TCE and cis-1,2-DCE
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masses were reported for sample PSV-75 (51.51 pug and 73.12 ug for TCE and cis-1,2-DCE,
respectively), approximately 180 feet northwest of well MW33S. Sample PSV-70 had the second
highest TCE and cis-1,2-DCE masses in the MW33S area, at 9.91 pug and 6.89 ug, respectively.
PSV-70 is midway between MW33S and PSV-75.

TCE was also detected at relatively greater masses on the western side of Taxiway Tango at
PSV-60 (8.58 ug) and PSV-44 (2.07 ug). The distribution of cis-1,2-DCE in the MW33S area is
similar to that of TCE. TCE and cis-1,2-DCE were not detected at sampling locations PSV-50,
PSV-52, PSV-53, PSV-55, PSV-58, PSV-61, PSV-62, PSV-63 PSV-84, PSV-85, PSVV87, PSV-88,
PSV-90, and PSV-99, indicating possible northwestern boundaries of cVOC contamination. West
and northwest of well DMW11S, TCE was detected at relatively low masses at PSV-3, PSV-35,
PSV-36, and PSV-38, ranging from 0.03-0.10 pg. Cis-1,2-DCE was not detected in these

samples.

As shown in Figures 4-3 through 4-5, BTEX, naphthalene/2-methylnaphthalene, and TPH have
mass distributions similar to the c¢VOCs. The highest concentrations of BTEX,
naphthalene/2-methylnaphthalene, and TPH are west and northwest of MW33S, with lower
masses on the western side of Taxiway Tango in this area. However, the distribution of TPH is
more extensive than the other analytes on both sides of Taxiway Tango. Samples PSV-46 and
PSV-43 indicate that TPH may extend west of the sampled area. BTEX,
naphthalene/2-methylnaphthalene, and TPH levels northwest and west of DMW11S are also
lower than the MW33S area. The highest concentrations of BTEX,
naphthalene/2-methylnaphthalene, and TPH are in the northern-northwestern edge of the two
DMW11S sampling areas at sampling locations PSV-42, PSV-41, PSV-38, and PSV-21.

The relative masses of benzene and TPH in the passive soil-gas samplers are similar to the
relative concentrations of those compounds in groundwater at the nearest shallow monitoring well
(MW33S). That is, TPH soil-gas masses and TPH groundwater concentrations are approximately
25-100 times higher than benzene soil-gas masses and benzene groundwater concentrations.
However, total xylenes masses are 50 times greater than benzene in the soil-gas samples, whereas

xylenes were not detected in groundwater at MW33S (benzene in groundwater is 22 pg/L).
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The relative benzene/xylenes/TPH masses in the passive soil-gas samples indicate that the source
of the contamination is either a weathered gasoline or a heavier petroleum product, such as diesel
or jet fuel. Diesel-range organics are present at MW33S at concentrations of 140 pg/L and
gasoline-range organics are present at MW33S at a concentration of 320 ug/L. Therefore, despite
the low relative masses of diesel-range alkanes in the passive samples, diesel/jet fuel cannot be
ruled out in that area. The VOC source cannot be readily determined based on the soil gas
results. Further, at these low masses and concentrations, fuel fingerprinting may not be effective

at defining contaminant sources and ages.

4.3 AQUIFER HYDRAULICS TESTS

Table 4-2 presents the slug test results. Hydraulic conductivities for slug tests range from
6.68x107 ft/day at MW17D to 66 ft/day for MW24I (intermediate surficial-aquifer zone). The
range of hydraulic conductivities for the lower surficial-aquifer wells is 2.74 ft/day at MW18D to
25.5 ft/day at MW15D. The results for MW14D, MW17D, and MW26D are not considered
representative of the lower surficial-aquifer. Well screens for MW17D and MW26D are set
predominantly in clay, silty clay, or a sand-clay mix, and do not reflect the thick zone of
permeable sands encountered southeast and east of these two wells. The base of the lower
surficial-aquifer in the Dump Road Area is typically 70-95 feet below grade (50-75 feet below
NAVD88). The well screen for MW14D is set in dense silt at 108-118 feet below grade (elevation
of 100-110 feet below NAVD88), and below several clayey and silty confining or semi-confining
layers. Therefore, well MW14D monitors materials beneath and hydraulically separate from the

lower surficial-aquifer.

The geometric average of the lower surficial-aquifer slug tests, excluding MW17D and MW26, is
8.4 ft/day (arithmetic mean is 11.3 ft/day). The 2010 results suggest that higher hydraulic
conductivities for the lower surficial-aquifer form a northwest-southeast line along the middle of
the site from MW15D (25.5 ft/day), MW20D (18.4 ft/day), and MW19D (19.3 ft/day), with lower
conductivities (ranging from 2.74-9.52 ft/day) southwest (MW21D and MW22D) and northeast
(MW16D, MW18D, and DMWS8D) of these wells. A comparison of the 2003 and 2010 slug test
results for wells DMW?71 and DMW8D (see Table 4-2) indicate that both test methods provide

comparable results (i.e., same order of magnitude estimates).
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4.4 GEOPHYSICAL SURVEY

Figures 2 and 3 in Appendix E (“Geophysical Survey Report”) present the results of the EM
survey. The figures are contour maps showing the results of the EM in-phase response and EM
terrain-conductivity surveys. Four geophysical anomalies (i.e., areas of elevated instrument
responses) were identified and are shown as anomalies A—-D on the figures. One small area in the
northwestern corner of the survey area (labeled “Surface Metallic Debris” in Figure 2) was found
to have metallic surface debris and other debris, including tires and metal cabinets, scattered
across the ground. The northwestern portion of the 2010 survey area includes an area previously
surveyed in 2007 using EM techniques (hereafter, the *“survey overlap area”). Except for the
areas adjacent to the chain-link fence, the 2007 and 2010 results in the survey overlap area are
similar, with the southern portion of the survey overlap area indicating “normal” soil conditions,

and the northern portion of the survey overlap area indicating low to moderate conductivities.

The results in other areas of the survey area do not indicate metallic materials in the subsurface.
Anomaly A was identified as a possible underground non-metallic vault or other utility
appurtenance associated with a nearby suspected utility. Anomalies B and C were identified as
broad, moderate-amplitude anomalies suspected of being higher-conductivity soil containing
more clay minerals. Both EM anomalies were scanned with a TW-6 metal detector. Metal is not
associated with the anomalies based on the TW-6 scans. Anomaly D is a high-amplitude anomaly
associated with the tidal wetland area. The EM responses are considered the result of wet

mineral-rich soil and brackish water commonly encountered in wetland environments.

Several areas could not be surveyed due to access difficulties. Areas along the Frog Mortar Creek
shoreline consist of steep embankments or areas inundated with tidal water from Frog Mortar
Creek. The steep embankments could not be surveyed due to safety concerns, and areas near
Frog Mortar Creek flooded by tidal surface water prohibited the use of the EM instrumentation.
However, the absence of survey data in these areas does not appear to be a concern because the
survey results do not indicate fill or buried metallic debris in these areas, and the boundaries of

possible geophysical anomalies (e.g., Anomaly B) were delineated.

The wetland area (Anomaly D) also could not be completely surveyed due to access limitations.

However, the absence of the survey data in this area is not considered a concern because most of
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the Anomaly D area was surveyed, and the elevated EM responses were considered the result of
wet mineral-rich soil and brackish water and not from fill or buried materials. It is recommended
that EM anomalies A-D and the smaller EM anomalies in the northwestern corner of the survey
area be excavated using test pits to verify the presence or absence of buried materials at these

locations.

4.5 SYNOPTIC WATER LEVEL MEASUREMENTS

Table 4-3 presents the July 2010 groundwater level measurements and computed groundwater
elevations for the Dump Road Area. Figures 4-6 through 4-8 show the July 2010 groundwater
elevation contour maps for the upper, intermediate, and lower surficial-aquifer zones. Figure 4-9
shows a groundwater-elevation contour map for the deep confined-aquifer zone. As seen in
Table 4-3 (and accounting for well stickup, where applicable), static groundwater levels
measured in wells are reported at depths ranging from 5-19 feet below grade in each of the

upper, intermediate, and lower surficial-aquifer wells.

As shown in Figures 4-6 through 4-8, groundwater in the upper, intermediate, and lower
surficial-aquifer generally flows northeast from the runway and taxiway toward Frog Mortar
Creek. An elevated groundwater level at DMWS8S indicates local groundwater mounding south
of Pond 1. Well DMWSS is installed in a clay-rich zone above the more permeable sands where
the surrounding wells are installed. Therefore, the groundwater level in DMW8S may reflect
localized perched groundwater in this portion of the Dump Road Area. Groundwater in the deep

confined-aquifer (Figure 4-9) flows from northwest to southeast.
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Table 4-1

Chemical Results of Passive Soil Gas Survey, August 2010

Dump Road Area

Lockheed Martin Martin State Airport, Middle River, Maryland

Page 1 of 15

FIELD SAMPLE ID:
LAB ID:
SAMPLE DATE:

PSV-1
640668
8/25/2010

PSV-2
640655
8/25/2010

PSV-3
640654
8/26/2010

PSV-4
640667
8/25/2010

PSV-5
640656
8/26/2010

PSV-6
640653
8/27/2010

PSV-7
640666
8/25/2010

VOLATILES (ug)

1,2,4-TRIMETHYLBENZENE

1,2-DICLOROBENZENE

1,3,5-TRIMETHYLBENZENE

2-METHYL NAPHTHALENE

0.02

BENZENE

0.19

0.04

0.03

0.11

0.03

0.02

0.06

BTEX

0.19

0.04

0.03

0.11

0.08

0.02

0.06

CHLOROBENZENE

CHLOROFORM

CIS-&TRANS-1,2-DICHLOROETHENE

CIS-1,2-DICHLOROETHENE

ETHYLBENZENE

M,P-XYLENE

0.05

NAPH&2-MN

0.17

NAPHTHALENE

0.15

OCTANE

O-XYLENE

PENTADECANE

TETRACHLOROETHENE

0.07

TMBs"

TOLUENE

TRANS-1,2-DICHLOROETHENE

TRICHLOROETHENE

0.07

TRIDECANE

UNDECANE

0.30

0.07

PETROLEUM HYDROCARBONS (ug)

TOTAL PETROLEUM HYDROCARBONS

0.08

0.48

0.50

0.09

0.14

0.03

0.06

DEISEL RANGE ALKANES

0.30

0.07




Table 4-1

Chemical Results of Passive Soil Gas Survey, August 2010

Dump Road Area

Lockheed Martin Martin State Airport, Middle River, Maryland

Page 2 of 15

FIELD SAMPLE ID:
LAB ID:
SAMPLE DATE:

PSV-8
640657
8/25/2010

PSV-9
640652
8/24/2010

PSV-10
640664
8/25/2010

PSV-11
640658
8/26/2010

PSV-12
640651
8/26/2010

PSV-13
640665
8/25/2010

PSV-14
640659
8/26/2010

VOLATILES (ug)

1,2,4-TRIMETHYLBENZENE

1,2-DICLOROBENZENE

1,3,5-TRIMETHYLBENZENE

2-METHYL NAPHTHALENE

BENZENE

0.04

0.02

0.08

0.03

0.03

0.04

0.08

BTEX

0.04

0.02

0.08

0.03

0.03

0.04

0.08

CHLOROBENZENE

CHLOROFORM

CIS-&TRANS-1,2-DICHLOROETHENE

CIS-1,2-DICHLOROETHENE

ETHYLBENZENE

M,P-XYLENE

NAPH&2-MN

NAPHTHALENE

OCTANE

O-XYLENE

PENTADECANE

TETRACHLOROETHENE

TMBs"

TOLUENE

TRANS-1,2-DICHLOROETHENE

TRICHLOROETHENE

TRIDECANE

UNDECANE

1.32

1.88

1.33

PETROLEUM HYDROCARBONS (ug)

TOTAL PETROLEUM HYDROCARBONS

1.65

0.12

0.10

0.15

2.53

0.23

1.67

DEISEL RANGE ALKANES

1.32

1.88

1.33




Table 4-1

Chemical Results of Passive Soil Gas Survey, August 2010

Dump Road Area

Lockheed Martin Martin State Airport, Middle River, Maryland

Page 3 of 15
FIELD SAMPLE ID: PSV-15 PSV-16 PSV-17 PSV-18 PSV-19 PSV-20 PSV-21
LAB ID: 640650 640663 640660 640649 640662 640661 640648
SAMPLE DATE:[ 8/27/2010 8/25/2010 8/25/2010 8/24/2010 8/25/2010 8/26/2010 8/26/2010
VOLCATILES (ug)
1,2,4-TRIMETHYLBENZENE - - - 0.04 - - -
1,2-DICLOROBENZENE -- -- - -- - -- -
1,3,5-TRIMETHYLBENZENE -- -- - -- - -- -
2-METHYL NAPHTHALENE 0.04 -- -- 0.02 -- -- 0.06
BENZENE 0.09 0.05 0.07 0.33 0.12 0.20 0.03
BTEX 0.09 0.05 0.07 0.38 0.15 0.20 0.03
CHLOROBENZENE -- -- - -- - - -
CHLOROFORM -- -- - -- -- - -
CIS-&TRANS-1,2-DICHLOROETHENE -- - -- -- - -- -
CIS-1,2-DICHLOROETHENE -- -- - -- - -- -
ETHYLBENZENE -- -- - -- - - -
M,P-XYLENE -- -- -- -- -- - -
NAPH&2-MN 0.12 -- -- 0.07 -- -- 0.24
NAPHTHALENE 0.09 -- -- 0.05 -- -- 0.18
OCTANE - - - 0.03 - - -
O-XYLENE -- -- - - -- - -
PENTADECANE -- -- - - -- - -
TETRACHLOROETHENE -- -- - -- - -- -
TMBs"™ - - - 0.04 - - -
TOLUENE -- -- -- 0.05 0.03 -- --
TRANS-1,2-DICHLOROETHENE -- - - -- - -- -
TRICHLOROETHENE -- -- - -- - - -
TRIDECANE 0.03 -- -- 0.04 -- -- -
UNDECANE 0.36 -- -- 0.08 -- 0.05 3.13
PETROLEUM HYDROCARBONS (ug)
TOTAL PETROLEUM HYDROCARBONS 9.65 0.17 5.40 24.15 2.09 0.77 59.19
DEISEL RANGE ALKANES 0.39 -- -- 0.11 -- 0.05 3.13




Table 4-1

Chemical Results of Passive Soil Gas Survey, August 2010

Dump Road Area

Lockheed Martin Martin State Airport, Middle River, Maryland

Page 4 of 15

FIELD SAMPLE ID:
LAB ID:
SAMPLE DATE:

PSV-22
640621
8/26/2010

PSV-23
640640
8/24/2010

PSV-24
640641
8/27/2010

PSV-25
640622
8/25/2010

PSV-26
640639
8/25/2010

PSV-27
640642
8/27/2010

PSV-28
640629
8/27/2010

VOLATILES (ug)

1,2,4-TRIMETHYLBENZENE

1,2-DICLOROBENZENE

1,3,5-TRIMETHYLBENZENE

2-METHYL NAPHTHALENE

BENZENE

0.03

0.03

0.02

0.07

0.04

0.04

0.04

BTEX

0.03

0.03

0.02

0.12

0.04

0.04

0.04

CHLOROBENZENE

CHLOROFORM

CIS-&TRANS-1,2-DICHLOROETHENE

CIS-1,2-DICHLOROETHENE

ETHYLBENZENE

M,P-XYLENE

NAPH&2-MN

NAPHTHALENE

OCTANE

O-XYLENE

PENTADECANE

TETRACHLOROETHENE

TMBs"

TOLUENE

0.05

TRANS-1,2-DICHLOROETHENE

TRICHLOROETHENE

TRIDECANE

UNDECANE

0.07

0.05

PETROLEUM HYDROCARBONS (ug)

TOTAL PETROLEUM HYDROCARBONS

0.05

0.23

0.46

0.59

0.04

0.10

0.04

DEISEL RANGE ALKANES

0.07

0.05




Table 4-1

Chemical Results of Passive Soil Gas Survey, August 2010

Dump Road Area

Lockheed Martin Martin State Airport, Middle River, Maryland

Page 5 of 15
FIELD SAMPLE ID:|  PSV-29 PSV-30 PSV-31 PSV-32 PSV-33 PSV-34 PSV-35
LAB ID:[ 640638 640643 640630 640637 640644 640631 640636
SAMPLE DATE:| 8/27/2010 8/26/2010 8/26/2010 8/26/2010 8/26/2010 8/27/2010 8/26/2010
VOLATILES (ug)
1,2,4-TRIMETHYLBENZENE - - = — - — -
1,2-DICLOROBENZENE - - - — - - -
1,3,5-TRIMETHYLBENZENE - - - — - - -
2-METHYL NAPHTHALENE - - - - - - 0.20
BENZENE 0.02 0.10 0.04 0.09 0.06 0.03 0.04
BTEX 0.02 0.10 0.04 0.09 0.06 0.03 0.04
CHLOROBENZENE - - - — - - -
CHLOROFORM - - - — - - -
CIS-& TRANS-1,2-DICHLOROETHENE - - - — - - -
C1S-1,2-DICHLOROETHENE - - - — - - -
ETHYLBENZENE - - - — - - -
M,P-XYLENE - - - - - - -
NAPH&2-MN - - - — - - 0.31
NAPHTHALENE - - - — - - 011
OCTANE - - - — - - -
O-XYLENE - - - — - - -
PENTADECANE - - - — - - 0.03
TETRACHLOROETHENE - - - — - - 011
TMBs™ - - - - - - -
TOLUENE - - - — - - -
TRANS-1,2-DICHLOROETHENE - - - — - - -
TRICHLOROETHENE - - - — - - 0.04
TRIDECANE - - - — - - 0.04
UNDECANE - - 0.09 0.69 - 0.06 -
PETROLEUM HYDROCARBONS (ug)
TOTAL PETROLEUM HYDROCARBONS 0.02 0.14 0.16 2.41 2.35 0.10 491
DEISEL RANGE ALKANES - - 0.09 0.69 - 0.06 0.07




Table 4-1

Chemical Results of Passive Soil Gas Survey, August 2010

Dump Road Area

Lockheed Martin Martin State Airport, Middle River, Maryland
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FIELD SAMPLE ID:]  PSV-36 PSV-37 PSV-38 PSV-39 PSV-40 PSV-41 PSV-42
LAB ID:| 640645 640632 640635 640646 640633 640634 640647
SAMPLE DATE:| 8/27/2010 8/25/2010 8/24/2010 8/26/2010 8/26/2010 8/25/2010 8/25/2010
VOLATILES (ug)
1,2,4-TRIMETHYLBENZENE - - - - - - 0.06
1,2-DICLOROBENZENE - - - - - - -
1,3,5-TRIMETHYLBENZENE - - - - - - 0.05
2-METHYL NAPHTHALENE - - 0.54 - - 0.39 0.06
BENZENE 0.22 0.02 0.04 0.05 0.08 0.08 0.52
BTEX 0.22 0.02 0.04 0.05 0.08 0.08 091
CHLOROBENZENE - - - - - - -
CHLOROFORM - - 0.02 - - - -
CIS-&TRANS-1,2-DICHLOROETHENE - - - - - - -
C1S-1,2-DICHLOROETHENE - - - - - - -
ETHYLBENZENE - - - - - - 0.05
M,P-XYLENE - - - - - - 0.08
NAPH&2-MN - - 0.76 - - 0.81 0.09
NAPHTHALENE - - 0.21 - - 0.42 0.03
OCTANE - - - - - - 3.19
O-XYLENE - - - - - - 0.05
PENTADECANE - - 0.03 - - 0.04 -
TETRACHLOROETHENE 0.03 - 0.18 - - 0.06 -
TMBs" - -- -- -- -- -- 0.11
TOLUENE - - - - - - 0.22
TRANS-1,2-DICHLOROETHENE - - - - - - -
TRICHLOROETHENE 0.03 - 0.10 - - - -
TRIDECANE - - 0.03 - - 0.05 0.26
UNDECANE - - - - - 0.05 0.59
PETROLEUM HYDROCARBONS (ug)
TOTAL PETROLEUM HYDROCARBONS 0.35 0.70 4.13 1.41 8.60 11.46 132.14
DEISEL RANGE ALKANES - - 0.05 - - 0.13 0.85




Table 4-1

Chemical Results of Passive Soil Gas Survey, August 2010

Dump Road Area

Lockheed Martin Martin State Airport, Middle River, Maryland
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FIELD SAMPLE ID:|  PSV-43 PSV-44 PSV-45 PSV-46 PSV-47 PSV-48 PSV-49
LAB ID:[ 640564 640563 640562 640565 640566 640567 640570
SAMPLE DATE:| 8/25/2010 8/24/2010 8/26/2010 8/24/2010 8/25/2010 8/24/2010 8/25/2010
VOLATILES (ug)
1,2,4-TRIMETHYLBENZENE - 0.15 0.03 - 0.15 043 -
1,2-DICLOROBENZENE - - - - - - -
1,3,5-TRIMETHYLBENZENE - 0.25 - - 0.08 101 -
2-METHYL NAPHTHALENE - 0.55 - - 0.05 0.11 -
BENZENE 0.07 0.13 0.19 0.16 0.22 0.34 0.17
BTEX 0.09 0.96 0.45 0.16 0.63 1.29 0.17
CHLOROBENZENE - - - - - - -
CHLOROFORM - - - - - - -
CIS-& TRANS-1,2-DICHLOROETHENE - 3.20 0.07 - - 0.04 -
C1S-1,2-DICHLOROETHENE - 3.01 0.07 - - 0.04 -
ETHYLBENZENE - 0.05 - - - 0.11 -
M,P-XYLENE - 0.22 0.03 - 0.24 0.23 -
NAPH&2-MN - 0.75 0.03 0.02 0.08 0.18 -
NAPHTHALENE - 0.20 0.03 0.02 0.03 0.07 -
OCTANE - 0.05 - 0.04 0.14 1.40 -
O-XYLENE - 0.36 0.03 - 0.15 0.40 -
PENTADECANE - - - 0.03 - - 0.06
TETRACHLOROETHENE - - - - - - -
TMBs™ - 0.40 0.03 - 0.23 1.44 -
TOLUENE 0.02 0.19 0.19 - 0.02 0.22 -
TRANS-1,2-DICHLOROETHENE - 0.18 - - - - -
TRICHLOROETHENE 0.08 2.07 0.19 - 0.32 0.04 0.08
TRIDECANE 0.03 0.12 0.06 0.07 0.11 0.07 0.13
UNDECANE - 0.25 - 0.14 0.15 021 0.09
PETROLEUM HYDROCARBONS (ug)
TOTAL PETROLEUM HYDROCARBONS 16.46 39.64 48.68 70.03 64.47 256.41 14.28
DEISEL RANGE ALKANES 0.03 0.37 0.06 0.24 0.26 0.28 0.28




Table 4-1

Chemical Results of Passive Soil Gas Survey, August 2010

Dump Road Area

Lockheed Martin Martin State Airport, Middle River, Maryland
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FIELD SAMPLE ID:|  PSV-50 PSV-51 PSV-52 PSV-53 PSV-54 PSV-55 PSV-56
LAB ID:[ 640569 640568 640571 640572 640573 640574 640575
SAMPLE DATE:| 8/24/2010 8/25/2010 8/26/2010 8/25/2010 8/25/2010 8/26/2010 8/25/2010
VOLATILES (ug)
1,2,4-TRIMETHYLBENZENE - 0.03 - - 0.65 - -
1,2-DICLOROBENZENE - - - - - - -
1,3,5-TRIMETHYLBENZENE - - - - 251 - -
2-METHYL NAPHTHALENE - - - - 0.04 - -
BENZENE 0.06 0.18 0.11 0.08 0.30 0.09 0.11
BTEX 0.09 0.23 0.11 0.08 3.95 0.09 0.14
CHLOROBENZENE - - - - - - -
CHLOROFORM - - - - - - -
CIS-& TRANS-1,2-DICHLOROETHENE - - - - 0.35 - 0.61
C1S-1,2-DICHLOROETHENE - - - - 0.35 - 0.38
ETHYLBENZENE - - - - 1.04 - -
M,P-XYLENE - - - - 1.96 - -
NAPH&2-MN - 0.03 - - 0.12 - -
NAPHTHALENE - 0.03 - - 0.07 - -
OCTANE - - - - 0.09 - -
O-XYLENE - 0.02 - - 0.59 - -
PENTADECANE - - - - - - -
TETRACHLOROETHENE - - - - - - -
TMBs™ - 0.03 - - 3.16 - -
TOLUENE 0.03 0.03 - - 0.06 - 0.04
TRANS-1,2-DICHLOROETHENE - - - - - - 0.23
TRICHLOROETHENE - 0.02 - - 0.06 - 0.26
TRIDECANE - 0.10 - 0.02 0.05 - -
UNDECANE 0.07 0.08 - - 0.26 - -
PETROLEUM HYDROCARBONS (ug)
TOTAL PETROLEUM HYDROCARBONS 30.34 52.48 0.07 0.17 137.02 0.18 20.83
DEISEL RANGE ALKANES 0.07 0.18 - 0.02 0.30 - -




Table 4-1

Chemical Results of Passive Soil Gas Survey, August 2010

Dump Road Area

Lockheed Martin Martin State Airport, Middle River, Maryland
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FIELD SAMPLE ID:[ PSV-57 PSV-58 PSV-59 PSV-60 PSV-61 PSV-62 PSV-63
LAB ID:| 640576 640577 640578 640579 640582 640581 640580
SAMPLE DATE:| 8/25/2010 8/25/2010 8/25/2010 8/25/2010 8/26/2010 8/25/2010 8/25/2010
VOLATILES (ug)
1,2,4-TRIMETHYLBENZENE - 0.02 - 1.95 - - -
1,2-DICLOROBENZENE - — = - - - -
1,3,5-TRIMETHYLBENZENE - - - 055 - - -
2-METHYL NAPHTHALENE - 0.09 - - = - -
BENZENE 0.07 0.09 0.17 0.25 0.09 0.04 0.08
BTEX 0.07 0.09 0.17 31.86 0.09 0.04 0.16
CHLOROBENZENE - - - 0.15 - - -
CHLOROFORM - — = - - - -
CIS-& TRANS-1,2-DICHLOROETHENE 0.45 - 0.63 2.36 - - =
CIS-1,2-DICHLOROETHENE 0.38 - 051 2.19 - - =
ETHYLBENZENE - — = 062 - - 0.03
M,P-XYLENE - - - 29.68 - - -
NAPH&2-MN - 0.14 - 0.03 - - -
NAPHTHALENE - 0.05 - 0.03 - - -
OCTANE - - - 7.92 - - 0.02
O-XYLENE - - - 0.79 - - -
PENTADECANE - — = - - - -
TETRACHLOROETHENE - - - 013 - - -
TMBs"’ - 0.02 - 2.50 - - -
TOLUENE -- - -- 0.52 - - 0.05
TRANS-1,2-DICHLOROETHENE 0.07 - 0.12 0.17 - - =
TRICHLOROETHENE 0.05 - 0.05 8.58 - - =
TRIDECANE - - = - - - -
UNDECANE - - - 0.07 - - -
PETROLEUM HYDROCARBONS (ug)
TOTAL PETROLEUM HYDROCARBONS 23.58 6.12 2.19 173.35 0.12 0.11 564
DEISEL RANGE ALKANES - - - 0.07 - - -
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Chemical Results of Passive Soil Gas Survey, August 2010

Dump Road Area

Lockheed Martin Martin State Airport, Middle River, Maryland
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FIELD SAMPLE ID:|  PSV-64 PSV-65 PSV-66 PSV-67 PSV-69 PSV-70 PSV-71
LAB ID:| 640584 640585 640586 640587 640588 640589 640590
SAMPLE DATE:| 8/26/2010 8/24/2010 8/26/2010 8/26/2010 8/25/2010 8/26/2010 8/26/2010
VOLATILES (ug)
1,2,4-TRIMETHYLBENZENE - - - 7.44 0.10 0.18 -
1,2-DICLOROBENZENE - - - - - - -
1,3,5-TRIMETHYLBENZENE - - - 9.56 0.17 0.25 -
2-METHYL NAPHTHALENE - - - 0.02 0.55 - 0.02
BENZENE 0.04 0.02 - 0.14 0.24 1.07 0.05
BTEX 0.04 0.02 - 151.99 0.63 2.18 0.11
CHLOROBENZENE - - - - - - -
CHLOROFORM - - - - - - -
CIS-& TRANS-1,2-DICHLOROE THENE 0.21 - - 0.17 153 7.44 -
CIS-1,2-DICHLOROETHENE 0.17 - - 0.17 1.35 6.89 -
ETHYLBENZENE - - - 4.23 - 0.23 -
M,P-XYLENE - - - 146.95 0.13 0.28 -
NAPH&2-MN - - - 0.05 2.40 0.04 0.09
NAPHTHALENE - - - 0.03 1.85 0.04 0.07
OCTANE - - - 2.93 0.29 8.95 -
O-XYLENE - - - 0.50 0.19 0.20 -
PENTADECANE - - - - - - -
TETRACHLOROETHENE - - - 0.03 - - -
TMBs® ~ - - 17.00 0.26 0.43 -
TOLUENE - - - 0.17 0.06 0.40 0.07
TRANS-1,2-DICHLOROETHENE 0.05 - - - 0.18 0.55 -
TRICHLOROETHENE 0.76 - - 0.21 153 9.01 053
TRIDECANE - - - - 0.02 - -
UNDECANE - 0.19 - - 0.07 0.14 -
PETROLEUM HYDROCARBONS (ug)
TOTAL PETROLEUM HYDROCARBONS 1.33 0.61 0.15 212.97 67.30 340.83 0.40
DEISEL RANGE ALKANES - 0.19 - - 0.09 0.14 -
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Chemical Results of Passive Soil Gas Survey, August 2010

Dump Road Area

Lockheed Martin Martin State Airport, Middle River, Maryland
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FIELD SAMPLE ID:]  PSV-72 PSV-73 PSV-74 PSV-75 PSV-76 PSV-77 PSV-78
LAB ID:| 640593 640592 640591 640594 640595 640596 640599
SAMPLE DATE:| 8/26/2010 8/26/2010 8/25/2010 8/25/2010 8/26/2010 8/25/2010 8/25/2010
VOLATILES (ug)
1,2,4-TRIMETHYLBENZENE 0.03 - - 0.55 7.16 0.20 1.04
1,2-DICLOROBENZENE - - - - - - -
1,3,5-TRIMETHYLBENZENE 0.05 0.06 - 2.38 1.15 0.18 155
2-METHYL NAPHTHALENE - - 0.42 0.06 0.88 0.07 -
BENZENE 0.55 0.66 0.03 0.75 3.45 0.43 0.25
BTEX 0.88 1.21 0.20 351 13.71 1.32 2.95
CHLOROBENZENE - - - - - - -
CHLOROFORM - - - - - - -
CIS-& TRANS-1,2-DICHLOROE THENE 1.06 0.82 043 87.31 0.14 - 0.03
CIS-1,2-DICHLOROETHENE 0.92 0.73 0.36 73.12 0.14 - 0.03
ETHYLBENZENE 0.04 0.05 - 0.17 2.90 0.04 1.90
M,P-XYLENE 0.09 0.19 0.05 0.67 4.40 0.22 0.70
NAPH&2-MN - - 0.87 0.12 1.95 0.32 -
NAPHTHALENE - - 0.45 0.07 1.07 0.25 -
OCTANE 0.10 2.45 - 2.83 582 0.09 0.06
O-XYLENE 0.10 0.18 0.02 1.27 1.72 0.16 0.09
PENTADECANE - - - - 2.08 0.12 -
TETRACHLOROETHENE - - - 0.29 - - -
TMBs® 0.07 0.06 - 2.93 8.31 0.38 2.59
TOLUENE 0.10 0.13 0.10 0.65 1.25 0.48 0.02
TRANS-1,2-DICHLOROETHENE 0.14 0.10 0.07 14.19 - - -
TRICHLOROETHENE 0.82 0.12 1.00 5151 0.03 0.07 0.04
TRIDECANE 0.08 - - 0.07 3.60 0.63 -
UNDECANE 0.54 - - 0.38 2.96 0.92 -
PETROLEUM HYDROCARBONS (ug)
TOTAL PETROLEUM HYDROCARBONS 86.27 209.26 2.60 274.98 536.14 89.32 26.89
DEISEL RANGE ALKANES 0.61 - - 0.46 8.64 167 -




Table 4-1

Chemical Results of Passive Soil Gas Survey, August 2010

Dump Road Area

Lockheed Martin Martin State Airport, Middle River, Maryland
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FIELD SAMPLE ID:| PSV-79 PSV-80 PSV-81 PSV-82 PSV-83 PSV-84 PSV-85
LAB ID:| 640598 640597 640601 640600 640605 640603 640602
SAMPLE DATE:| 8/27/2010 8/26/2010 8/26/2010 8/25/2010 8/26/2010 8/24/2010 8/25/2010

VOLATILES (ug)
1,2,4-TRIMETHYLBENZENE 0.06 - - 0.39 - - -
1,2-DICLOROBENZENE - - - - - - -
1,3,5-TRIMETHYLBENZENE 0.05 - - 0.89 0.05 - -
2-METHYL NAPHTHALENE - - - 0.22 - - -
BENZENE 0.18 0.05 1.91 0.21 0.22 0.05 0.03
BTEX 1.54 0.26 4.38 0.88 0.43 0.05 0.03
CHLOROBENZENE - - - - - - -
CHLOROFORM - - - - - - -
CIS-& TRANS-1,2-DICHLOROETHENE - - 0.46 - 0.35 - -
C1S-1,2-DICHLOROETHENE - - 0.38 - 0.28 - -
ETHYLBENZENE 0.13 - 0.84 0.13 0.02 - -
M,P-XYLENE 0.40 0.09 1.16 0.31 0.10 - -
NAPH&2-MN - - - 0.36 - - -
NAPHTHALENE - - - 0.15 - - -
OCTANE 1.54 - 16.55 0.68 0.06 - -
O-XYLENE 0.09 0.06 0.19 0.19 0.05 - -
PENTADECANE - - - 0.05 - - -
TETRACHLOROETHENE - - - - - - -
TMBs" 0.10 -- -- 1.28 0.05 -- --
TOLUENE 0.74 0.06 0.27 0.05 0.04 - -
TRANS-1,2-DICHLOROETHENE - - 0.07 - 0.07 - -
TRICHLOROETHENE - - 0.02 0.04 0.27 - -
TRIDECANE - 0.03 - 0.57 - - -
UNDECANE - 0.26 0.04 1.33 - 0.11 0.35
PETROLEUM HYDROCARBONS (ug)
TOTAL PETROLEUM HYDROCARBONS 95.60 18.27 226.73 145.51 14.05 1.11 0.61
DEISEL RANGE ALKANES - 0.29 0.04 1.95 - 0.11 0.35
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Dump Road Area
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FIELD SAMPLE ID: PSV-86 PSV-87 PSV-88 PSV-89 PSV-90 PSV-91 PSV-92
LAB ID: 640606 640604 640608 640607 640611 640610 640609
SAMPLE DATE: 8/26/2010 8/25/2010 8/26/2010 8/25/2010 8/24/2010 8/25/2010 8/26/2010
VOLATILES (ug)
1,2,A-TRIMETHYLBENZENE -- - -- - -- - --
1,2-DICLOROBENZENE -- - -- - -- - --
1,3,5-TRIMETHYLBENZENE -- - -- - -- - --
2-METHYL NAPHTHALENE -- 0.03 -- 0.04 -- - 0.03
BENZENE 0.08 0.10 0.09 0.08 0.08 0.10 0.11
BTEX 0.18 0.10 0.12 0.10 0.10 0.10 0.22
CHLOROBENZENE -- - -- - -- - --
CHLOROFORM -- - -- - -- - --
CIS-&TRANS-1,2-DICHLOROETHENE 0.27 - -- 0.08 -- - 0.12
CIS-1,2-DICHLOROETHENE 0.27 - -- 0.08 -- - 0.12
ETHYLBENZENE -- - -- - -- - --
M,P-XYLENE 0.05 - -- - -- - 0.05
NAPH&2-MN -- 0.08 -- 0.09 -- - 0.07
NAPHTHALENE -- 0.05 -- 0.04 -- - 0.04
OCTANE -- - -- - -- - --
O-XYLENE 0.02 - -- - -- - 0.03
PENTADECANE -- - -- - -- - --
TETRACHLOROETHENE -- - -- - -- - --
TMBs™Y - - - - - - -
TOLUENE 0.03 - 0.03 0.02 0.02 - 0.03
TRANS-1,2-DICHLOROETHENE -- - -- - -- - --
TRICHLOROETHENE 1.47 - -- 0.04 -- 0.28 0.05
TRIDECANE -- - -- - -- - --
UNDECANE -- 1.09 0.70 0.35 0.25 - --
PETROLEUM HYDROCARBONS (ug)
TOTAL PETROLEUM HYDROCARBONS 2.32 1.72 1.08 1.56 1.19 1.39 1.29
DEISEL RANGE ALKANES -- 1.09 0.70 0.35 0.25 - --
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FIELD SAMPLE ID:
LAB ID:
SAMPLE DATE:

PSV-93
640612
8/26/2010

PSV-94
640613
8/27/2010

PSV-95
640614
8/24/2010

PSV-96
640617
8/26/2010

PSV-97
640616
8/27/2010

PSV-98
640615
8/26/2010

PSV-99
640618
8/26/2010

VOLATILES (ug)

1,2,4-TRIMETHYLBENZENE

1,2-DICLOROBENZENE

1,3,5-TRIMETHYLBENZENE

2-METHYL NAPHTHALENE

BENZENE

0.05

0.12

0.08

0.22

0.04

0.08

0.10

BTEX

0.05

0.12

0.08

0.22

0.04

0.08

0.10

CHLOROBENZENE

CHLOROFORM

CIS-&TRANS-1,2-DICHLOROETHENE

CIS-1,2-DICHLOROETHENE

ETHYLBENZENE

M,P-XYLENE

NAPH&2-MN

NAPHTHALENE

OCTANE

O-XYLENE

PENTADECANE

TETRACHLOROETHENE

TMBs"

TOLUENE

TRANS-1,2-DICHLOROETHENE

TRICHLOROETHENE

0.03

0.03

0.03

TRIDECANE

UNDECANE

0.06

PETROLEUM HYDROCARBONS (ug)

TOTAL PETROLEUM HYDROCARBONS

0.23

0.17

0.18

0.14

0.24

0.22

0.06

DEISEL RANGE ALKANES

0.06
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Chemical Results of Passive Soil Gas Survey, August 2010
Dump Road Area
Lockheed Martin Martin State Airport, Middle River, Maryland
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FIELD SAMPLE ID:| PSV-100 PSV-101
LAB ID: 640619 640620
SAMPLE DATE:| 8/25/2010 8/25/2010

VOLATILES (ug)
1,2,4-TRIMETHYLBENZENE - -

1,2-DICLOROBENZENE 0.02 --

1,3,5-TRIMETHYLBENZENE -- --

2-METHYL NAPHTHALENE -- --

BENZENE -- 0.04

BTEX -- 0.04

CHLOROBENZENE - -

CHLOROFORM -- --

CIS-&TRANS-1,2-DICHLOROETHENE -- --

CIS-1,2-DICHLOROETHENE -- --

ETHYLBENZENE -- --

M,P-XYLENE -- --

NAPH&2-MN -- --

NAPHTHALENE -- --

OCTANE -- --

O-XYLENE -- --

PENTADECANE -- --

TETRACHLOROETHENE -- --

TMBs" - --

TOLUENE -- --

TRANS-1,2-DICHLOROETHENE -- --

TRICHLOROETHENE -- 0.10

TRIDECANE -- --

UNDECANE -- 0.44

PETROLEUM HYDROCARBONS (ug)
TOTAL PETROLEUM HYDROCARBONS -- 0.79

DEISEL RANGE ALKANES -- 0.44

-- - Not detected at listed detection limit.
ug - micrograms.



Table 4-2

Results for Single-Well Permeability Tests (Slug Tests), August 2010
Dump Road Area
Lockheed Martin Martin State Airport, Middle River, Maryland

Hydraulic Conductivity

Geometric Arithmetic
Test 1 Test 2" Test 3° Mean Mean
Well ID (Ft/day)® (Ft/day) (Ft/day) (Ft/day) (Ft/day)
Upper Surficial Aquifer
MW24S | 1.10 1.17 - 1.13 1.14
Intermediate Surficial Aquifer
DMW71® 27.2 27.1 27.0 27.1 27.1
MWwW24lI 64.3 67.7 - 66.0 66.0
MW32lI 13.4 13.0 - 13.2 13.2
MW34l 1.96 1.93 - 1.94 1.95
Average (Geometric / Arithmetic) 14.6 27.1
Lower Surficial Aquifer
DMwW8D® 9.36 9.67 - 9.51 9.52
MW15D 25.4 255 - 25.4 255
MW16D 4.31 4.29 - 4.30 4.30
MW18D 2.74 2.75 - 2.74 2.75
MW19D 19.2 19.3 19.3 19.3 19.3
MW20D 18.2 18.4 18.7 18.4 18.4
MW21D 3.21 3.24 3.31 3.25 3.25
MW22D 4.37 4.74 - 4.55 4.56
MW23D 14.3 14.5 - 14.4 14.4
Average (Geometric / Arithmetic) 8.4 11.3
Non-Surficial Aquifer
MW14D 0.576 0.603 - 0.589 0.590
MW26D 0.033 - - 0.033 0.033
MW17D 6.68E-05 - - 6.68E-05 6.68E-05

1 Water level data for Test 1 and Test 2 were recorded at 0.5 or 1 second intervals. A 30 second interval
was used for MW17D due to a slow groundwater response.
2 Water level data for Test 3 were recorded using a logarithmic interval setting.
Ft/d = Feet per day.
4 Results for the 2003 slug test analyses were 6.5 ft/day for DMW?71 and 20 ft/day for DMW8D (Tetra Tech, 2010).

w



Table 4-3

Groundwater Levels and Elevations - July 2010
Lockheed Martin, Martin State Airport, Middle River, Maryland

Page 1 of 3
Top of Well Depth Groundwater
Casing to Groundwater Elevation
Elevation 7/2/2010 7/2/2010
Aquifer Feet Feet Feet
Well ID Level (NAVD 1988) (Below Top of Casing) (NAVD 1988)

DMW-1S S 11.08 9.22 1.86
DMW-2S S 21.75 21.29 0.46
DMW-3S S 16.52 10.86 5.66
DMW-4S S 20.52 20.29 0.23
DMW-5S S 21.34 20.99 0.35
DMW-6S S 18.62 18.39 0.23
DMW-7S S 21.84 NM --
DMW-8S S 15.80 12.60 3.20
DMW-9S S 11.45 9.85 1.60
MW-10S S 10.29 8.39 1.90
MW-11S S 9.20 5.69 3.51
MW-15S S 8.60 7.22 1.38
MW-16S S 10.20 9.73 0.47
MW-17S S 7.61 7.16 0.45
MW-18S S 8.89 8.56 0.33
MW-20S S 12.44 10.89 1.55
MW-23S S 10.01 8.29 1.72
MW-24S S 7.72 481 2.91
MW-25S S 9.69 6.23 3.46
MW-26S S 11.72 9.47 2.25
MW-32S S 7.27 6.31 0.96
MW-33S S 9.97 7.84 2.13
MW-34S S 7.44 577 1.67
MW-3 S 11.19 9.21 1.98
MW-4 S 10.34 8.59 1.75
MW-5 S 22.65 21.77 0.88
MW-6 S 15.72 15.14 0.58
MW-7 S 10.90 7.36 3.54
OW1-S S 19.17 18.57 0.60
RW1-S S 19.09 18.45 0.64
DMW-1A | 12.05 10.45 1.60
MW-2 | 8.40 7.46 0.94
DMW-2A | 21.65 21.25 0.40
DMW-3I | 16.45 15.95 0.50
DMW-41 | 20.48 20.03 0.45




Table 4-3

Groundwater Levels and Elevations - July 2010
Lockheed Martin, Martin State Airport, Middle River, Maryland

Page 2 of 3
Top of Well Depth Groundwater
Casing to Groundwater Elevation
Elevation 7/2/2010 7/2/2010
Aquifer Feet Feet Feet
Well ID Level (NAVD 1988) (Below Top of Casing) (NAVD 1988)

DMW-5I I 21.39 21.03 0.36
DMW-61 I 18.64 18.26 0.38
DMW-71 | 21.90 21.32 0.58
DMW-8I | 16.30 15.47 0.83
DMW-9I | 11.40 9.92 1.48
Mw-18 [ 11.08 NM -
MW-10I I 10.27 8.56 1.71
MW-11I I 9.15 7.29 1.86
MW-14| I 11.72 11.29 0.43
MW-15I I 8.79 7.19 1.60
MW-161 I 10.06 8.66 1.40
MW-17I I 7.68 6.51 1.17
MW-18I I 8.91 8.62 0.29
MW-19I I 7.90 7.17 0.73
MW-20I I 12.39 10.82 1.57
MW-21I I 10.83 9.21 1.62
MW-22| I 11.01 9.12 1.89
MW-23I I 10.07 8.37 1.70
MW-241 I 7.68 5.96 1.72
MW-25I I 9.72 7.83 1.89
MW-261 I 11.67 9.98 1.69
MW-28I I 8.65 7.18 1.47
MW-32I I 7.28 6.40 0.88
MW-33I I 10.02 7.94 2.08
MW-34| I 7.37 5.72 1.65
Oow1-| I 18.05 17.73 0.32
RW1-I I 18.44 18.11 0.33
DMW-1B D 12.04 10.71 1.33
DMW-2B D 21.66 21.04 0.62
DMW-3D D 16.46 15.96 0.50
DMW-4D D 20.44 20.06 0.38
DMW-5D D 21.38 21.00 0.38
DMW-6D D 18.51 18.21 0.30
DMW-7D D 21.94 21.23 0.71
DMW-8D D 16.35 15.46 0.89




Table 4-3

Groundwater Levels and Elevations - July 2010
Lockheed Martin, Martin State Airport, Middle River, Maryland

Page 3 of 3
Top of Well Depth Groundwater
Casing to Groundwater Elevation
Elevation 7/2/2010 7/2/2010
Aquifer Feet Feet Feet
Well ID Level (NAVD 1988) (Below Top of Casing) (NAVD 1988)

DMW-9D D 1141 10.29 112
MW-15D D 8.77 1.17 1.60
MW-16D D 10.22 9.84 0.38
MW-17D D 7.56 541 2.15
MW-18D D 8.88 8.41 0.47
MW-19D D 7.94 7.16 0.78
MW-20D D 12.40 11.38 1.02
MW-21D D 10.78 9.61 1.17
MW-22D D 11.02 9.61 141
MW-23D D 10.03 8.82 1.21
MW-26D D 11.66 9.92 1.74
MW-14D DD 11.56 7.97 3.59
MW-27D DD 8.39 5.02 3.37
MW-29D DD 11.43 11.05 0.38
MW-30D DD 8.26 7.37 0.89
MW-31D DD 6.95 6.78 0.17

(1) = Well has been sealed and abandoned.
S = Upper surficial aquifer

I = Intermediate surficial aquifer

D = Lower surficial aquifer
DD = Deep confined aquifer

NM = Not measured

NAVD = North American Vertical Datum
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Section 5

Summary

A supplemental study was conducted at the Dump Road Area of MSA in 2010 to fill data gaps

and provide additional information to complete a remedial design to restore soil and

groundwater. These supplemental activities include site access and utility clearance, topographic

mapping, wetland identification and mapping, passive soil-gas sampling and analysis, aquifer

hydraulics testing, synoptic and long-term groundwater level monitoring, geophysical surveying,

and groundwater modeling. Results of the wetlands delineation (Tetra Tech, 2010d), long-term

groundwater monitoring (Tetra Tech 2010e), and groundwater modeling update (Tetra Tech,

2010f) are provided in documents separate from this supplemental report.

The following summarizes the 2010 supplemental activities:

Topographical and wetlands delineation surveys of the Dump Road Area were conducted
from the eastern side of Taxiway Tango to the western shoreline of Frog Mortar Creek.
The northern limit of the survey is near the access to the MANG Jet Engine Test Pad
from Taxiway Tango. Two topographical maps are provided using a 1:70 scale, and a
one-foot topographic-contour interval. The wetland survey will evaluate potential
reduction or increase in wetland functions and values associated with any remediation
project, as well as the value of any wetland functions that may need to be replaced for
compensatory mitigation.

Passive soil-gas sampling was conducted near Taxiway Tango and the airport runway
northwest, west, and southwest of wells DMW11S and MW33S, where VOC
concentrations in shallow groundwater exceed Maryland groundwater standards. GORE
Sorber™ passive soil-gas samplers were installed four feet below grade at 101 locations in
a grid pattern, and spaced approximately 50 feet apart.

Single-well permeability tests (i.e., slug tests) were conducted on 16 surficial-aquifer
wells and one deep well in the Dump Road Area. Slug tests estimate aquifer hydraulic
conductivity, and these results will be used to model site groundwater. The 2010 slug
tests used the pressurized test method, which uses pressurized air instead of a solid
cylinder (i.e., slug) to induce changes to the groundwater level in a well.

A geophysical survey was conducted for 21 acres of primarily undeveloped land
southeast of the Dump Road Area. The survey consisted of a reconnaissance-level EM
survey (to detect and delineate possible boundaries of manmade fill areas and possible
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buried debris) and confirmatory metal detector scanning. The geophysical survey ranged
from the southern boundary of the 2007 geophysical survey at the Dump Road Area
(south of the MSA compass rose) to the concrete connector between the airport runway
and Taxiway Tango.

e One round of water levels was measured from the MSA monitoring wells on July 2,
2010. Continuous water levels were also recorded at wells DMWA4S/I/D in conjunction
with the groundwater and Frog Mortar Creek levels recorded at Conrad Ruth’s Villa and
Parkside Marina on the eastern shoreline of Frog Mortar Creek. Groundwater levels at
wells DMWA4S/I/D were measured and recorded at 15-minute intervals from June 2 to
July 6, 2010.

e The supplemental data update the existing Dump Road Area groundwater model. The model
update consists of examining recent water level data, groundwater potentiometric-surface
maps, hydrographs, slug test results, groundwater chemical data, chemical data time-series
plots, and plume maps. The model will be updated based on the new site data, and new
simulations will be performed to evaluate remedial alternatives.

The following summarizes the results of 2010 supplemental activities:

e Site topography for the Dump Road Area ranges from flat to gently sloping to the
northeast (toward Frog Mortar Creek). In the northern portion of the Dump Road Area,
land elevations range from approximately 11 feet above NAVD88 near the runway to
approximately seven feet above NAVD88 at Pond No. 2. In the southeastern portion of
the site, land elevations are approximately 20 feet above NAVD88 at a mounded area
near the embankment, near Frog Mortar Creek. A steeply sloped embankment runs along
the Frog Mortar Creek shoreline, comprised of fill placed there as part of airport
construction. The area south of the Dump Road Area is flat to gently sloping near a large
lobate area north of the wetlands. A steep embankment runs along the Frog Mortar Creek
shoreline and along the northern edge of the wetlands.

e Ninety-nine passive soil-gas samples were analyzed for VOCs, TPH, and diesel alkanes.
TCE and cis-1,2-DCE were detected northwest of well MW33S and, to a lesser degree,
northwest of well DMW11S. Maximum TCE and cis-1,2-DCE soil-gas masses of
51.51 pg and 73.12 pg, respectively, were reported at a sampling location approximately
180 feet northwest of well MW33S. TCE was also detected at sampling locations on the
western side of Taxiway Tango. West and northwest of well DMW11S, TCE was detected
at relatively low masses ranging from 0.03-0.10 pg; cis-1,2-DCE was not detected in this
area.

e BTEX, naphthalene/2-methylnaphthalene, and TPH have soil-gas-mass distributions
similar to the cVOCs. The highest levels of these analytes are west and northwest of
MWa33S, with lower masses on the western side of Taxiway Tango in this area. However,
the distribution of TPH is more extensive than the other analytes on both sides of
Taxiway Tango. BTEX, naphthalene/2-methylnaphthalene, and TPH levels northwest and
west of DMWL1S are also lower than the MW33S area. The highest masses of BTEX,
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naphthalene/2-methylnaphthalene and TPH are in the northern-northwestern edge of the
two DMW11S sampling areas.

e The relative benzene/xylenes/TPH masses in the passive soil-gas samples indicate that the
source of the contamination is either a weathered gasoline or a heavier petroleum product,
such as diesel or jet fuel. Diesel-range organics are present at MWa33S; therefore, despite
the low relative masses of diesel-range alkanes in the passive samples, diesel/jet fuel
cannot be ruled out in that area. The VOC source cannot be readily determined based on
the soil gas results.

e The range of hydraulic conductivities for the lower surficial-aquifer wells is 2.74 ft/day at
MW18D to 25.5 ft/day at MW15D. The geometric mean of the lower surficial-aquifer
tests, excluding MW17D and MW26D (both set in clay), is 8.4 ft/day (arithmetic mean is
11.3 ft/day). A comparison of the 2003 and 2010 slug test results for wells DMW?7I and
DMWS8D indicate that the solid slug and pneumatic slug test methods provide
comparable results (i.e., same order of magnitude estimates).

e The geophysical survey identified four geophysical anomalies (i.e., areas of elevated
instrument responses). They were identified as either a possible utility vault, as soil
containing more clay minerals, or as saturated mineral-rich soil associated with wetlands.
Metal objects were not associated with the anomalies. Metallic debris was found scattered
across the ground in one small area in the northwestern corner of the survey area. It is
recommended that EM anomalies A—D and the smaller EM anomalies in the northwestern
corner of the survey area be excavated using test pits to verify the presence or absence of
buried materials at these locations.

e Groundwater in the upper, intermediate, and lower surficial-aquifer zones flow northeast
toward Frog Mortar Creek. Groundwater in the deep confined-aquifer flows northwest to
southeast.
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APPENDIX A—PERMITS, MISS UTILITY CLEARANCE,
AND UTILITY CLEARANCE REPORT
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Martin O’Malley
Governor

Maryland Aviation Administration  AnthonyG. 8rown

Lt. Governor

Beverley K. Swaim-Staley
Secretary

Paul J. Wiedefeld
Executive Director

August 2, 2010

VIA FACSIMILE: 301-528-3000
Mr. Anthony Apanavage

Tetra Tech, Inc.

20251 Century Boulevard, Suite 200
Germantown, MD 20874

Dear Mr. Apanavage:
SUBIJECT: Airport Zoning Permit No. 10-126 (Soil Boring Sites at Martin State Airport (MTN)

Maryland Aviation Administration's (MAA) Office of Planning and Environmental Services (OPES) has received
and reviewed the subject Airport Zoning Permit and determined that the proposed project lies within the MTN
Airport Zoning District. To ensure the safety of the traveling public, the Code of Maryland Regulations (COMAR)
authorizes MAA to review each project proposed within the Airport Zoning District, which is defined as the area
within 3.3 miles of a fixed point on MTN.

The MAA has reviewed the application to ensure that the proposed project poses no hazard to the airspace
surrounding MTN. The MAA analysis revealed that the temporary drilling rig operation at 6 feet above ground
level (AGL)/22 feet mean sea level (MSL) would not be an obstruction to the Federal Aviation Regulations (FAR)
Part 77 surfaces.

Due to the proximity of numerous drilling sites to the Runway Safety Area (RSA) of Runway 15/33 and Taxiway
Tango, it is recommended that Tetra Tech perform the drilling operations in the RSA during the over-night time frame
(10pm-6am) when the runway can be NOTAMed closed. It is further recommended that Tetra Tech perform the
Taxiway Tango drilling operations on a Monday when the Maryland Air National Guard is normally not in operation
and utilizing that taxiway.

Additionally, Tetra Tech shall notify MTN Operations at 410-682-8831 a minimum of two (2) weeks prior to any
drilling operations requiring a runway closure and 72 hours prior to any drilling operations adjacent to Taxiway Tango.

The MAA hereby approves application No. 10-126 for the temporary drilling rig operation of 6 feet AGL/22 feet
MSL. If you have any questions concerning this review, please contact me at 410-859-7692.

Sincerely,
£ e AN o #F
g’ Va e / Y ‘o ff,g
L ALt v tnd P s
7

)
#J. Richard Shepley, Airport Planner
Division of Airport Facilities Planning

Enclosures

cc: Mr. Charles Baublitz, Chief, Airport Operations, MTN, Sent VIA Email
Mr. John Ludlam, Chief, MTN ATCT, Sent VIA Email
Ms. Karen D. Riddle, Permit Coordinator, Division of Documents and Permits, MAA

P.O. Box 8766, BWI Airport, Maryland 21240-0766 ¢ 410-859-7100 ¢« TOLL FREE: 1-800-435-9294
TTY/TDD for the hearing impaired: 410-859-7227 ¢ www.bwiairport.com
The Maryland Aviation Administration is an agency of the Maryland Department of Transportation
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MARYLAND AVIATION ADMINISTRATION
APPLICATION FOR AIRPORT ZONING PERMIT

Approval of this application is not a substitute for any other permits or approvals required by the State or

local jurisdiction. P E R M ,T N O

SECTION I: AD VHNIS'IF %ATIYEngE ONLY

Application No.: A A DateReceived: Fl-io Date Issued: g c’; i

Airport: [] BWI] kg i " Atk 1 Other
County: [_]Anne Arunde y Baltimore  [_] Other
Approval Required: [_] Noise Zone [_| Obstructions

SECTION II: APPLICANT INFORMATION

1. Application for: (Check One)
(For the purposes of this form, antenna, satellite dish, HVAC equipment, etc. should be considered
“structures.”)

[ ] New Subdivision (Plat Approval)  Subdivision No.

[] Structure Only [ ] Structure + Crane County Permit No.
Work will be conducted using a small mobile remote control operated drill rig, not a crane. Work will
not include any structures being built.

<] Crane Only, for construction or installation that will not add height to an ex1st1ng structure e

L

2. Location: Required: ADC Map Reference Martin State Airport Property HM

In addition, please complete at least one of the following: . | TEI R

a. Tax Map Grid Parcel Lot/block (if any) ;
b. Street Address MSA, 701 Wilson Point Road. Baltimore, MD 21220 o
c. NLISLIEL]W[]sideof , @ ft. from intersection with SoiHbérings-in-grass areas -
adjacent to Taxiway Tango and runway.
For Structures
3. Type of improvement: [_] New Building [] Addition [ Alteration [_] Repair <] Other shallow

soil borings
4. Contract price or estimated value of improvement: $100,000

5. Proposed Use(s):

a. Residential: [_] One family [ ] Two family [_] Multi-family (No. units ) [_] Other
b. Non-residential;
[] Hospital, Nursing Home, Institution [ ] Office, Store, Theater, Restaurant
[ ] School, Library, Church, Place of Assembly [ ] Agriculture, Industry: type __
[ ] Hotel, Motel, Transient Lodging [ ] Tower, Tank: type

[] Outdoor Spectator Sports, Park, Playground  [X] Other Environmental Investigation

6. Describe proposed structures: Shallow subsurface soil borings to depth of five feet.

7. Present use if different from proposed: N/A

8. Size of Structure: Height Soil borings will be finished back to grade with no permanent structures. Soil
borings will be drilled and installed using a small mobile remote control drill rig. No permanent structures

will be built out in the critical areas of the airport in any soil boring and at no time will anything be above
grade. Length ___ Width




A site plan showing the property boundaries and the location of any existing/proposed
structures is required with application.

Elevations
* MSL=Mean Sea Level. All height restrictions in the vicinity of the airport use MSL as a reference point.
It you do not know the elevation of your site, you can obtain this information from the County Office of

Planning and Code Enforcement Map Room.

9. Ground elevation of site: 9ft MSL*
10. Maximum elevation: (Height of structure + elevation of site): 15ft MSL*

For Cranes

11. Ground elevation at crane location: 9ft MSL*
12. Height of crane(s): 6 ft (drill rig, not crane)
13. Maximum elevation: (Ground elevation + height of crane): 15ft MSL*

The applicant hereby certifies and agrees as follows: (1) that he/she is authorized to make this application;
(2) that the information is correct; (3) that he/she will comply with all regulations that are applicable hereto;
and (4) that he/she will perform no work on the subject property not specifically described in this application.

APPLICANT (Please Print) PROPERTY OWNER (Please Print)

Tony Apanavage (Tetra Tech on behalf of Lockheed Martin) Martin State Airport

Address: Address:

20251 Century Blvd, Suite 200 701 Wilson Point Road

Suite 200

Germantown, MD 20874 (City, State, Zip) Baltimore, MD. 21220 (City, State, Zip)

Phone No. 301-528-3021 )
é;ffg%/{f O

Signature:

Connection to Property: Environmental consultant on behalf of Lockheed Martin

SECTION III: APPROVALS

£
Obstruction: @l/p;{/ f’ /94 SE ;ﬁmum helght of .?? Z MSL []Denied [IN/A
2 Date: 9/ Z/ re

Noise: [:]Approved [] Denied IE//:’A By: & /ﬁ&%,é} ¥ Date: _,_5 / &!/ py

Approval of this application, if granted, will terminate if construction does not begin within one year of
approval date. Approval of this permit does not preclude disturbance of applicant or occupants from aircraft
operations. Please return application to: Maryland Aviation Administration, Noise Abatement Division, P.O.
Box 8766, BWI Airport, MD 21240-0766. Please direct inquiries or questions to 410-859-7070.

MAA-010 Revised 1999



Page 1 of 2

From: Murali, Dev

Sent: Tuesday, July 27, 2010 1:50 PM

To: Apanavage, Tony

Cc: Brenner, Samantha; Markiewicz, Dawn
Subject: FW: clearance letter

Attachments: 071017s0il vapor points cleared.pdf
Tony:

The letter from Enviroscan on 101 passive soil gas points clearance. You have the clearance from the MISS Utility that there are
no conflicts. Pl forward the letter and Miss Utility clearance to MAA to get the Dig permit. Set up a meeting with Tim Morgan
at 9 or 9:30 Am on Monday, August 2, 2010 at Tim’s office in Terminal 1.

Thanks

From: TicketCheck@managetickets.com [mailto: TicketCheck@managetickets.com]
Sent: Monday, July 26, 2010 9:33 AM

To: Brenner, Samantha

Subject: Ticket Check Status for MD Ticket 10347186

Ticket Number: 10347186
Location: WILSON POINT RD MIDDLE RIVER, MD

As 0f 07/26/2010 09:33:03, participating facility owners have responded to Ticket Check as follows:

District Code Status

BGE ELECTRIC-UTILIQUEST  Clear/No conflict
BGE GAS-UTILIQUEST Clear/No conflict
BCTY DPW - OCCLS Clear/No conflict
COMCAST - UTILIQUEST Clear/No conflict
VERIZON - OCCLS Clear/No conflict

To review this ticket in its entirety, visit Search and Status® on www.managetickets.com.
Please direct all questions and concerns to your one call center.

From: Tim Bechtel [mailto:tbechtel@enviroscan.com]
Sent: Tuesday, July 27, 2010 12:58 PM

To: Murali, Dev

Subject: clearance letter

Here is a letter on the 101 soil vapor points.
Timothy D. Bechtel, Ph.D., P.G.

file:/\NUSGERFP1\Groupcom\PROJECTS\LMC-MIDDLE RIVER\MARTIN STATE AIRPORT\Du... 10/25/2010



July 27,2010

Mary Fiori

Tetra Tech NUS, Inc.

20251 Century Boulevard
Suite 200

Germantown, MD 20874-7114

RE: Geophysical Survey
Utility Clearance Services — Four Client-Designated Areas
Enviroscan Reference Number 071017

Dear Ms. Fiori:

Pursuant to our proposal, Enviroscan, Inc. completed the first phase of work (utility
clearance for 101 soil vapor points in four rectangular areas) on July 26, 2010.

Enviroscan used active and passive utility detection, including metal detection (MD),
ground penetrating radar (GPR), electromagnetic (EM), and magnetic (MAG) methods to scan
the four client-designated survey areas.

As a final product, Enviroscan marked the locations of identified utility anomalies
directly on the ground surface using pavement paint. In addition, Enviroscan set 101 numbered
vinyl pin flags at locations that the survey indicated were clear of utilities. Flags were set so that
no clear location lay within 15 feet of any detected utility. The locations of all of the flags were
recorded using a Topcon GPS with differential corrections from WAAS, providing a nominal
sub-meter accuracy. The recorded coordinates will be delivered electronically within 48 hours,
but the flagged clear locations should provide sufficient information for intrusive activities to

begin.

1051 Columbia Avenue ¢ Lancaster, PA 17800 » 717 398 8922 » Fax 717 396.8748 » omuiifDenviroscan.oom s www anviroscan oo



ENVIRGECAN, INC.

Ms. Fiori
July 27,2010
Page 2

The above-referenced geophysical survey was completed using standard and/or routinely
accepted practices of the geophysical industry and equipment representing the best available
technology. Enviroscan does not accept responsibility for survey limitations due to inherent
technological limitations or unforeseen site-specific conditions. However, we make every effort
to identify and notify the client of such limitations or conditions. In particular, please note the
following specific limitations and recommendations: Enviroscan’s field markings should be
considered accurate to within approximately +/-18 inches for single lines. In contrast, since
electromagnetic tracing of duct banks provides only a centerline, the bank itself may extend for 2
to 3 feet beyond the marked trace. Also, note that the completion of this survey does not relieve
any party of applicable legal obligations to notify the appropriate One-Call service prior to
digging or drilling.

As always, we appreciate this opportunity to work with you again. If you have any
questions, please do not hesitate to contact me.

Sincerely,
Enviroscan, Inc.

N T i
n/ff P :i%f/? ;;g ;,«;\é ; ‘j:;i;;‘ﬁ’“"" .

5 < ERgr oy
Al bt DL

Timothy D. Bechtel, Ph.D., P.G.
Principal Geophysicist

1051 Columbia Avenue « Lancaster, PA 176008 e 717 306.8022 » Fax 717 396.6748 & omal@emiroscan.oom s www enviroscan.com



APPENDIX B—TOPOGRAPHICAL SURVEY MAPS
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APPENDIX C—PASSIVE SOIL-GAS SAMPLING-DATA
TABLE AND REPORT
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GORE?® Surveys - Final Report

REPORT DATE: 09/24/2010 AUTHOR: HGT

SITE INFORMATION

Site Reference: Martin State Airport
Gore Production Order Number: 20657596 Gore Site Code: FOB

FIELD PROCEDURES

# Modules shipped: 115

Installation Date(s): 8/2,4/2010

# Modules Installed: 101

Field work performed by: Tetra Tech NUS

Retrieval date(s): 8/16,18/2010 Exposure Time: 14 [days]
# Modules Retrieved: 99 # Trip Blanks Returned: 5
# Modules Lost in Field: 2 # Unused Modules Returned: 9

# Modules Not Returned: 0

Date/Time Received by Gore: 8/20/2010 1:00 PM By: DY

Chain of Custody Form attached: Yes

Chain of Custody discrepancies: None

Comments:

Modules 640669 to 640673 were identified as trip blanks.

Modules 640583 and 640619 were noted as “shredded outside hole” on the installation
and retrieval log and are considered lost in the field.

Modules 640674 to 640682 were returned unused.

The installation and retrieval log was scanned and returned to Gore via e-mail.

GORE and designs are trademarks of W. L. Gore & Associates

20657596 September 24, 2010 Page 2 of 54



GORE?® Surveys - Final Report

ANALYTICAL PROCEDURES

W.L. Gore & Associates” Survey Products’ Laboratory operates under the guidelines of
ISO Standard 17025, its Quality Assurance Manual, Operating Procedures and Methods.
For this project, the analytical method, reported results, and observations reported are
considered screening level and do not fall within the scope of W.L. Gore’s ISO 17025
accreditation.

Analytical Method Quality Assurance:

Instrumentation consists of state of the art gas chromatographs equipped with mass selective
detectors, coupled with automated thermal desorption units. Sample preparation simply involves
cutting the tip off the bottom of the sample module and transferring one or more exposed sorbent
containers (sorbers, each containing engineered adsorbents) to a thermal desorption tube for
analysis. Sorbers remain clean and protected from dirt, soil, and ground water by the
insertion/retrieval cord, and require no further sample preparation.

The analytical method employed is a modified EPA method 8260/8270. Before each run
sequence, two instrument blanks, a sorber containing 5ug BFB (Bromofluorobenzene), and a
method blank are analyzed. The BFB mass spectra must meet the criteria set forth in the method
before samples can be analyzed. A method blank and a sorber containing BFB are also analyzed
after every 30 samples and/or trip blanks. Standards containing the selected target compounds at
five calibration levels are analyzed at the beginning of each run. The criterion for each target
compound is less than 25% RSD (relative standard deviation). If this criterion is not met for any
target compound, the analyst has the option of generating second- or third-order standard curves,
as appropriate. A second-source reference standard, at a level of 10ug per target compound, is
analyzed after every ten samples and/or trip blanks, and at the end of the run sequence. Positive
identification of target compounds is determined by 1) the presence of the target ion and at least
two secondary ions; 2) retention time versus reference standard; and, 3) the analyst's judgment.

NOTE: All data have been archived. Any replicate sorbers not used in the initial analysis will
be discarded fifteen (15) days from the date of analysis.

Laboratory analysis: thermal desorption, gas chromatography, mass selective detection
Instrument ID: # 11 Chemist: FN/JE

Compounds/mixtures requested: Al

Deviations from Standard Method: None

Comments: Soil vapor analytes and abbreviations are tabulated in the Data Table Key (page 6).

GORE and designs are trademarks of W. L. Gore & Associates
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GORE?® Surveys - Final Report

DATA TABULATION

# CONTOUR MAPS ENCLOSED: Five (5) B-sized color contour maps
LIST OF MAPS ENCLOSED:

Benzene, Toluene, Ethyl benzene, and total Xylenes (BTEX)
Total Petroleum Hydrocarbons (TPH)

Trichloroethene (TCE)

cis-1,2-dichloroethene (c12DCE)

Naphthalene & 2-Methylnaphthalene (Naph. & 2-Methylnaph.)

NOTE: All data values presented in Appendix A represent masses of compound(s)
desorbed from the GORE™ Modules received and analyzed by W.L. Gore & Associates,
Inc., as identified in the Chain of Custody (Appendix A). The measurement traceability and
instrument performance are reproducible and accurate for the measurement process
documented. Semi-quantitation of the compound mass is based on a five-level standard
calibration.

General Comments:

e This survey reports soil gas mass levels present in the vapor phase. Vapors are
subject to a variety of attenuation factors during migration away from the source
concentration to the module. Thus, mass levels reported from the module will often
be less than concentrations reported in soil and groundwater matrix data. In most
instances, the soil gas masses reported on the modules compare favorably with
concentrations reported in the soil or groundwater (e.g., where soil gas levels are
reported at greater levels relative to other sampled locations on the site, matrix data
should reveal the same pattern, and vice versa). However, due to a variety of factors,
a perfect comparison between matrix data and soil gas levels can rarely be achieved.

e Soil gas signals reported by this method cannot be identified specifically to soil
adsorbed, groundwater, and/or free-product contamination. The soil gas signal
reported from each module can evolve from all of these sources. Differentiation
between soil and groundwater contamination can only be achieved with prior
knowledge of the site history (i.e., the site is known to have groundwater
contamination only).

e Total petroleum hydrocarbon (TPH) values were calculated using the area under the
peaks observed in m/z 55 and 57 selected ion chromatograms. Quantitation of the
mass value was performed using the response factor a specific alkane (present in the
calibration standards).

e TPH values include the entire chromatogram and provide estimates for aliphatic
hydrocarbon ranges of C4 to C20.

e QA/QC trip blank modules were provided to document potential exposures that were
not part of the soil gas signal of interest (i.e., impact during module shipment,
installation and retrieval, and storage). The trip blanks are identically manufactured
and packaged soil gas modules to those modules placed in the subsurface. However,
the trip blanks remain unopened during all phases of the soil gas survey. Levels

GORE and designs are trademarks of W. L. Gore & Associates
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GORE?® Surveys - Final Report

reported on the trip blanks may indicate potential impact to modules other than the
contaminant source of interest.

e Unresolved peak envelopes (UPES) are represented as a series of compound peaks
clustered together around a central gas chromatograph elution time in the total ion
chromatogram. Typically, UPEs are indicative of complex fluid mixtures that are
present in the subsurface. UPEs observed early in the chromatogram are considered
to indicate the presence of more volatile fluids, while UPEs observed later in the
chromatogram may indicate the presence of less volatile fluids. Multiple UPEs may
indicate the presence of multiple complex fluids.

e Stacked total ion chromatograms (TICs) are included in Appendix A. The six-digit
serial number of each module is incorporated into the TIC identification (e.g.:
123456S.D represents module #123456).

Project Specific Comments:

e The minimum (gray) contour level, for each mapped analyte or group of analytes,
was set at the maximum blank level observed or the method detection limit,
whichever was greater. When target compounds are combined (i.e., BTEX), the
contour minimum is arbitrarily set at 0.02 pg or the maximum blank level, whichever
is greater. The maximum contour level was set at the maximum value observed.

e Low levels of TPH compounds were detected on the trip blanks and/or the method
blanks. Thus, target analyte levels reported for the field-installed modules that
exceed trip and method blank levels, and the analyte method detection limit, are more
likely to have originated from on-site sources.

e The mapped spatial patterns indicated the presence of target compounds in the survey
area. Highest levels of mapped compounds were found in the north eastern portion of
the survey.

GORE and designs are trademarks of W. L. Gore & Associates
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UNITS

HY
MDL

bdl
below the MDL
nd

ANALYTES
TPH
BTEX

BENZ
TOL

EtBENZ
mpXYL
oXYL
C11,C13&C15

UNDEC
TRIDEC
PENTADEC
TMBs
135TMB
124TMB
MTBE
NAPH
2MeNAPH
MTBE
OCT
ct12DCE
t12DCE
c12DCE
11DCA
CHC13
111TCA
12DCA
CC14

TCE

PCE
CIBENZ
14DCB
11DCE
112TCA
1112TetCA
1122TetCA
13DCB
12DCB

BLANKS
method blank

GORE?® Surveys - Final Report
KEY TO DATA TABLE

micrograms, relative mass value
method detection limit
below detection limit; compound was observed at level

non-detect, compound was not detected at any level

total petroleum hydrocarbons
combined masses of benzene, toluene, ethylbenzene and total xylenes
(Gasoline Range Aromatics)
benzene

toluene

ethylbenzene

m-, p-xylene

o-xylene

combined masses of undecane, tridecane, and pentadecane (C11+C13+C15)
(Diesel Range Alkanes)
undecane

tridecane

pentadecane

combined masses of 1,3,5-trimethylbenzene and 1,2,4-trimethylbenzene
1,3,5-trimethylbenzene
1,2,4-trimethylbenzene

methyl t-butyl ether
naphthalene

2-methyl naphthalene

methyl t-butyl ether

octane

cis- & trans-1,2-dichloroethene
trans-1,2-dichloroethene
cis-1,2-dichloroethene
1,1-dichloroethane

chloroform
1,1,1-trichloroethane
1,2-dichloroethane

carbon tetrachloride
trichloroethene
tetrachloroethene
chlorobenzene
1,4-dichlorobenzene
1,1-dichloroethene
1,1,2-trichloroethane
1,1,1,2-tetrachloroethane
1,1,2,2-tetrachloroethane
1,3-dichlorobenzene
1,2-dichlorobenzene

QA/QC module, documents analytical conditions during analysis

GORE and designs are trademarks of W. L. Gore & Associates
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APPENDIX A:

1. CHAIN OF CUSTODY AND INSTALLATION AND RETRIEVAL LOG
2. DATATABLE
3. STACKED TOTAL ION CHROMATOGRAMS
4. COLOR CONTOUR MAPS

GORE and designs are trademarks of W. L. Gore & Associates
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GORE-SORBER® Screening Survey Chain of Custody

g

Creative Tnclmalog:ss

For W.L. Gore & Associates use only
Production Order # 20657596

W. L. Gore & Associates, Inc., Survey Products Group

100 Chesapeake Boulevard e Elkton, Maryland 21921 e Te el (410) 392-7600 e Fax (410) 506-4780

Instructions: Customer must complete ALL shaded cells

Customer Name: TETRA TECH NUS

Address: 20251 CENTURY BLVD
SUITE 200
GERMANTOWN, MD 20874

Phone: (301) 528-5552

FAX:

Site Name: SOIL GAS SITE

Site Address: @ p[qug 5eng( results 4o
Devu Mural:

Project Manager: SAMANTHA BRENNER
12003599

Customer Project No.:
Customer P.O. #: 1063358

Quote #: TETRA TECH
SOIL GAS 10072

Serial # of Modules Shipped

# of Modules for Installation 110  #of Trip Blanks 5

20657596 September 24, 2010 Page 8 of 54

# 640562 - #640622 # - # Total Modules Shipped: 115 Pieces

# 640629 - #640682 # - # Total Modules Received: 1]1S Pieces

# - # # - # Total Modules Installed; /o | Pieces

# - # # - # Serial # of Trip Blatks (Client Decides) | #

# - # # - # #* b LI 0 6 bq # #

# - # # - # # (p"lo (g-? O|# #

# - # # - # # o @T1 |* #

# - # # - # # bHo 1 7_ # #

# - # # - # # Yo o7 3 # #

# - # i # , - # # # #

Prepared By: /4 # # #

Verified By: & # # #

Installation i’erformed By: 4 Installation Method(s) (cizcle those that-apply):

Name (please print): S 4 auwn, m, k € Slide Hammer @ Auger
Company/Affiliation: T e-4frq Tech Other:

Installation Start Date and Time: /' /10 16 [ @ PM
Installation Complete Date and Time: & / l—/ I 1O 12 00 AM) PM
Retrieval Performed By: Total Modules Retrieved: 101/ Pieces
Name (please print): 470 ke, Wa / +, Dawn Total Modules Lost in Field: (@) Pieces
Company/Affiliation: 1 Tetra TQCL\ Total Unused Modules Returned: _3__7 Pieces
Retrieval Start Date and Time: S/ Jb/ (D q 62 M)PM

Retrieval CompletgDate %d Time: f L 1S/ O [0 o4 AM) PM
Relinquished By A A Date Time | Received By Date Time
Affiliation: W.L. Gore & Associa#s, Inc. 7 /&/é //r-d\; | Affiliation:

Relinquished By "Date Time | Received By: Date Time
Affiliation: -Z @44 Tech S'/ q / 0| 10.52 Affiliation. - .

Relinquished By "Dte Time | Received ByLmMz_ﬁ.% Date Time
Affiliation Affiliation: W.L. Gore & As&0ciates, Inc S’/za//o / ,'(}7>

SPG-FCD-0298 March 12, 2010
GORE is a trademark of W.L. Gore & Associates, Inc.



GORE-SORBER® Screening Survey SITE NAME & LOCATION
Installation and Retrieval Log e Stove Prepect
Page 1. of 3 |

EVIDENCE OF LIQUID

HYDROCARBONS (LPH) MODULE IN

| LINE MODULE # INSTALLATION RETRIEVAL or WATER
# DATE/TIME DATE/TIME HYDROCARBON ODOR (check one) COMMENTS

(Check as appropriate)

LPH ODOR NONE YES NO
L 60562 IgRlin@ 1016 Klklee (ORR v Lﬂﬁﬁﬁ_ﬁf - -Ft
2. 640563 K0 XOIR [$livlio@e =, Ak WL SN
3. [640564 [2]ic(8 1092 & [i.[\o@ 095 X _Na U-fy
4. | 640565 I 105R_[FiL 0 @ 1000 X U, YO
5. 640566 0RO Rlivicl lO(% X 4] 49
6640567 R s]i0@ \0AH K h0R 00 v % 4%, 4.Q'
7. | 640568 %]a 0@ 1831 B[ lioe I00R J A, 4.0
8. | 640569 RI3hoo 04O K06 1607 X 70, Yo
9. | 640570 R 12 ha@ \oud Blikfio@ \ocK X 9, 4.0
10. ] 640571 B 2l00 104w [Rielin @ 1G3] _ X 5 4o
1. | 640572 R1Q]i06 1058B/)(,/i0€_\0N X183, 40
12. | 640573 % 1210@ 1053 VAR 3 « 4.0'
3. |640574 . [R OSSR /IO \C o X |5 uo!
14. 1640575 IR} IO AOSTR il (O , X 1S, Hao!
15. 1640576 . I N\G \ORER Jiid@ IOK v @ s 9
16. | 640577 BRI 1D I(p//O@/Oﬁ{ X 5% 4.0
7. [640578 K] 3ie@ Do lio % 59, 4O
5. [od0579 © IRISIOE WO R e/l /r);)l/ v K, udo
19. | 640580 I3 B (103 1030 X 1A, 4O
20. | 640581 HRANARTR 10P 1071 VAR WMV
21. | 640582 Nalhdeion 15 lielio® 1039 X [, 4O
22| 640583 <2l sme,d&c\ oz le - Xl 4.Q°
23. | 640584 EVRCHESIA 4B A S, 4O
24 [ 640583 R12)iI00 S| R/ {olio@ 105 X e, U0
25. | 640586 B3 [16@ )1\ ?//ulm@ 1051 X 1R, 4.0
26. | 640587 31ic@ 10 [%/1( /0@ 165% vV | ® ) 4oy
27. | 640588 Xialio@e 1139 % l(a_[k)@ 110l vV | ® (A8 4o
28. | 640589 Ui NAO K @ /103 NVAE ST
29, [ 640590 RIS W25 B 110@ 1103 X 71, 4.0
30. | 640591 Zlaha® 139 Xl /162 1105 X ™, d.ot
31| 640592 RI30@ YOR/dine (0K, v | % 1>, 40
32 [ 640595 |R A m&li‘-lé%li 108 [ICS VAE I5FBETeL
33. | 640594 Rl3l08 /42 %li@ @ 1iA v | & 15, 4.0
34. | 640595 Ralic@ 114, 0 ///O CoK Joase Feb o o poodd X [76, 4.0 :
35. | 640596 ali 1149 X//&/ LI | eocK Jose foon Qrackd X117 HO
36. | 640597 213108 u%:; RlA0E /113 ¥ RO, yo!
37. | 640598 P[% g/ 16/10@ I[]Y v = Q. yo'
38 | 640599 R 1000 [Blie [10@ ][] VIR, 4O
39. | 640600 2[4 i362Rl(e lic@ | v 33, MHo
0. | 640601 33; ;&@mq{g/ l [ v Bl 4o
41| 640602 X 35, 4.0
42, | 640603 YY) m\j; X 4. 40

SPG-FCD-0298 March 12, 2010
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GORE-SORBER® Screening Survey SITE NAME & LOCATION
Installation and Retrieval Log MNactin Shate A r o -t
Page 2. of 3 .
, EVIDENCE OF LIQUID
| HYDROCARBONS (LPH) | MODULE IN
LINE | MODULE# | INSTALLATION | RETRIEVAL o WATER
# DATE/TIME DATE/TIME HYDROCARBON ODOR | (check one) COMMENTS
(Check as appropriate)
i LPH | ODOR | NONE | YES | NO |
B3| 640602 <[2]0@/215 5]l @ 1 X |67, 4o
44. | 640605 213945 (10 [10 € 1139 X l¢3 4.0
45. | 640606 0@ 113 X s 4.0
46. | 640607 s/2/10©/3 @ 133 X le9. 4.0’
47| 640608 Sigle 0@ |135 X 4o
48. | 640609 57/1e/i0@113% X 192, 4.0’
49. | 640610 ﬂ(_qlmel%’o' X ql, L.o!
50. | 640611 03 B5]16 10€ 1520 | (fouhel oclfside Hle)| X |90,  H.o’
SI.__| 640612 ; Tsflefio@]343 1 X (43 4.’
52. | 640613 & J408 < X a4 4.0’
53. | 640614 4 0€ |35 X |99, Y.o’
54, | 640615 A0 ¥ 9%, 4.0’
55. | 640616 P guhﬁogﬁa X q1, 4,0’
56. | 640617 @ 191" Ilo]10@ (435 b, H.0'
57. | 640618 o &lie/i0@ |44 2 Gl ol ){_) 7 q9. YH.0'
58. | 640619 102 14205 o f10@ 145 2 |Ghre .de fifole 100, Ho'
59. | 640620 o¢ | §f 108 jolb 1 X et 4.0’
60. | 640621 020937 X 23, y,0’
61. | 640622 I sisfio€ X 25, L0’
62. | 640629 o 100947 A _|3F, L,0’
63. | 640630 20950 X 13), .0’
64. | 640631 0 LO9H| ¥ [=2y .o’
65. | 640632 10€0958 X 27, L,0
66. | 640633 m O& |00 X |40, Yo’
67. | 640634 N 53|5)15/10€ /063 X 141, 40’
[68. [6a063s s 5(15/10£0959 X |36 4o’
69. | 640636 oM 1o € 2355 0809 X |35 .0’
70. | 640637 225 0£2.095 X 32 H,o’
1. | 640638 1 [10®@ 2358 10L09¢ X 139, 4,0
72. | 640639 it 110 @ flo e X 7N 1.0’
73. | 640640 30 3% |(+ound outside Holle) [ X [ 33 4,0
74, | 640641 ; ¥/ Pl X 14 =M
75. | 640642 0@23085]15/10009Y X 127 4o
76. | 640643 2307 10 0949 X (30 4.0’
77. | 640644 ' 00953 X 133 Yo'
78| 640645 %.j 0€2310[5/15/)0€ 0957 X 3, 4.0
79. | 640646 H10@ 231|575 [10€4000 X 129 | 4.0
80. | 640647 /4 /10 5/10€ J00Y X 42" 4.0
81. | 640648 10 . ¥ (&) YH.0'
82. | 640649 320 _ X N 4.0
83. | 640650 Jio@© 2321|€/i5[10 X (5, H.0°
84. | 640651 51108323 s:ﬂiﬁaé’ﬂ%ﬁ TEEN H.o!

20657596 September 24, 2010 Page 10 of 54




GORE-SORBER® Screening Survey

SITE NAME & LOCATION

Installation and Retrieval Log Marbivi_State Airpoct
Page 3, of 3
' - EVIDENCE OF LIQUID
HYDROCARBONS (LPH) | MODULE IN
LINE MODULE # INSTALLATION RETRIEVAL or WATER
C# DATE/TIME DATE/TIME HYDROCARBON ODOR (check one) COMMENTS
____(Check as appropriate) ’ ,
____[TPH T ODOR | NONE | VES | NO | _
85. | 640652 %;qho@ 325151 18]1080924 X 14 H.o'
86. | 640653 &4)70@?(336 %51' ;0@%92 )5(( % Yo'
87. | 640654 /]i0@3328|5/iv/ic | H.0
88. | 640655 022330|5/ivho@09 19 1R H.o!
89. | 640656 o @233 5/ [10£L0918 X 1S H.o'
90. | 640657 5/ fi0@33#s[151001d X |F H.o'
91. | 640658 574 [10@ 2337 57 15/10C.0915 X il 4.0!
9. | 640659 8’/4/10@33‘7 s/ 15110€.0913 X H,0'
93. | 640660 84100 2393 sTis{I0€.69/3 X 1117 4.0’
94, | 640661 @ s/15/0€.0910 X _1R40 4.0’
95, | 640662 8100 2349l& [ i5-10€ 0904 X 119 1,0’
96. | 640663 10 O&/1gfio€ 0907 X |l H.0'
97. | 640664 0 2333157/ i5[lo 2094 X li1o 0!
98. | 640665 S»/z[/[o 23595/18]10 € 0906 X &) Ho'
99. 640666 (4 /10@ 23576 i5Hl0 € 0903 X 177 Yo'
100. | 640667 5T 10@ 235918/ is)o@ 0 901 X 14 0]
101. | 640668 &/ [i10€ 0000 [5/isdo © 0900 X 11 L, o'
102, | 640669 r C
103. | 640670
104. | 640671
105. | 640672
106. | 640673
107. | 640674
108. | 640675
109. | 640676
110. | 640677
111. | 640678
112. | 640679
113. | 640680
114. | 640681
115. | 640682
116.
117,
118.
119.
120.
121,
122,
123,
124,
125,
126,
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GORE(TM) SURVEYS ANALYTICAL RESULTS
TETRA TECH NUS, GERMANTOWN, MD
GORE STANDARD TARGET VOCs/SVOCs (A1)
MARTIN STATE AIRPORT, SOIL GAS SITE
SITE FOB - PRODUCTION ORDER #20657596

DATE SAMPLE

ANALYZED NAME TPH, ug|BTEX, ug| BENZ, ug| TOL, ug| EtBENZ, ug|{ mpXYL, ug] oXYL, ug| C11, C13, &C15, ug| UNDEC, ug
MDL= 0.02 0.02 0.02 0.02 0.03 0.02 0.04

8/26/2010 640562 48.68 0.45 0.19 0.19 nd 0.03 0.03 0.06 bdl
8/24/2010 640563 39.64 0.96 0.13 0.19 0.05 0.22 0.36 0.37 0.25
8/25/2010 640564 16.46 0.09 0.07 0.02 nd bdl nd 0.03 bdl
8/24/2010 640565 70.03 0.16 0.16 bdl nd nd nd 0.24 0.14
8/25/2010 640566 64.47 0.63 0.22 0.02 nd 0.24 0.15 0.26 0.15
8/24/2010 640567 256.41 1.29 0.34 0.22 0.11 0.23 0.40 0.28 0.21
8/25/2010 640568 52.48 0.23 0.18 0.03 bdl bdl 0.02 0.18 0.08
8/24/2010 640569 30.34 0.09 0.06 0.03 nd nd bdl 0.07 0.07
8/25/2010 640570 14.28 0.17 0.17 nd nd nd nd 0.28 0.09
8/26/2010 640571 0.07 0.11 0.11 nd nd nd nd nd nd
8/25/2010 640572 0.17 0.08 0.08 nd nd nd nd 0.02 nd
8/25/2010 640573 137.02 3.95 0.30 0.06 1.04 1.96 0.59 0.30 0.26
8/26/2010 640574 0.18 0.09 0.09 nd nd nd nd nd nd
8/25/2010 640575 20.83 0.14 0.11 0.04 nd nd nd bdl bdl
8/25/2010 640576 23.58 0.07 0.07 bdl nd bdl nd nd nd
8/25/2010 640577 6.12 0.09 0.09 nd nd nd nd bdl bdl
8/25/2010 640578 2.19 0.17 0.17 nd nd nd nd nd nd
8/25/2010 640579 173.35 31.86 0.25 0.52 0.62 29.68 0.79 0.07 0.07
8/25/2010 640580 5.64 0.16 0.08 0.05 0.03 nd nd bdl bdl
8/25/2010 640581 0.11 0.04 0.04 nd nd nd nd nd nd
8/26/2010 640582 0.12 0.09 0.09 nd nd nd nd nd nd
8/26/2010 640584 1.33 0.04 0.04 nd nd nd nd nd nd
8/24/2010 640585 0.61 0.02 0.02 nd nd nd nd 0.19 0.19
8/26/2010 640586 0.15 nd nd nd nd nd nd nd nd
8/26/2010 640587 212.97( 151.99 0.14 0.17 4.23 146.95 0.50 bdl bdl
8/25/2010 640588 67.30 0.63 0.24 0.06 bdl 0.13 0.19 0.09 0.07
8/26/2010 640589 340.83 2.18 1.07 0.40 0.23 0.28 0.20 0.14 0.14
8/26/2010 640590 0.40 0.11 0.05 0.07 nd bdl nd nd nd
8/25/2010 640591 2.60 0.20 0.03 0.10 nd 0.05 0.02 bdl bdl
8/26/2010 640592 209.26 1.21 0.66 0.13 0.05 0.19 0.18 nd nd
8/26/2010 640593 86.27 0.88 0.55 0.10 0.04 0.09 0.10 0.61 0.54

No mdl is available for summed combinations of analytes. In summed
9/24/2010 columns (eg., BTEX), the reported values should be considered
Page: 1 of 16 ESTIMATED if any of the individual compounds were reported as bdl. FOBcust.xls
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GORE(TM) SURVEYS ANALYTICAL RESULTS
TETRA TECH NUS, GERMANTOWN, MD
GORE STANDARD TARGET VOCs/SVOCs (A1)
MARTIN STATE AIRPORT, SOIL GAS SITE
SITE FOB - PRODUCTION ORDER #20657596

DATE SAMPLE

ANALYZED NAME TPH, ug|BTEX, ug| BENZ, ug| TOL, ug| EtBENZ, ug|{ mpXYL, ug] oXYL, ug| C11, C13, &C15, ug| UNDEC, ug
MDL= 0.02 0.02 0.02 0.02 0.03 0.02 0.04

8/25/2010 640594 274.98 3.51 0.75 0.65 0.17 0.67 1.27 0.46 0.38
8/26/2010 640595 536.14 13.71 3.45 1.25 2.90 4.40 1.72 8.64 2.96
8/25/2010 640596 89.32 1.32 0.43 0.48 0.04 0.22 0.16 1.67 0.92
8/26/2010 640597 18.27 0.26 0.05 0.06 bdl 0.09 0.06 0.29 0.26
8/27/2010 640598 95.60 1.54 0.18 0.74 0.13 0.40 0.09 bdl bdl
8/25/2010 640599 26.89 2.95 0.25 0.02 1.90 0.70 0.09 nd nd
8/25/2010 640600 145.51 0.88 0.21 0.05 0.13 0.31 0.19 1.95 1.33
8/26/2010 640601 226.73 4.38 1.91 0.27 0.84 1.16 0.19 0.04 0.04
8/25/2010 640602 0.61 0.03 0.03 nd nd nd nd 0.35 0.35
8/24/2010 640603 1.11 0.05 0.05 nd nd nd nd 0.11 0.11
8/25/2010 640604 1.72 0.10 0.10 bdl nd nd nd 1.09 1.09
8/26/2010 640605 14.05 0.43 0.22 0.04 0.02 0.10 0.05 bdl bdl
8/26/2010 640606 2.32 0.18 0.08 0.03 nd 0.05 0.02 bdl bdl
8/25/2010 640607 1.56 0.10 0.08 0.02 nd bdl bdl 0.35 0.35
8/26/2010 640608 1.08 0.12 0.09 0.03 nd nd nd 0.70 0.70
8/26/2010 640609 1.29 0.22 0.11 0.03 nd 0.05 0.03 bdl bdl
8/25/2010 640610 1.39 0.10 0.10 bdl nd bdl nd nd nd
8/24/2010 640611 1.19 0.10 0.08 0.02 nd nd nd 0.25 0.25
8/26/2010 640612 0.23 0.05 0.05 nd nd nd nd nd nd
8/27/2010 640613 0.17 0.12 0.12 nd nd nd nd bdl bdl
8/24/2010 640614 0.18 0.08 0.08 nd nd nd nd nd nd
8/26/2010 640615 0.22 0.08 0.08 nd nd nd nd nd nd
8/27/2010 640616 0.24 0.04 0.04 nd nd nd nd 0.06 0.06
8/26/2010 640617 0.14 0.22 0.22 nd nd nd nd nd nd
8/26/2010 640618 0.06 0.10 0.10 nd nd nd nd bdl bdl
8/25/2010 640620 0.79 0.04 0.04 nd nd nd nd 0.44 0.44
8/26/2010 640621 0.05 0.03 0.03 nd nd nd nd nd nd
08/25/10 640622 0.59 0.12 0.07 0.05 nd nd nd 0.07 0.07
8/27/2010 640629 0.04 0.04 0.04 nd nd nd nd nd nd
8/26/2010 640630 0.16 0.04 0.04 nd nd nd nd 0.09 0.09
8/27/2010 640631 0.10 0.03 0.03 nd nd nd nd 0.06 0.06

No mdl is available for summed combinations of analytes. In summed
9/24/2010 columns (eg., BTEX), the reported values should be considered
Page: 2 of 16 ESTIMATED if any of the individual compounds were reported as bdl. FOBcust.xls
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GORE(TM) SURVEYS ANALYTICAL RESULTS
TETRA TECH NUS, GERMANTOWN, MD
GORE STANDARD TARGET VOCs/SVOCs (A1)
MARTIN STATE AIRPORT, SOIL GAS SITE
SITE FOB - PRODUCTION ORDER #20657596

DATE SAMPLE

ANALYZED NAME TPH, ug|BTEX, ug| BENZ, ug| TOL, ug| EtBENZ, ug|{ mpXYL, ug] oXYL, ug| C11, C13, &C15, ug| UNDEC, ug
MDL= 0.02 0.02 0.02 0.02 0.03 0.02 0.04

8/25/2010 640632 0.70 0.02 0.02 nd nd nd nd nd nd
8/26/2010 640633 8.60 0.08 0.08 nd nd nd nd bdl bdl
8/25/2010 640634 11.46 0.08 0.08 nd nd bdl nd 0.13 0.05
8/24/2010 640635 4.13 0.04 0.04 nd nd nd nd 0.05 nd
8/26/2010 640636 4.91 0.04 0.04 nd nd nd nd 0.07 bdl
8/26/2010 640637 2.41 0.09 0.09 nd nd nd nd 0.69 0.69
8/27/2010 640638 0.02 0.02 0.02 nd nd nd nd nd nd
8/25/2010 640639 0.04 0.04 0.04 nd nd nd nd nd nd
8/24/2010 640640 0.23 0.03 0.03 nd nd nd nd bdl bdl
8/27/2010 640641 0.46 0.02 0.02 nd nd nd nd bdl bdl
8/27/2010 640642 0.10 0.04 0.04 nd nd nd nd 0.05 0.05
8/26/2010 640643 0.14 0.10 0.10 nd nd nd nd nd nd
8/26/2010 640644 2.35 0.06 0.06 nd nd nd nd bdl bdl
8/27/2010 640645 0.35 0.22 0.22 nd nd nd nd nd nd
8/26/2010 640646 141 0.05 0.05 nd nd nd nd nd nd
8/25/2010 640647 132.14 0.91 0.52 0.22 0.05 0.08 0.05 0.85 0.59
8/26/2010 640648 59.19 0.03 0.03 nd nd nd nd 3.13 3.13
8/24/2010 640649 24.15 0.38 0.33 0.05 nd nd nd 0.11 0.08
8/27/2010 640650 9.65 0.09 0.09 nd nd nd nd 0.39 0.36
8/26/2010 640651 2.53 0.03 0.03 nd nd nd nd 1.88 1.88
8/24/2010 640652 0.12 0.02 0.02 nd nd nd nd nd nd
8/27/2010 640653 0.03 0.02 0.02 nd nd nd nd nd nd
8/26/2010 640654 0.50 0.03 0.03 nd nd nd nd nd nd
8/25/2010 640655 0.48 0.04 0.04 nd nd nd nd 0.30 0.30
8/26/2010 640656 0.14 0.08 0.03 nd nd 0.05 nd 0.07 0.07
8/25/2010 640657 1.65 0.04 0.04 nd nd nd nd 1.32 1.32
8/26/2010 640658 0.15 0.03 0.03 nd nd nd nd nd nd
8/26/2010 640659 1.67 0.08 0.08 nd nd nd nd 1.33 1.33
8/25/2010 640660 5.40 0.07 0.07 nd nd nd nd nd nd
8/26/2010 640661 0.77 0.20 0.20 nd nd nd nd 0.05 0.05
8/25/2010 640662 2.09 0.15 0.12 0.03 nd nd nd bdl bdl

No mdl is available for summed combinations of analytes. In summed
9/24/2010 columns (eg., BTEX), the reported values should be considered
Page: 3 of 16 ESTIMATED if any of the individual compounds were reported as bdl. FOBcust.xls
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GORE(TM) SURVEYS ANALYTICAL RESULTS
TETRA TECH NUS, GERMANTOWN, MD
GORE STANDARD TARGET VOCs/SVOCs (A1)
MARTIN STATE AIRPORT, SOIL GAS SITE
SITE FOB - PRODUCTION ORDER #20657596

DATE SAMPLE
ANALYZED NAME TPH, ug|BTEX, ug| BENZ, ug| TOL, ug| EtBENZ, ug| mpXYL, ug| oXYL, ug| C11, C13, &C15, ug| UNDEC, ug
MDL= 0.02 0.02 0.02 0.02 0.03 0.02 0.04
8/25/2010 640663 0.17 0.05 0.05 nd nd nd nd nd nd
8/25/2010 640664 0.10 0.08 0.08 nd nd nd nd nd nd
8/25/2010 640665 0.23 0.04 0.04 nd nd nd nd nd nd
8/25/2010 640666 0.06 0.06 0.06 nd nd nd nd nd nd
8/25/2010 640667 0.09 0.11 0.11 nd nd nd nd nd nd
8/25/2010 640668 0.08 0.19 0.19 nd nd nd nd nd nd
8/26/2010 640669 0.19 nd nd nd nd nd nd nd nd
8/27/2010 640670 0.02 nd nd nd nd nd nd nd nd
8/26/2010 640671 0.02 nd nd nd nd nd nd nd nd
8/24/2010 640672 0.14 nd nd nd nd nd nd nd nd
8/25/2010 640673 0.03 nd nd nd nd nd nd nd nd
8/24/2010 method blank 0.24 nd nd nd nd nd nd nd nd
8/25/2010 method blank 0.03 nd nd nd nd nd nd nd nd
8/26/2010 method blank bdl nd nd nd nd nd nd nd nd
8/26/2010 method blank 0.02 nd nd nd nd nd nd nd nd
Maximum 536.14 151.99 3.45 1.25 4.23 146.95 1.72 8.64 3.13
Standard Dev. 84.20 15.59 0.41 0.18 0.56 15.03 0.24 0.98 0.53
Mean 36.42 2.35 0.18 0.07 0.13 1.90 0.08 0.31 0.22
No mdl is available for summed combinations of analytes. In summed
9/24/2010 columns (eg., BTEX), the reported values should be considered
Page: 4 of 16 ESTIMATED if any of the individual compounds were reported as bdl. FOBcust.xls
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GORE(TM) SURVEYS ANALYTICAL RESULTS
TETRA TECH NUS, GERMANTOWN, MD
GORE STANDARD TARGET VOCs/SVOCs (A1)

MARTIN STATE AIRPORT, SOIL GAS SITE

SITE FOB - PRODUCTION ORDER #20657596

SAMPLE

NAME TRIDEC, ug| PENTADEC, ug| TMBs, ug| 124TMB, ug| 135TMB, ug| ct12DCE, ug| t12DCE, ug| c12DCE, ug| NAPH&2-MN, ug

MDL= 0.02 0.02 0.02 0.03 0.04 0.03

640562 0.06 nd 0.03 0.03 nd 0.07 nd 0.07 0.03
640563 0.12 nd 0.40 0.15 0.25 3.20 0.18 3.01 0.75
640564 0.03 bdl bdl bdl nd bdl nd bdl bdl
640565 0.07 0.03 nd nd nd nd nd nd 0.02
640566 0.11 nd 0.23 0.15 0.08 nd nd nd 0.08
640567 0.07 nd 1.44 0.43 1.01 0.04 nd 0.04 0.18
640568 0.10 nd 0.03 0.03 bdl bdl nd bdl 0.03
640569 nd nd bdl bdl bdl nd nd nd bdl
640570 0.13 0.06 bdl nd bdl bdl nd bdl bdl
640571 nd nd nd nd nd nd nd nd nd
640572 0.02 nd nd nd nd nd nd nd nd
640573 0.05 nd 3.16 0.65 2.51 0.35 bdl 0.35 0.12
640574 nd nd nd nd nd nd nd nd nd
640575 nd nd nd nd nd 0.61 0.23 0.38 bdl
640576 nd nd bdl bdl nd 0.45 0.07 0.38 bdl
640577 nd nd 0.02 0.02 bdl nd nd nd 0.14
640578 nd nd nd nd nd 0.63 0.12 0.51 nd
640579 nd nd 2.50 1.95 0.55 2.36 0.17 2.19 0.03
640580 nd nd bdl bdl nd nd nd nd nd
640581 nd nd nd nd nd nd nd nd nd
640582 nd nd nd nd nd nd nd nd nd
640584 nd nd nd nd nd 0.21 0.05 0.17 nd
640585 nd nd nd nd nd nd nd nd nd
640586 nd nd nd nd nd nd nd nd nd
640587 bdl nd 17.00 7.44 9.56 0.17 bdl 0.17 0.05
640588 0.02 nd 0.26 0.10 0.17 1.53 0.18 1.35 2.40
640589 nd nd 0.43 0.18 0.25 7.44 0.55 6.89 0.04
640590 nd nd nd nd nd nd nd nd 0.09
640591 bdl nd bdl nd bdl 0.43 0.07 0.36 0.87
640592 nd nd 0.06 nd 0.06 0.82 0.10 0.73 bdl
640593 0.08 nd 0.07 0.03 0.05 1.06 0.14 0.92 bdl

No mdl is available for summed combinations of analytes. In summed
9/24/2010 columns (eg., BTEX), the reported values should be considered
Page: 5 of 16 ESTIMATED if any of the individual compounds were reported as bdl.
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GORE(TM) SURVEYS ANALYTICAL RESULTS
TETRA TECH NUS, GERMANTOWN, MD
GORE STANDARD TARGET VOCs/SVOCs (A1)

MARTIN STATE AIRPORT, SOIL GAS SITE

SITE FOB - PRODUCTION ORDER #20657596

SAMPLE

NAME TRIDEC, ug| PENTADEC, ug| TMBs, ug| 124TMB, ug| 135TMB, ug| ct12DCE, ug| t12DCE, ug| c12DCE, ug| NAPH&2-MN, ug

MDL= 0.02 0.02 0.02 0.03 0.04 0.03

640594 0.07 nd 2.93 0.55 2.38 87.31 14.19 73.12 0.12
640595 3.60 2.08 8.31 7.16 1.15 0.14 nd 0.14 1.95
640596 0.63 0.12 0.38 0.20 0.18 nd nd nd 0.32
640597 0.03 nd bdl bdl bdl nd nd nd bdl
640598 nd nd 0.10 0.06 0.05 nd nd nd nd
640599 nd nd 2.59 1.04 1.55 0.03 nd 0.03 nd
640600 0.57 0.05 1.28 0.39 0.89 bdl nd bdl 0.36
640601 nd nd bdl nd bdl 0.46 0.07 0.38 bdl
640602 nd nd nd nd nd nd nd nd nd
640603 nd nd nd nd nd nd nd nd bdl
640604 nd bdl nd nd nd nd nd nd 0.08
640605 nd nd 0.05 bdl 0.05 0.35 0.07 0.28 nd
640606 bdl nd nd nd nd 0.27 bdl 0.27 nd
640607 nd nd bdl bdl bdl 0.08 nd 0.08 0.09
640608 nd nd nd nd nd nd nd nd nd
640609 nd nd bdl bdl bdl 0.12 nd 0.12 0.07
640610 nd nd nd nd nd bdl nd bdl nd
640611 bdl bdl nd nd nd nd nd nd bdl
640612 nd nd nd nd nd nd nd nd nd
640613 nd nd nd nd nd nd nd nd nd
640614 nd nd nd nd nd nd nd nd nd
640615 nd nd nd nd nd nd nd nd nd
640616 nd nd nd nd nd nd nd nd nd
640617 nd nd nd nd nd nd nd nd nd
640618 nd nd nd nd nd nd nd nd nd
640620 bdl nd nd nd nd nd nd nd nd
640621 nd nd nd nd nd nd nd nd nd
640622 nd nd nd nd nd nd nd nd nd
640629 nd nd nd nd nd nd nd nd nd
640630 nd nd nd nd nd nd nd nd nd
640631 nd nd nd nd nd nd nd nd nd

No mdl is available for summed combinations of analytes. In summed
9/24/2010 columns (eg., BTEX), the reported values should be considered
Page: 6 of 16 ESTIMATED if any of the individual compounds were reported as bdl.
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GORE(TM) SURVEYS ANALYTICAL RESULTS
TETRA TECH NUS, GERMANTOWN, MD
GORE STANDARD TARGET VOCs/SVOCs (A1)

MARTIN STATE AIRPORT, SOIL GAS SITE

SITE FOB - PRODUCTION ORDER #20657596

SAMPLE

NAME TRIDEC, ug| PENTADEC, ug| TMBs, ug| 124TMB, ug| 135TMB, ug| ct12DCE, ug| t12DCE, ug| c12DCE, ug| NAPH&2-MN, ug

MDL= 0.02 0.02 0.02 0.03 0.04 0.03

640632 nd nd nd nd nd nd nd nd nd
640633 bdl nd nd nd nd nd nd nd nd
640634 0.05 0.04 nd nd nd nd nd nd 0.81
640635 0.03 0.03 nd nd nd nd nd nd 0.76
640636 0.04 0.03 nd nd nd nd nd nd 0.31
640637 bdl nd nd nd nd nd nd nd bdl
640638 nd nd nd nd nd nd nd nd nd
640639 nd nd nd nd nd nd nd nd nd
640640 nd nd nd nd nd nd nd nd nd
640641 nd nd nd nd nd nd nd nd bdl
640642 nd nd nd nd nd nd nd nd nd
640643 nd nd nd nd nd nd nd nd nd
640644 nd nd nd nd nd nd nd nd nd
640645 nd nd nd nd nd nd nd nd bdl
640646 nd nd nd nd nd nd nd nd nd
640647 0.26 nd 0.11 0.06 0.05 nd nd nd 0.09
640648 nd nd nd nd nd nd nd nd 0.24
640649 0.04 nd 0.04 0.04 bdl nd nd nd 0.07
640650 0.03 bdl bdl bdl nd nd nd nd 0.12
640651 bdl nd nd nd nd nd nd nd nd
640652 nd nd nd nd nd nd nd nd nd
640653 nd nd nd nd nd nd nd nd nd
640654 nd nd nd nd nd bdl nd bdl nd
640655 nd nd nd nd nd nd nd nd 0.17
640656 nd nd nd nd nd nd nd nd nd
640657 bdl nd nd nd nd nd nd nd nd
640658 nd nd nd nd nd nd nd nd nd
640659 nd nd nd nd nd nd nd nd nd
640660 nd nd nd nd nd nd nd nd nd
640661 nd nd nd nd nd nd nd nd nd
640662 nd nd nd nd nd nd nd nd nd

No mdl is available for summed combinations of analytes. In summed
9/24/2010 columns (eg., BTEX), the reported values should be considered
Page: 7 of 16 ESTIMATED if any of the individual compounds were reported as bdl.
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GORE(TM) SURVEYS ANALYTICAL RESULTS
TETRA TECH NUS, GERMANTOWN, MD
GORE STANDARD TARGET VOCs/SVOCs (A1)

MARTIN STATE AIRPORT, SOIL GAS SITE

SITE FOB - PRODUCTION ORDER #20657596

SAMPLE
NAME TRIDEC, ug| PENTADEC, ug| TMBs, ug| 124TMB, ug| 135TMB, ug| ct12DCE, ug| t12DCE, ug| c12DCE, ug| NAPH&2-MN, ug
MDL= 0.02 0.02 0.02 0.03 0.04 0.03
640663 nd nd nd nd nd nd nd nd nd
640664 nd nd nd nd nd nd nd nd nd
640665 nd nd nd nd nd nd nd nd nd
640666 nd nd nd nd nd nd nd nd nd
640667 nd nd nd nd nd nd nd nd nd
640668 nd nd nd nd nd nd nd nd nd
640669 nd nd nd nd nd nd nd nd nd
640670 nd nd nd nd nd nd nd nd nd
640671 nd nd nd nd nd nd nd nd nd
640672 nd nd nd nd nd nd nd nd nd
640673 nd nd nd nd nd nd nd nd nd
method blank nd nd nd nd nd nd nd nd nd
method blank nd nd nd nd nd nd nd nd nd
method blank nd nd nd nd nd nd nd nd nd
method blank nd nd nd nd nd nd nd nd nd
Maximum 3.60 2.08 17.00 7.44 9.56 87.31 14.19 73.12 2.40
Standard Dev. 0.37 0.21 1.96 1.05 1.04 8.80 1.43 7.37 0.34
Mean 0.06 0.03 0.42 0.21 0.21 1.09 0.16 0.93 0.10
No mdl is available for summed combinations of analytes. In summed
9/24/2010 columns (eg., BTEX), the reported values should be considered
Page: 8 of 16 ESTIMATED if any of the individual compounds were reported as bdl. FOBcust.xls
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GORE(TM) SURVEYS ANALYTICAL RESULTS
TETRA TECH NUS, GERMANTOWN, MD
GORE STANDARD TARGET VOCs/SVOCs (A1)
MARTIN STATE AIRPORT, SOIL GAS SITE
SITE FOB - PRODUCTION ORDER #20657596

SAMPLE

NAME NAPH, ug| 2MeNAPH, ug| MTBE, ug|11DCE, ug | 11DCA, ug|111TCA, ug| 12DCA, ug| TCE, ug| OCT, ug| PCE, ug| 14DCB, ug

MDL= 0.02 0.02 0.03 0.02 0.02 0.03 0.02 0.02 0.02 0.02 0.02
640562 0.03 bdl nd nd nd nd nd 0.19 nd nd nd
640563 0.20 0.55 nd nd nd nd nd 2.07 0.05 nd nd
640564 nd bdl nd nd nd nd nd 0.08 nd nd nd
640565 0.02 bdl nd nd nd nd nd bdl 0.04 nd nd
640566 0.03 0.05 nd nd nd nd nd 0.32 0.14 nd nd
640567 0.07 0.11 nd nd nd nd nd 0.04 1.40 nd nd
640568 0.03 bdl nd nd nd nd nd 0.02 bdl nd nd
640569 nd bdl nd nd nd nd nd nd nd nd nd
640570 nd bdl nd nd nd nd nd 0.08 nd nd nd
640571 nd nd nd nd nd nd nd bdl nd nd nd
640572 nd nd nd nd nd nd nd nd nd nd nd
640573 0.07 0.04 nd nd nd nd nd 0.06 0.09 nd bdl
640574 nd nd nd nd nd nd nd nd nd nd nd
640575 nd bdl nd nd nd nd nd 0.26 nd nd nd
640576 nd bdl nd nd nd nd nd 0.05 nd nd nd
640577 0.05 0.09 nd nd nd nd nd nd nd nd nd
640578 nd nd nd nd nd nd nd 0.05 nd nd nd
640579 0.03 nd nd nd nd nd nd 8.58 7.92 0.13 nd
640580 nd nd nd nd nd nd nd nd 0.02 nd nd
640581 nd nd nd nd nd nd nd nd nd nd nd
640582 nd nd nd nd nd nd nd nd nd nd nd
640584 nd nd nd nd nd nd nd 0.76 nd nd nd
640585 nd nd nd nd nd nd nd nd nd nd nd
640586 nd nd nd nd nd nd nd nd nd nd nd
640587 0.03 0.02 nd nd nd nd nd 0.21 2.93 0.03 nd
640588 1.85 0.55 nd nd nd nd nd 1.53 0.29 bdl nd
640589 0.04 bdl nd nd nd nd nd 9.91 8.95 nd nd
640590 0.07 0.02 nd nd nd nd nd 0.53 nd nd nd
640591 0.45 0.42 nd nd nd nd nd 1.00 nd nd nd
640592 bdl bdl nd nd nd nd bdl 0.12 2.45 nd nd
640593 nd bdl nd nd nd nd nd 0.82 0.10 nd nd

No mdl is available for summed combinations of analytes. In summed
9/24/2010 columns (eg., BTEX), the reported values should be considered
Page: 9 of 16 ESTIMATED if any of the individual compounds were reported as bdl. FOBcust.xls
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GORE(TM) SURVEYS ANALYTICAL RESULTS
TETRA TECH NUS, GERMANTOWN, MD
GORE STANDARD TARGET VOCs/SVOCs (A1)
MARTIN STATE AIRPORT, SOIL GAS SITE
SITE FOB - PRODUCTION ORDER #20657596

SAMPLE

NAME NAPH, ug| 2MeNAPH, ug| MTBE, ug|11DCE, ug | 11DCA, ug|111TCA, ug| 12DCA, ug| TCE, ug| OCT, ug| PCE, ug| 14DCB, ug

MDL= 0.02 0.02 0.03 0.02 0.02 0.03 0.02 0.02 0.02 0.02 0.02
640594 0.07 0.06 nd nd nd nd nd 51.51 2.83 0.29 nd
640595 1.07 0.88 nd nd nd nd nd 0.03 5.82 nd nd
640596 0.25 0.07 nd nd nd nd nd 0.07 0.09 nd nd
640597 nd bdl nd nd nd nd nd bdl nd nd nd
640598 nd nd nd nd nd nd nd bdl 1.54 nd nd
640599 nd nd nd nd nd nd nd 0.04 0.06 nd nd
640600 0.15 0.22 nd nd nd nd nd 0.04 0.68 nd nd
640601 nd bdl nd nd nd nd nd 0.02 16.55 nd nd
640602 nd nd nd nd nd nd nd nd nd nd nd
640603 nd bdl nd nd nd nd nd nd nd nd nd
640604 0.05 0.03 nd nd nd nd nd nd nd nd nd
640605 nd nd nd nd nd nd nd 0.27 0.06 nd nd
640606 nd nd nd nd nd nd nd 1.47 nd nd nd
640607 0.04 0.04 nd nd nd nd nd 0.04 bdl nd nd
640608 nd nd nd nd nd nd nd bdl nd nd nd
640609 0.04 0.03 nd nd nd nd nd 0.05 nd nd nd
640610 nd nd nd nd nd nd nd 0.28 nd nd nd
640611 nd bdl nd nd nd nd nd nd nd nd nd
640612 nd nd nd nd nd nd nd 0.03 nd nd nd
640613 nd nd nd nd nd nd nd 0.03 nd nd nd
640614 nd nd nd nd nd nd nd nd nd nd nd
640615 nd nd nd nd nd nd nd bdl nd nd nd
640616 nd nd nd nd nd nd nd nd nd nd nd
640617 nd nd nd nd nd nd nd 0.03 nd nd nd
640618 nd nd nd nd nd nd nd nd nd nd nd
640620 nd nd nd nd nd nd nd 0.10 nd nd nd
640621 nd nd nd nd nd nd nd nd nd nd nd
640622 nd nd nd nd nd nd nd nd nd nd nd
640629 nd nd nd nd nd nd nd nd nd nd nd
640630 nd nd nd nd nd nd nd nd nd nd nd
640631 nd nd nd nd nd nd nd nd nd nd nd

No mdl is available for summed combinations of analytes. In summed
9/24/2010 columns (eg., BTEX), the reported values should be considered
Page: 10 of 16 ESTIMATED if any of the individual compounds were reported as bdl. FOBcust.xls
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GORE(TM) SURVEYS ANALYTICAL RESULTS
TETRA TECH NUS, GERMANTOWN, MD
GORE STANDARD TARGET VOCs/SVOCs (A1)
MARTIN STATE AIRPORT, SOIL GAS SITE
SITE FOB - PRODUCTION ORDER #20657596

SAMPLE

NAME NAPH, ug| 2MeNAPH, ug| MTBE, ug|11DCE, ug | 11DCA, ug|111TCA, ug| 12DCA, ug| TCE, ug| OCT, ug| PCE, ug| 14DCB, ug

MDL= 0.02 0.02 0.03 0.02 0.02 0.03 0.02 0.02 0.02 0.02 0.02
640632 nd nd nd nd nd nd nd nd nd nd nd
640633 nd nd nd nd nd nd nd nd nd nd nd
640634 0.42 0.39 nd nd nd nd nd nd nd 0.06 nd
640635 0.21 0.54 nd nd nd nd nd 0.10 nd 0.18 nd
640636 0.11 0.20 nd nd nd nd nd 0.04 nd 0.11 nd
640637 nd bdl nd nd nd nd nd nd nd nd nd
640638 nd nd nd nd nd nd nd nd nd nd nd
640639 nd nd nd nd nd nd nd nd nd nd nd
640640 nd nd nd nd nd nd nd nd nd nd nd
640641 nd bdl nd nd nd nd nd nd nd nd nd
640642 nd nd nd nd nd nd nd nd nd nd nd
640643 nd nd nd nd nd nd nd nd nd nd nd
640644 nd nd nd nd nd nd nd nd nd nd nd
640645 nd bdl nd nd nd nd nd 0.03 nd 0.03 nd
640646 nd nd nd nd nd nd nd bdl nd nd nd
640647 0.03 0.06 nd nd nd nd nd bdl 3.19 nd nd
640648 0.18 0.06 nd nd nd nd nd nd nd nd nd
640649 0.05 0.02 nd nd nd nd nd nd 0.03 nd nd
640650 0.09 0.04 nd nd nd nd nd nd nd nd nd
640651 nd nd nd nd nd nd nd nd nd nd nd
640652 nd nd nd nd nd nd nd nd nd nd nd
640653 nd nd nd nd nd nd nd nd nd nd nd
640654 nd nd nd nd nd nd nd 0.07 nd 0.07 nd
640655 0.15 0.02 nd nd nd nd nd nd nd nd nd
640656 nd nd nd nd nd nd nd nd nd nd nd
640657 nd nd nd nd nd nd nd nd nd nd nd
640658 nd nd nd nd nd nd nd nd nd nd nd
640659 nd nd nd nd nd nd nd nd nd nd nd
640660 nd nd nd nd nd nd nd nd nd nd nd
640661 nd nd nd nd nd nd nd nd nd nd nd
640662 nd nd nd nd nd nd nd nd bdl nd nd

No mdl is available for summed combinations of analytes. In summed
9/24/2010 columns (eg., BTEX), the reported values should be considered
Page: 11 of 16 ESTIMATED if any of the individual compounds were reported as bdl. FOBcust.xls
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GORE(TM) SURVEYS ANALYTICAL RESULTS
TETRA TECH NUS, GERMANTOWN, MD
GORE STANDARD TARGET VOCs/SVOCs (A1)
MARTIN STATE AIRPORT, SOIL GAS SITE
SITE FOB - PRODUCTION ORDER #20657596

SAMPLE
NAME NAPH, ug| 2MeNAPH, ug| MTBE, ug|11DCE, ug | 11DCA, ug|111TCA, ug| 12DCA, ug| TCE, ug| OCT, ug| PCE, ug| 14DCB, ug
MDL= 0.02 0.02 0.03 0.02 0.02 0.03 0.02 0.02 0.02 0.02 0.02
640663 nd nd nd nd nd nd nd nd bdl nd nd
640664 nd nd nd nd nd nd nd nd nd nd nd
640665 nd nd nd nd nd nd nd nd nd nd nd
640666 nd nd nd nd nd nd nd nd nd nd nd
640667 nd nd nd nd nd nd nd nd nd nd nd
640668 nd nd nd nd nd nd nd nd nd nd nd
640669 nd nd nd nd nd nd nd nd nd nd nd
640670 nd nd nd nd nd nd nd nd nd nd nd
640671 nd nd nd nd nd nd nd nd nd nd nd
640672 nd nd nd nd nd nd nd nd nd nd nd
640673 nd nd nd nd nd nd nd nd nd nd nd
method blank nd nd nd nd nd nd nd nd nd nd nd
method blank nd nd nd nd nd nd nd nd nd nd nd
method blank nd nd nd nd nd nd nd nd nd nd nd
method blank nd nd nd nd nd nd nd nd nd nd nd
Maximum 1.85 0.88 0.00 0.00 0.00 0.00 0.02 51.51 16.55 0.29 0.02
Standard Dev. 0.22 0.14 0.00 0.00 0.00 0.00 0.00 5.32 2.16 0.04 0.00
Mean 0.06 0.05 0.00 0.00 0.00 0.00 0.00 0.82 0.56 0.01 0.00
No mdl is available for summed combinations of analytes. In summed
9/24/2010 columns (eg., BTEX), the reported values should be considered
Page: 12 of 16 ESTIMATED if any of the individual compounds were reported as bdl. FOBcust.xls
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GORE(TM) SURVEYS ANALYTICAL RESULTS

TETRA TECH NUS, GERMANTOWN, MD

GORE STANDARD TARGET VOCs/SVOCs (A1)
MARTIN STATE AIRPORT, SOIL GAS SITE
SITE FOB - PRODUCTION ORDER #20657596

SAMPLE

NAME CHCI3, ug| CCl4, ug| 112TCA, ug| CIBENZ, ug| 1112TetCA, ug| 1122TetCA, ug| 13DCB, ug| 12DCB, ug

MDL= 0.02 0.03 0.02 0.02 0.03 0.02 0.02 0.02
640562 nd nd nd nd nd nd nd nd
640563 nd nd nd nd nd nd nd nd
640564 nd nd nd nd nd nd nd nd
640565 nd nd nd nd nd nd nd nd
640566 nd nd nd nd nd nd nd nd
640567 nd nd nd nd nd nd nd nd
640568 nd nd nd nd nd nd nd nd
640569 nd nd nd nd nd nd nd nd
640570 nd nd nd nd nd nd nd nd
640571 nd nd nd nd nd nd nd nd
640572 nd nd nd nd nd nd nd nd
640573 nd nd nd nd nd nd nd nd
640574 nd nd nd nd nd nd nd nd
640575 nd nd nd nd nd nd nd nd
640576 nd nd nd nd nd nd nd nd
640577 nd nd nd nd nd nd nd nd
640578 nd nd nd nd nd nd nd nd
640579 nd nd nd 0.15 nd nd nd nd
640580 nd nd nd nd nd nd nd nd
640581 nd nd nd nd nd nd nd nd
640582 nd nd nd nd nd nd nd nd
640584 nd nd nd nd nd nd nd nd
640585 nd nd nd nd nd nd nd nd
640586 nd nd nd nd nd nd nd nd
640587 nd nd nd nd nd nd nd nd
640588 nd nd nd nd nd nd nd nd
640589 nd nd nd nd nd nd nd nd
640590 nd nd nd nd nd nd nd nd
640591 nd nd nd nd nd nd nd nd
640592 nd nd nd nd nd nd nd nd
640593 nd nd nd nd nd nd nd nd

No mdl is available for summed combinations of analytes. In summed
9/24/2010 columns (eg., BTEX), the reported values should be considered
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ESTIMATED if any of the individual compounds were reported as bdl.
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GORE(TM) SURVEYS ANALYTICAL RESULTS

TETRA TECH NUS, GERMANTOWN, MD

GORE STANDARD TARGET VOCs/SVOCs (A1)
MARTIN STATE AIRPORT, SOIL GAS SITE
SITE FOB - PRODUCTION ORDER #20657596

SAMPLE

NAME CHCI3, ug| CCl4, ug| 112TCA, ug| CIBENZ, ug| 1112TetCA, ug| 1122TetCA, ug| 13DCB, ug| 12DCB, ug

MDL= 0.02 0.03 0.02 0.02 0.03 0.02 0.02 0.02
640594 nd nd nd nd nd nd nd nd
640595 nd nd nd nd nd nd nd nd
640596 nd nd nd nd nd nd nd nd
640597 nd nd nd nd nd nd nd nd
640598 nd nd nd nd nd nd nd nd
640599 nd nd nd nd nd nd nd nd
640600 nd nd nd nd nd nd nd nd
640601 nd nd nd nd nd nd nd nd
640602 nd nd nd nd nd nd nd nd
640603 nd nd nd nd nd nd nd nd
640604 nd nd nd nd nd nd nd nd
640605 nd nd nd nd nd nd nd nd
640606 nd nd bdl nd nd nd nd nd
640607 nd nd nd nd nd nd nd nd
640608 nd nd nd nd nd nd nd nd
640609 nd nd nd nd nd nd nd nd
640610 nd nd nd nd nd nd nd nd
640611 nd nd nd nd nd nd nd nd
640612 nd nd nd nd nd nd nd nd
640613 nd nd nd nd nd nd nd nd
640614 nd nd nd nd nd nd nd nd
640615 nd nd nd nd nd nd nd nd
640616 nd nd nd nd nd nd nd nd
640617 nd nd nd nd nd nd nd nd
640618 nd nd nd nd nd nd nd nd
640620 nd nd nd nd nd nd nd nd
640621 nd nd nd nd nd nd nd nd
640622 nd nd nd nd nd nd nd nd
640629 nd nd nd nd nd nd nd nd
640630 nd nd nd nd nd nd nd nd
640631 nd nd nd nd nd nd nd nd

No mdl is available for summed combinations of analytes. In summed
9/24/2010 columns (eg., BTEX), the reported values should be considered
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ESTIMATED if any of the individual compounds were reported as bdl.
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GORE(TM) SURVEYS ANALYTICAL RESULTS
TETRA TECH NUS, GERMANTOWN, MD
GORE STANDARD TARGET VOCs/SVOCs (A1)
MARTIN STATE AIRPORT, SOIL GAS SITE
SITE FOB - PRODUCTION ORDER #20657596

SAMPLE

NAME CHCI3, ug| CCl4, ug| 112TCA, ug| CIBENZ, ug| 1112TetCA, ug| 1122TetCA, ug| 13DCB, ug| 12DCB, ug

MDL= 0.02 0.03 0.02 0.02 0.03 0.02 0.02 0.02
640632 nd nd nd nd nd nd nd nd
640633 nd nd nd nd nd nd nd nd
640634 nd nd nd nd nd nd nd nd
640635 0.02 nd nd nd nd nd nd nd
640636 nd nd nd nd nd nd nd nd
640637 nd nd nd nd nd nd nd nd
640638 nd nd nd nd nd nd nd nd
640639 nd nd nd nd nd nd nd nd
640640 nd nd nd nd nd nd nd nd
640641 nd nd nd nd nd nd nd nd
640642 nd nd nd nd nd nd nd nd
640643 nd nd nd nd nd nd nd nd
640644 nd nd nd nd nd nd nd nd
640645 nd nd nd nd nd nd nd nd
640646 nd nd nd nd nd nd nd nd
640647 nd nd nd nd nd nd nd nd
640648 nd nd nd nd nd nd nd nd
640649 nd nd nd nd nd nd nd nd
640650 nd nd nd nd nd nd nd nd
640651 nd nd nd nd nd nd nd nd
640652 nd nd nd nd nd nd nd nd
640653 nd nd nd nd nd nd nd nd
640654 nd nd nd nd nd nd nd nd
640655 nd nd nd nd nd nd nd nd
640656 nd nd nd nd nd nd nd nd
640657 nd nd nd nd nd nd nd nd
640658 nd nd nd nd nd nd nd nd
640659 nd nd nd nd nd nd nd nd
640660 nd nd nd nd nd nd nd nd
640661 nd nd nd nd nd nd nd nd
640662 nd nd nd nd nd nd nd nd

No mdl is available for summed combinations of analytes. In summed
9/24/2010 columns (eg., BTEX), the reported values should be considered
Page: 15 of 16 ESTIMATED if any of the individual compounds were reported as bdl. FOBcust.xls
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GORE(TM) SURVEYS ANALYTICAL RESULTS
TETRA TECH NUS, GERMANTOWN, MD
GORE STANDARD TARGET VOCs/SVOCs (A1)
MARTIN STATE AIRPORT, SOIL GAS SITE
SITE FOB - PRODUCTION ORDER #20657596

SAMPLE
NAME CHCI3, ug| CCl4, ug| 112TCA, ug| CIBENZ, ug| 1112TetCA, ug| 1122TetCA, ug| 13DCB, ug| 12DCB, ug
MDL= 0.02 0.03 0.02 0.02 0.03 0.02 0.02 0.02
640663 nd nd nd nd nd nd nd nd
640664 nd nd nd nd nd nd nd nd
640665 nd nd nd nd nd nd nd nd
640666 nd nd nd nd nd nd nd nd
640667 nd nd nd nd nd nd nd nd
640668 nd nd nd nd nd nd nd nd
640669 nd nd nd nd nd nd nd nd
640670 nd nd nd nd nd nd nd nd
640671 nd nd nd nd nd nd nd nd
640672 nd nd nd nd nd nd nd nd
640673 nd nd nd nd nd nd nd nd
method blank nd nd nd nd nd nd nd nd
method blank nd nd nd nd nd nd nd nd
method blank nd nd nd nd nd nd nd nd
method blank nd nd nd nd nd nd nd nd
Maximum 0.02 0.00 0.01 0.15 0.00 0.00 0.00 0.00
Standard Dev. 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.00
Mean 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
No mdl is available for summed combinations of analytes. In summed
9/24/2010 columns (eg., BTEX), the reported values should be considered
Page: 16 of 16 ESTIMATED if any of the individual compounds were reported as bdl. FOBcust.xls
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TICS - TETRA TECH NUS - PO# 20659596
IN NUMERICAL ORDER
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TICS - TETRA TECH NUS - PO# 20659596
IN NUMERICAL ORDER
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TICS - TETRA TECH NUS - PO# 20659596
IN NUMERICAL ORDER
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TICS - TETRA TECH NUS - PO# 20659596
IN NUMERICAL ORDER
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TICS - TETRA TECH NUS - PO# 20659596
IN NUMERICAL ORDER
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TICS - TETRA TECH NUS - PO# 20659596
IN NUMERICAL ORDER
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TICS - TETRA TECH NUS - PO# 20659596
IN NUMERICAL ORDER
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TICS - TETRA TECH NUS - PO# 20659596
IN NUMERICAL ORDER
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TICS - TETRA TECH NUS - PO# 20659596
IN NUMERICAL ORDER
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TICS - TETRA TECH NUS - PO# 20659596
IN NUMERICAL ORDER

Abundance TIC: 0640608.D

800000
600000
400000

200000

\\\\‘\\\\‘\\\\‘\\\\‘\'\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\

Time--> 1.00 200 300 400 500 600 7.00 800 9.00 1000 11.00 12.00 13.00 14.00 15.00 16.00 17.00
Abundance TIC: 0640609.D

800000

600000

400000

200000

A

A WLy
L e L e L L L O O

Time--> 1.00 200 3.00 400 500 600 7.00 800 9.00 1000 11.00 12.00 13.00 14.00 15.00 16.00 17.00
Abundance TIC: 0640610.D

800000
600000
400000

200000

St ol e

‘ =
Time--> 1.00 200 300 400 500 600 7.00 800 9.00 1000 11.00 12.00 13.00 14.00 15.00 16.00 17.00
Abundance TIC: 0640611.D

800000
600000
400000

200000

My A LﬂL A

Time--> 1.00 200 300 400 500 600 7.00 800 9.00 1000 11.00 12.00 13.00 14.00 15.00 16.00 17.00
Abundance TIC: 0640612.D

800000

600000

400000

200000

Time--> 100 200 300 400 500 600 700 800 9.00 1000 11.00 12.00 13.00 14.00 15.00 16.00 17.00

20657596 September 24, 2010 Page 37 of 54



TICS - TETRA TECH NUS - PO# 20659596
IN NUMERICAL ORDER

Abundance TIC: 0640613.D
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TICS - TETRA TECH NUS - PO# 20659596
IN NUMERICAL ORDER
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TICS - TETRA TECH NUS - PO# 20659596
IN NUMERICAL ORDER
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TICS - TETRA TECH NUS - PO# 20659596
IN NUMERICAL ORDER

Abundance TIC: 0640635.D
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TICS - TETRA TECH NUS - PO# 20659596
IN NUMERICAL ORDER

Abundance TIC: 0640640.D
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TICS - TETRA TECH NUS - PO# 20659596
IN NUMERICAL ORDER

Abundance TIC: 0640645.D
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TICS - TETRA TECH NUS - PO# 20659596
IN NUMERICAL ORDER

Abundance TIC: 0640650.D
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TICS - TETRA TECH NUS - PO# 20659596
IN NUMERICAL ORDER

Abundance TIC: 0640655.D
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TICS - TETRA TECH NUS - PO# 20659596
IN NUMERICAL ORDER

Abundance TIC: 0640660.D
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TICS - TETRA TECH NUS - PO# 20659596
IN NUMERICAL ORDER

Abundance TIC: 0640665.D
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TICS - TETRA TECH NUS - PO# 20659596
IN NUMERICAL ORDER

Abundance TIC: 0640670.D
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APPENDIX D—SLUG TEST INFORMATION FORMS AND
SLUG TEST ANALYSES

7712 TETRA TECH e LOCKHEED MARTIN, MARTIN STATE AIRPORT e DUMP ROAD SUPPLEMENTAL DESIGN CHARACTERIZATION REPORT
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LOCKHEED MARTIN MARTIN STATE AIRPORT, MIDDLE RIVER, MARYLAND

Data Set: \..\DMW?7I|_SlugTest1.aqgt
Date: 09/10/10 Time: 13:23:07

PROJECT INFORMATION

Company: Tetra Tech

Client: Lockheed Martin

Project: 1121C02902

Location: Martin State Airport-Dump Road
Test Well: DMW?7I - Test 1

Test Date: 8/5/2010

AQUIFER DATA

Saturated Thickness: 26.5 ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (DMW71)
Initial Displacement: 3.701 ft Static Water Column Height: 35.8 ft
Total Well Penetration Depth: 16. ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft
SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice

K =27.2 ft/day y0 = 1.05 ft
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LOCKHEED MARTIN MARTIN STATE AIRPORT, MIDDLE RIVER, MARYLAND

Data Set: \..\DMW?7I_SlugTest2.aqt
Date: 09/10/10 Time: 13:20:01

PROJECT INFORMATION

Company: Tetra Tech

Client: Lockheed Martin

Project: 1121C02902

Location: Martin State Airport-Dump Road
Test Well: DMW71 - Test 2

Test Date: 8/5/2010

AQUIFER DATA

Saturated Thickness: 26.5 ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (DMWT71)
Initial Displacement: 3.11 ft Static Water Column Height: 35.8 ft
Total Well Penetration Depth: 16. ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft
SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice

K =27.13 ft/day y0 = 1.042 ft
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LOCKHEED MARTIN MARTIN STATE AIRPORT, MIDDLE RIVER, MARYLAND

Data Set: \..\DMW7I| SlugTest3.aqt
Date: 09/10/10 Time: 13:22:05

PROJECT INFORMATION

Company: Tetra Tech

Client: Lockheed Martin

Project: 1121C02902

Location: Martin State Airport-Dump Road
Test Well: DMW7I - Test 1

Test Date: 8/5/2010

AQUIFER DATA

Saturated Thickness: 26.5 ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (DMWT7I - Test 3)
Initial Displacement: 3.329 ft Static Water Column Height: 35.8 ft
Total Well Penetration Depth: 16. ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft
SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice

K =27.01 ft/day y0 =1.199 ft
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LOCKHEED MARTIN MARTIN STATE AIRPORT, MIDDLE RIVER, MARYLAND

Data Set: \..\DMW8D_SlugTest1 A.aqt
Date: 09/10/10 Time: 10:40:49

PROJECT INFORMATION

Company: Tetra Tech

Client: Lockheed Martin

Project: 1121C02902

Location: Martin State Airport-Dump Road
Test Well: DMW8D - Test 1

Test Date: 8/4/2010

AQUIFER DATA

Saturated Thickness: 12. ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (DMW8D - Test 1)
Initial Displacement: 3.67 ft Static Water Column Height: 69.7 ft
Total Well Penetration Depth: 10. ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft
SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice

K =9.36 ft/day y0 = 0.9572 ft
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LOCKHEED MARTIN MARTIN STATE AIRPORT, MIDDLE RIVER, MARYLAND

Data Set: \..\DMW8D_SlugTest2.aqt
Date: 09/10/10 Time: 10:41:06

PROJECT INFORMATION

Company: Tetra Tech

Client: Lockheed Martin

Project: 1121C02902

Location: Martin State Airport-Dump Road
Test Well: DMW8D - Test 1

Test Date: 8/4/2010

AQUIFER DATA

Saturated Thickness: 12. ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (DMW8D - Test 2)
Initial Displacement: 3.259 ft Static Water Column Height: 69.7 ft
Total Well Penetration Depth: 10.7 ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft
SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice

K =9.67 ft/day y0 =0.9618 ft




~303 000 -0 0 -T

N g o o~

0-0141ff5|:»i*=z5!1‘1111 !
0. 120. 240. 360. 480. 600.

Time (sec)

LOCKHEED MARTIN MARTIN STATE AIRPORT, MIDDLE RIVER, MARYLAND

Data Set: \..\DMW14D SlugTest1.aqt
Date: 09/10/10 Time: 11:04:26

PROJECT INFORMATION

Company: Tetra Tech

Client: Lockheed Martin

Project: 1121C02902

Location: Martin State Airport-Dump Road
Test Well: DMW14D - Test 1

Test Date: 8/4/2010

AQUIFER DATA

Saturated Thickness: 84. ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (DMW14D - Test 1)
Initial Displacement: 2.53 ft Static Water Column Height: 109.7 ft
Total Well Penetration Depth: 62. ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft
SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice

K =0.5761 ft/day y0 = 0.8654 ft
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LOCKHEED MARTIN MARTIN STATE AIRPORT, MIDDLE RIVER, MARYLAND

Data Set: \..\DMW14D_SlugTest2.aqt
Date: 09/10/10 Time: 11:59:37

PROJECT INFORMATION

Company: Tetra Tech

Client: Lockheed Martin

Project: 1121C02902

Location: Martin State Airport-Dump Road
Test Well: DMW14D - Test 2

Test Date: 8/4/2010

AQUIFER DATA
Saturated Thickness: 84. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (DMW14D - Test 2)

Initial Displacement: 2.808 ft Static Water Column Height: 109.7 ft
Total Well Penetration Depth: 62. ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft
SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice

K =0.6026 ft/day y0 = 0.8302 ft
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LOCKHEED MARTIN MARTIN STATE AIRPORT, MIDDLE RIVER, MARYLAND

Data Set: \..\DMW15D_SlugTest1.aqt
Date: 09/10/10 Time: 10:41:54

PROJECT INFORMATION

Company: Tetra Tech

Client: Lockheed Martin

Project: 1121C02902

Location: Martin State Airport-Dump Road
Test Well: DMW15D - Test 1

Test Date: 8/4/2010

AQUIFER DATA

Saturated Thickness: 17.5 ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (DMW15D - Test 1)
Initial Displacement: 1.678 ft Static Water Column Height: 57.37 ft
Total Well Penetration Depth: 17.5 ft Screen Length: 5. ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft
SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice

K = 25.36 ft/day y0 = 0.9698 ft
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LOCKHEED MARTIN MARTIN STATE AIRPORT, MIDDLE RIVER, MARYLAND

Data Set: \..\DMW15D _ SlugTest2.aqt
Date: 09/10/10 Time: 10:42:08

PROJECT INFORMATION

Company: Tetra Tech

Client: Lockheed Martin

Project: 1121C02902

Location: Martin State Airport-Dump Road
Test Well: DMW15D - Test 2

Test Date: 8/4/2010

AQUIFER DATA
Saturated Thickness: 17.5 ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (DMW15D - Test 2)

Initial Displacement: 2.962 ft Static Water Column Height: 57.37 ft
Total Well Penetration Depth: 17.5 ft Screen Length: 5. ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft
SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice

K = 25.48 ft/day y0 = 0.9641 ft
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LOCKHEED MARTIN MARTIN STATE AIRPORT, MIDDLE RIVER, MARYLAND

Data Set: \..\DMW16D_SlugTest1.aqt
Date: 09/10/10 Time: 10:42:27

PROJECT INFORMATION

Company: Tetra Tech

Client: Lockheed Martin

Project: 1121C02902

Location: Martin State Airport-Dump Road
Test Well: DMW16D - Test 1

Test Date: 8/4/2010

AQUIFER DATA
Saturated Thickness: 6. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (DMW16D - Test 1)

Initial Displacement: 1.991 ft Static Water Column Height: 59.77 ft
Total Well Penetration Depth: 10. ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft
SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice

K =4.31 ft/day y0 = 0.8496 ft
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LOCKHEED MARTIN MARTIN STATE AIRPORT, MIDDLE RIVER, MARYLAND

Data Set: \..\DMW16D_SlugTest2.aqt
Date: 09/10/10 Time: 10:42:42

PROJECT INFORMATION

Company: Tetra Tech

Client: Lockheed Martin

Project: 1121C02902

Location: Martin State Airport-Dump Road
Test Well: DMW16D - Test 2

Test Date: 8/4/2010

AQUIFER DATA
Saturated Thickness: 6. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (DMW16D - Test 2)

Initial Displacement: 2.099 ft Static Water Column Height: 59.77 ft
Total Well Penetration Depth: 10. ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft
SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice

K = 4.287 ft/day y0 = 0.8927 ft
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LOCKHEED MARTIN MARTIN STATE AIRPORT, MIDDLE RIVER, MARYLAND

Data Set: \..\DMW17D_SlugTest1.aqt
Date: 09/10/10 Time: 13:01:33

PROJECT INFORMATION

Company: Tetra Tech

Client: Lockheed Martin

Project: 1121C02902

Location: Martin State Airport-Dump Road
Test Well: DMWA17D - Test 1

Test Date: 8/3/2010

AQUIFER DATA

Saturated Thickness: 10. ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (DMW17D - Test 1)
Initial Displacement: 3.44 ft Static Water Column Height: 63.14 ft
Total Well Penetration Depth: 10. ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft
SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice

K =6.678E-5 ft/day y0 = 0.9966 ft
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LOCKHEED MARTIN MARTIN STATE AIRPORT, MIDDLE RIVER, MARYLAND

Data Set: \..\DMW18D_SlugTest1.aqt
Date: 09/10/10 Time: 10:43:18

PROJECT INFORMATION

Company: Tetra Tech

Client: Lockheed Martin

Project: 1121C02902

Location: Martin State Airport-Dump Road
Test Well: DMW18D - Test 1

Test Date: 8/3/2010

AQUIFER DATA

Saturated Thickness: 5. ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (DMW18D - Test 1)
Initial Displacement: 3.079 ft Static Water Column Height: 75.65 ft
Total Well Penetration Depth: 10. ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft
SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice

K =2.743 ft/day y0 = 0.9607 ft
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LOCKHEED MARTIN MARTIN STATE AIRPORT, MIDDLE RIVER, MARYLAND

Data Set: \..\DMW18D SlugTest2.aqt
Date: 09/10/10 Time: 10:43:34

PROJECT INFORMATION

Company: Tetra Tech

Client: Lockheed Martin

Project: 1121C02902

Location: Martin State Airport-Dump Road
Test Well: DMW18D - Test 2

Test Date: 8/3/2010

AQUIFER DATA
Saturated Thickness: 5. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (DMW18D - Test 2)

Initial Displacement: 2.626 ft Static Water Column Height: 75.65 ft
Total Well Penetration Depth: 10. ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft
SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice

K =2.75 ft/day y0 = 0.9356 ft
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LOCKHEED MARTIN MARTIN STATE AIRPORT, MIDDLE RIVER, MARYLAND

Data Set: \..\DMW19D SlugTest1.aqt
Date: 09/10/10 Time: 10:43:52

PROJECT INFORMATION

Company: Tetra Tech

Client: Lockheed Martin

Project: 1121C02902

Location: Martin State Airport-Dump Road
Test Well: DMW19D - Test 1

Test Date: 8/4/2010

AQUIFER DATA

Saturated Thickness: 38. ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (DMW19D - Test 1)
Initial Displacement: 3.51 ft Static Water Column Height: 72.74 ft
Total Well Penetration Depth: 18. ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft
SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice

K =19.17 ft/day y0 = 0.9987 ft
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LOCKHEED MARTIN MARTIN STATE AIRPORT, MIDDLE RIVER, MARYLAND

Data Set: \..\DMW19D_SlugTest2.aqt
Date: 09/10/10 Time: 10:44.07

PROJECT INFORMATION

Company: Tetra Tech

Client: Lockheed Martin

Project: 1121C02902

Location: Martin State Airport-Dump Road
Test Well: DMW19D - Test 2

Test Date: 8/4/2010

AQUIFER DATA
Saturated Thickness: 38. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (DMW19D - Test 2)

Initial Displacement: 3.22 ft Static Water Column Height: 72.74 ft
Total Well Penetration Depth: 18. ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft
SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice

K =19.34 f/day y0 = 1.031 ft




1 BT T T T [ -

T, |

- D\
D Ty
i \\
s - %\
ﬁ’ .
a <

~o
C \\D
e \< ]
m 0.1 — \\ ) ]
e - . -
n .
t B \\ B}
( \\
f .
t i NG
)
0.01"’ill‘l‘1}11(1i|;»1
0 4. 8 12. 16 20
Time (sec)

LOCKHEED MARTIN MARTIN STATE AIRPORT, MIDDLE RIVER, MARYLAND

Data Set: \..\DMW19D_SlugTest3.aqt
Date: 09/10/10 Time: 10:44:21

PROJECT INFORMATION

Company: Tetra Tech

Client: Lockheed Martin

Project: 1121C02902

Location: Martin State Airport-Dump Road
Test Well: DMW19D - Test 3

Test Date: 8/4/2010

AQUIFER DATA

Saturated Thickness: 38. ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (DMW19D - Test 3)
Initial Displacement: 3.12 ft Static Water Column Height: 72.74 ft
Total Well Penetration Depth: 18. ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft
SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice

K =19.34 ft/day y0 =1.031 ft
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LOCKHEED MARTIN MARTIN STATE AIRPORT, MIDDLE RIVER, MARYLAND

Data Set: \..\DMW20D_SlugTest1.aqt
Date: 09/10/10 Time: 10:44:35

PROJECT INFORMATION

Company: Tetra Tech

Client: Lockheed Martin

Project: 1121C02902

Location: Martin State Airport-Dump Road
Test Well: DMW20D - Test 1

Test Date: 8/4/2010

AQUIFER DATA

Saturated Thickness: 17. ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (DMW20D - Test 1)
“Initial Displacement: 3.942 ft Static Water Column Height: 61.6 ft
Total Well Penetration Depth: 12. ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft
SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice

K =18.23 ft/day y0 = 0.9838 ft
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LOCKHEED MARTIN MARTIN STATE AIRPORT, MIDDLE RIVER, MARYLAND

Data Set: \..\DMW20D_SlugTest2.aqt
Date: 09/10/10 Time: 10:44:48

PROJECT INFORMATION

Company: Tetra Tech

Client: Lockheed Martin

Project: 1121C02902

Location: Martin State Airport-Dump Road
Test Well: DMW20D - Test 2

Test Date: 8/4/2010

AQUIFER DATA

Saturated Thickness: 17. ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (DMW20D - Test 2)
Initial Displacement: 2.995 ft Static Water Column Height: 61.6 ft
Total Well Penetration Depth: 12. ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft
SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice

K =18.43 ft/day y0 =1.043 ft
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LOCKHEED MARTIN MARTIN STATE AIRPORT, MIDDLE RIVER, MARYLAND

Data Set: \..\DMW20D SlugTest3.aqt
Date: 09/10/10 Time: 10:45:05

PROJECT INFORMATION

Company: Tetra Tech

Client: Lockheed Martin

Project: 1121C02902

Location: Martin State Airport-Dump Road
Test Well: DMW20D - Test 3

Test Date: 8/4/2010

AQUIFER DATA

Saturated Thickness: 17. ft Anisotropy Ratio (Kz/Kr): 1.
'WELL DATA (DMW20D - Test 3)
Initial Displacement: 3.8 ft Static Water Column Height: 61.6 ft
Total Well Penetration Depth: 12. ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft
SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice

K =18.69 ft/day y0 = 0.9882 ft
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LOCKHEED MARTIN MARTIN STATE AIRPORT, MIDDLE RIVER, MARYLAND

Data Set: \..\DMW21D SlugTest1.aqt
Date: 09/10/10 Time: 10:45:35

PROJECT INFORMATION

Company: Tetra Tech

Client: Lockheed Martin

Project: 1121C02902

Location: Martin State Airport-Dump Road
Test Well: DMW21D - Test 1

Test Date: 8/4/2010

AQUIFER DATA
Saturated Thickness: 25. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (DMW21D - Test 1)

Initial Displacement: 2.442 ft Static Water Column Height: 70.21 ft
Total Well Penetration Depth: 10. ft Screen Length: 10. ft
Casing Radius: 0.083 ft - Well Radius: 0.083 ft
SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice

K =3.211 ft/day y0 = 0.9528 ft
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LOCKHEED MARTIN MARTIN STATE AIRPORT, MIDDLE RIVER, MARYLAND

Data Set: \..\DMW21D_SlugTest2.aqt
Date: 09/10/10 Time: 10:45:51

PROJECT INFORMATION

Company: Tetra Tech

Client: Lockheed Martin

Project: 1121C02902

Location: Martin State Airport-Dump Road
Test Well: DMW21D - Test 2

Test Date: 8/4/2010

AQUIFER DATA

Saturated Thickness: 25. ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (DMW21D - Test 2)
Initial Displacement: 2.635 ft Static Water Column Height: 70.21 ft
Total Well Penetration Depth: 10. ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft
SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice

K =3.235 ft/day y0 = 0.9581 ft
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LOCKHEED MARTIN MARTIN STATE AIRPORT, MIDDLE RIVER, MARYLAND

Data Set: \..\DMW21D_SlugTest3.aqt
Date: 09/10/10 Time: 10:46:09

PROJECT INFORMATION

Company: Tetra Tech

Client: Lockheed Martin

Project: 1121C02902

Location: Martin State Airport-Dump Road
Test Well: DMW21D - Test 3

Test Date: 8/4/2010

AQUIFER DATA

Saturated Thickness: 25. ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (DMW21D - Test 3)
Initial Displacement: 2.351 ft Static Water Column Height: 70.21 ft
Total Well Penetration Depth: 10. ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft
SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice

K =3.314 ft/day y0 = 0.9653 ft
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LOCKHEED MARTIN MARTIN STATE AIRPORT, MIDDLE RIVER, MARYLAND

Data Set: \..\DMW22D SlugTest1.aqt
Date: 09/10/10 Time: 10:46:24

PROJECT INFORMATION

Company: Tetra Tech

Client: Lockheed Martin

Project: 1121C02902

Location: Martin State Airport-Dump Road
Test Well: DMW22D - Test 1

Test Date: 8/2/2010

AQUIFER DATA

Saturated Thickness: 29. ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (DMW22D - Test 1)
Initial Displacement: 2.071 ft Static Water Column Height: 70. ft
Total Well Penetration Depth: 13. ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft
SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice

K =4.366 ft/day y0 = 0.9517 ft
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LOCKHEED MARTIN MARTIN STATE AIRPORT, MIDDLE RIVER, MARYLAND

Data Set: \..\DMW22D SlugTest2.aqt
Date: 09/10/10 Time: 10:46:42

PROJECT INFORMATION

Company: Tetra Tech

Client: Lockheed Martin

Project: 1121C02902

Location: Martin State Airport-Dump Road
Test Well: DMW22D - Test 2

Test Date: 8/2/2010

AQUIFER DATA

Saturated Thickness: 29. ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (DMW22D - Test 2)
Initial Displacement: 2.518 ft Static Water Column Height: 70. ft
Total Well Penetration Depth: 13. ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft
SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice

K =4.738 ft/day y0 = 0.9642 ft
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LOCKHEED MARTIN MARTIN STATE AIRPORT, MIDDLE RIVER, MARYLAND

Data Set: \..\DMW23D_SlugTest1.aqt
Date: 09/10/10 Time: 10:46:59

PROJECT INFORMATION

Company: Tetra Tech

Client: Lockheed Martin

Project: 1121C02902

Location: Martin State Airport-Dump Road
Test Well: DMW23D - Test 1

Test Date: 8/2/2010

AQUIFER DATA

Saturated Thickness: 35. ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (DMW23D - Test 1)
Initial Displacement: 1.821 ft Static Water Column Height: 76.85 ft
Total Well Penetration Depth: 26. ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft
SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice

K =14.3 ft/iday y0 = 0.9747 ft
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LOCKHEED MARTIN MARTIN STATE AIRPORT, MIDDLE RIVER, MARYLAND

Data Set: \...\DMW23D_SlugTest2.aqt
Date: 09/10/10 Time: 10:47:15

PROJECT INFORMATION

Company: Tetra Tech

Client: Lockheed Martin

Project: 1121C02902

Location: Martin State Airport-Dump Road
Test Well: DMW23D - Test 2

Test Date: 8/2/2010

AQUIFER DATA

Saturated Thickness: 35. ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (DMW?23D - Test 2)
Initial Displacement: 2.534 ft Static Water Column Height: 76.85 ft
Total Well Penetration Depth: 26. ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft
SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice

K =14.48 ft/day y0 =1.025 ft
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LOCKHEED MARTIN MARTIN STATE AIRPORT, MIDDLE RIVER, MARYLAND

Data Set: \..\DMW24S SlugTest1.aqt
Date: 09/10/10 Time: 10:48:13

PROJECT INFORMATION

Company: Tetra Tech

Client: Lockheed Martin

Project: 1121C02902

Location: Martin State Airport-Dump Road
Test Well: DMW24S - Test 1

Test Date: 8/3/2010

AQUIFER DATA

Saturated Thickness: 7. ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (DMW24S - Test 1)
Initial Displacement: 1.836 ft Static Water Column Height: 19.5 ft
Total Well Penetration Depth: 10. ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft
SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice

K =1.1ft/day y0 = 0.7403 ft
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LOCKHEED MARTIN MARTIN STATE AIRPORT, MIDDLE RIVER, MARYLAND

Data Set: \..\DMW24S_ SlugTest2.aqt
Date: 09/10/10 Time: 10:48:28

PROJECT INFORMATION

Company: Tetra Tech

Client: Lockheed Martin

Project: 1121C02902

Location: Martin State Airport-Dump Road
Test Well: DMW24S - Test 2

Test Date: 8/3/2010

AQUIFER DATA

Saturated Thickness: 7. ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (DMW?24S - Test 2)
Initial Displacement: 2.053 ft Static Water Column Height: 19.5 ft
Total Well Penetration Depth: 10. ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft
SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice

K =1.167 ft/day y0 =0.82 ft
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LOCKHEED MARTIN MARTIN STATE AIRPORT, MIDDLE RIVER, MARYLAND

Data Set: \..\DMW24|_SlugTest1.aqt
Date: 09/10/10 Time: 10:47:30

PROJECT INFORMATION

Company: Tetra Tech

Client: Lockheed Martin

Project: 1121C02902

Location: Martin State Airport-Dump Road
Test Well: DMW24I - Test 1

Test Date: 8/3/2010

AQUIFER DATA
Saturated Thickness: 39. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (DMW24I - Test 1)

Initial Displacement: 2.429 ft Static Water Column Height: 38.54 ft
Total Well Penetration Depth: 15. ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft
SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice

K =64.3 ft/day y0 = 1.494 ft
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LOCKHEED MARTIN MARTIN STATE AIRPORT, MIDDLE RIVER, MARYLAND

Data Set: \..\DMW24|_SlugTest2.aqt
Date: 09/10/10 Time: 10:47:46

PROJECT INFORMATION

Company: Tetra Tech

Client: Lockheed Martin

Project: 1121C02902

Location: Martin State Airport-Dump Road
Test Well: DMW24l| - Test 2

Test Date: 8/3/2010

AQUIFER DATA

Saturated Thickness: 39. ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (DMW24l - Test 2)
Initial Displacement: 3.015 ft Static Water Column Height: 38.54 ft
Total Well Penetration Depth: 15. ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft
SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice

K =67.7 ft/day y0 =1.312 ft
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LOCKHEED MARTIN MARTIN STATE AIRPORT, MIDDLE RIVER, MARYLAND

Data Set: \..\DMW26D_SlugTest1.aqt
Date: 09/10/10 Time: 13:00:49

PROJECT INFORMATION

Company: Tetra Tech

Client: Lockheed Martin

Project: 1121C02902

Location: Martin State Airport-Dump Road
Test Well: DMW26D - Test 1

Test Date: 8/3/2010

AQUIFER DATA

Saturated Thickness: 2. ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (DMW26D - Test 1)
Initial Displacement: 0.723 ft Static Water Column Height: 57.45 ft
Total Well Penetration Depth: 2. ft Screen Length: 2. ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft
SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice

K =0.03288 ft/day y0 = 0.9313 ft
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LOCKHEED MARTIN MARTIN STATE AIRPORT, MIDDLE RIVER, MARYLAND

Data Set: \..\DMW32| SlugTest1.aqt
Date: 09/10/10 Time: 10:49:19

PROJECT INFORMATION

Company: Tetra Tech

Client: Lockheed Martin

Project: 1121C02902

Location: Martin State Airport-Dump Road
Test Well: DMW32I - Test 1

Test Date: 8/3/2010

AQUIFER DATA
Saturated Thickness: 53.5 ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (DMW32I - Test 1)

Initial Displacement: 2.489 ft Static Water Column Height: 53.5 ft
Total Well Penetration Depth: 49.5 ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft
SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice

K =134 ft/day y0 = 0.9968 ft
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LOCKHEED MARTIN MARTIN STATE AIRPORT, MIDDLE RIVER, MARYLAND

Data Set: \...\DMW32| SlugTest2.aqt
Date: 09/10/10 Time: 10:49:33

PROJECT INFORMATION

Company: Tetra Tech

Client: Lockheed Martin

Project: 1121C02902

Location: Martin State Airport-Dump Road
Test Well: DMW32I - Test 2

Test Date: 8/3/2010

AQUIFER DATA

Saturated Thickness: 53.5 ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (DMW32I - Test 2)
Initial Displacement: 4.434 ft Static Water Column Height: 53.5 ft
Total Well Penetration Depth: 49.5 ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft
SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice

K =13.04 ft/day y0 = 0.9582 ft
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LOCKHEED MARTIN MARTIN STATE AIRPORT, MIDDLE RIVER, MARYLAND

Data Set: \..\DMW34l SlugTest1.aqt
Date: 09/10/10 Time: 10:49:49

PROJECT INFORMATION

Company: Tetra Tech

Client: Lockheed Martin

Project: 1121C02902

Location: Martin State Airport-Dump Road
Test Well: DMW34I - Test 1

Test Date: 8/4/2010

AQUIFER DATA

Saturated Thickness: 29. ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (DMW34I - Test 1)
Initial Displacement: 2.489 ft Static Water Column Height: 48.89 ft
Total Well Penetration Depth: 27. ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft
SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice

K =1.957 f/day y0 = 0.9306 ft




e
P §

~303 000 —T -7

R s - Lann S

001 | | i | \ | | ! j i | | [ ! ] L ] l I | | 1
0. 40. 80. 120. 160. 200.

Time (sec)

LOCKHEED MARTIN MARTIN STATE AIRPORT, MIDDLE RIVER, MARYLAND

Data Set: \..\DMW34l| SlugTest2.aqt
Date: 09/10/10 Time: 10:50:01

PROJECT INFORMATION

Company: Tetra Tech

Client: Lockheed Martin

Project: 1121C02902

Location: Martin State Airport-Dump Road
Test Well: DMW34| - Test 2

Test Date: 8/4/2010

AQUIFER DATA
Saturated Thickness: 29. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (DMW34I - Test 2)

Initial Displacement: 2.668 ft Static Water Column Height: 48.89 ft
Total Well Penetration Depth: 27. ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft
SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice

K =1.931 fday y0 = 0.9772 ft
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i D7242-08 st dtyhr 10’
Stk = 2,207

Slug Test Field Information Form
for

Well Constructi n / Water Sampler Installation
) . vck, MARYLAND

= /0 {1
v v 4 v
Ru = 0.34 {t TN
Fuas \"“‘ Re= 0,083 1
I 14 '
Impermeable

change in head at instant the slug test is started. For pneumatic slug tests, this may be estimated from the stabilized pressure (or
sadout on the manifold just before the slug test is started.
ted thickness of aquifer.
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S?\Ckug &Lq b'
Slug Test Field Information Form
for
Well Constructign / Water Sampler Installation
r Rver, maRYLAND

Site Name:
Well No: Drivd - €D
Date: Time: [l §

Operator:
File Name:

Test Type: Rising  Falling

Lt IS: 7
v \ 4
Rlu =0, 34‘
s
Y
Impermeable

change in head at instant the slug test is started. For pneumatic slug tests, this may be estimated from the stabilized pressure (or
sadout on the manifold just before the slug test is started.
ted thickness of aquifer.



@y D7242-06  Test Mgl 10’
Stckdown - .60’

Slug Test Field Information Form
for

n I Water Sampler [nstallation
Rver MARYLAND

Wel Constructl

Re = 0.4

Re= 0,097

Impermeable

change in head at instant the slug test is started. For pneumatic slug tests, this may be estimated from the stabilized pressure {(or
»adout on the manifold just before the slug test is started.
ted thickness of aquifer.



(i p7202-08 ot dupterton’
f’*lékup J\3Q
Slug Test Field Information Form
for

Well Construction / Water Sampler Installation
M MARYLAND

Site Name;
Well No:

Ru= 0.%2 ——X._‘—\_____

Impermeable

R.=0.087

change in head at instant the slug test is started. For pneumatic slug tests, this may be estimated from the stabilized pressure (or -
»adout on the manifold just before the slug test is started.
ted thickness of aquifer.



{y D7242-06  rest Adapher L5
fiﬁ‘aku'o 3 3’@5
Slug Test Field Information Form
for

n I Water Sampler Installation
M MARYLAND

Well Constructi

Re=0 82 |— N

Impermeable

Re=0.0%5

change in head at instant the slug test is started. For pneumatic slug tests, this may be estimated from the stabilized pressure (or -
adout on the manifold just before the slug test is started.
ted thickness of aquifer.



i 07242-06 et paps 1080y G
f}ﬁﬁkéﬁwﬂ = 3. 50
Slug Test Field Information Form
for

[ Water Sampler Installation
Rvet, MARYLAND

: P NCVm, A‘H (5 'fc"'i

Well Construction

Site Name:
Well No: ol i 8

Re=0.%2 *“Ekﬁﬁ\\_“_

Impermeable

Re=0,0%3

change in head at instant the slug test is started. For pneumatic slug tests, this may be estimated from the stabilized pressure (or
sadout on the manifold just before the slug test is started.
ted thickness of aquifer.



0720206 et papier 1og
Stk do Jﬂ”c o’

Slug Test Field Information Form
for

Well Construction I Water Sampler Installation
M MARYLAND

Site Name:

=10 £+

Re=0. 40 |— N

Impermeable

R, = C}ﬁég.;

change in head at instant the siug test is started. For pneumatic slug tests, this may be estimated from the stabilized pressure {(or
sadout on the manifold just before the slug test is started.
ted thickness of aquifer.



I D7242-08 7t epr Lot
S‘E& C‘CILJWA 0&5‘9

Slug Test Field Information Form
for

Well Construction / Water Sampler Installation
Rver, MARYLAND

Site Name:
Well No: M\w |FD

Date: Time: 544S

Re= 0,093

Impermeable

change in head at instant the slug test is started. For pneumatic slug tests, this may be estimated from the stabilized pressure (or
adout on the manifold just before the slug test is started.
ted thickness of aquifer.



ﬂﬂ}? D 7242 - 06 1251 MRPM {og'
Q‘Eaikaievm o. 50’
Slug Test Field Information Form
for

Well Constructign I Water Sampler Installation
ven} MARYLAND

Site Name:
Well No: s

Date: 0 Time: 040
Operator:
File Name:

Test Type: Rising  Falling

’A
Le= /3,
Le=/0 {+
v v v v
Ru =0, 4],
__X__\___ 7
4
Impermeable

change in head at instant the slug test is started. For pneumatic slug tests, this may be estimated from the stabilized pressure (or
adout on the manifold just before the slug test is started.
ted thickness of aquifer.



(i p7242-08 Tt Adphs Lot
A ckdown "0, 50’
Slug Test Field Information Form

for

n I Water Sampler Installation
M MARYLAND

Well Constructi

Ru =042

Re=0,083

Impermeable

change in head at instant the slug test is started. For pneumatic slug tests, this may be estimated from the stabilized pressure (or
adout on the manifold just before the slug test is started.
ted thickness of aquifer.



) D7242-08  Test Mophe lo8
g‘fee&&x@ﬁ .‘Gf}é 5’3
Slug Test Field Information Form
for

n / Water Sampler Installation
f vu; MARYLAND

Well Cnnstructi

Le="76.25

Le= 53 'g?f'

L= f@ {%’

Impermeable

change in head at instant the slug test is started. For pneumatic slug tests, this may be estimated from the stabilized pressure (or
:adout on the manifold just before the slug test is started.
ted thickness of aquifer.



ﬂﬂp D 7242 - 06 Test M"PJ'“ .o’
&:cjﬁé@%&% &ng"@;

Slug Test Field Information Form
for

Well Construction / Water Sampler Installation
r Rver maryLAnD

Site Name:

=09 | TN

Impermeable

Re= 0,083

change in head at instant the slug test is started. For pneumatic slug tests, this may be estimated from the stabilized pressure (or-
sadout on the manifold just before the slug test is started.
ted thickness of aquifer.



fy 072a2-08  Fest Maphes Lo
Shekdown ~0.507

Slug Test Field Information Form
for

Well Constructi n I Water Sampler Installation
) Rvet, MARYLAND

Ru=0.44d *'x___—\___

Impermeable

Re= ©.073

change in head at instant the slug test is started. For pneumatic slug tests, this may be estimated from the stabilized pressure (or-
»adout on the manifold just before the slug test is started.
ted thickness of aquifer.



ﬂﬂﬂy D 7242 - 06 Test A&ﬁ?{«r l.og’
5‘?2635&%@,4&"@& 30
Slug Test Field Information Form
for

/ Water Sampler [nstallation
leL ml\’LAMD

Well Construgti n

Site Name:

Re = 0.4 —X__..\____

Impermeable

R,= 0,082

change in head at instant the slug test is started. For pneumatic slug tests, this may be estimated from the stabilized pressure (or
sadout on the manifold just before the slug test is started.
ted thickness of aquifer.



fy 07242-08  Test Ataprrliog!
Stickido.sn=0.50

Slug Test Field Information Form
for

Well Construction / Water Sampler [nstallation
r . RiveR MARYLAND

DR N NG

Impermeable

Re= 0.0%3

s

change in head at instant the slug test is started. For pneumatic slug tests, this may be estimated from the stabilized pressure (or
sadout on the manifold just before the slug test is started.
ted thickness of aquifer.



0724208 Tt Mapes Lo®!
Stickedpy, "0.5®

Slug Test Field Information Form
for

Wel Constructi nIWater Sampler Installation
) : vu, MARYLAND

Ra =65 4

Re=o.072

Impermeable

change in head at instant the slug test is started. For pneumatic slug tests, this may be estimated from the stabilized pressure (or -
»adout on the manifold just before the slug test is started.
ted thickness of aquifer.



TETRA TECH BORING LOG
o~ BORING 1.D. No. DMW-7 Page 1 of 5

CLIENT Lockheed Martin T.C. 10825-10 LOCATION Martin State Aimport DATE 7/28/03
DRILL METHOD Sonic Rig AUGER DIAMETER 7 inches FIELD GEQLOGIST Charles C. Laney lll

3

-

HE

GEOLOGIC DESCRIPTION

WATER

SILTY SAND - Orange Brown, Sity Sand, trace Clay, small sized Gravel, iots of roots, dry.
GRAVEL WITH SAND - Gravel with Orange Brown fine grained Sand.

SANDY CLAY - Orange Brown, Sandy Clay, 5% gravel, hard dry.

- Gray, Silty Ciay, hard, dry.
%ﬁﬁm%mgmmm.qsﬁnﬂmwcwm.um
debris,

£58

No recovery from &' to 7' bgs.

SILTY CLAY - Dark Gray, Siity Clay, 5% concrete debris, moist.

& i Same as above, color changs to Dark Red, soft, moist.

NA Sama as above, color change to Dark Gray, wet, strong petroleum odor.

Same as above, firm, plastic, moist.

r 12 1 Same as above, soft, plastic.

- 15 1 NA T Same as above, Dark Gray, 5% metal fragments, plastic, soft, wat.

Same as above, color change to Dark Gray/Mottled Orange Brown, some Sandy Clay,
molst.

SANDY CLAY - Orange Brown, Sandy Clay, hard, firm, dry.

- 18 Same as above, color change to Orange Brown/Mottled Gray, some Silty Clay, < 5%
gravel.

Same as above, color change to Light Pink.

N

SILTY SAND - Dark Red/Mottied Light Gray, Siity Sand, Gray Clay lenses, moist.

——
Ritterer=ad
O
TLLnT

IO
Ty e

SILTY CLAY - Dark Red/Mottled Light Gray, Silty Clay, hard, stiff, dry. .

NA

eg 2 ¢

SAND - Light Purple to Orange Brown, medium grained Sand, wet.
SILTY CLAY - Light Gray/Mottied Red, Slity Clay, soma Silty Sand, hard, stfff, dry.

L 24 -

REVIEWING GEOLOGIST (WeL&l C. LAnWEYTD  SIGNATURE 4% C @ REG. NO.

AN
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TETRA TECH BORING LOG

BORING 1.D. No. DMW-7 Page 2ot §
CLIENT Lockhead Martin T.C. 10825-10 LOCATION ____Martin State Aiport___ DATE __ 7/28/03
DRILL METHOD Sonic Rig_ AUGER DIAMETER ___ 7inches _ FIELD GEOLOGIST ___ Charles C. Laney Iil
sz g §§ §§ g g GEOLOGIC DESCRIPTION
156 sP SAND - Very Light Brown, medium Sand, 5% dark Red to Purple Silty Clay lenses, moist.
Same as above, Light Gray, Siity Clay, dry.
| o7 .
r 30 1 135 Same as above, color change to Orange Brown/Mottied Light Brown, < 5% Siit, wet.
cL w-umawummmm,sxmmm
mm;um,mmmmom.m.m.m
33 1 sP SAND - Dark Purple, medium Sand, wet.
85 S | BTV SANG . Lt eyrbed e o S Gand, s, v Gy, ot
835 N No racovery from 35' to 37" bgs.
b 36 -
178 cL SILTY CLAY - Light Gray/Mottied Orange Brown, Sitty Clay, plastio, soft, dry.
SILTY SAND - Light Gray/Mottied Orange Brown, Siity Sand, wet.
39 - SAND - Orange Brown, madium Sand, < 5% light Gray Clay lenses, moist.
108
SAND - Very Light Brown, medium to coarse Sand, moist.
[ 42 1 Same as above, ooarse Sand, < 5% Light Gray Siity Clay lenses, wet.
45 1 Shelby tube collected from 45' 1o 47" bgs.
9.6 %—Vwm&m.mmm.ml.ws%memyckysmcm
48 1 Same as above, color change to Light Oranga Brown, some Dark Red stiff Sand lenses.

REVIEWING GEOLOGIST CHARLES C.LA%EY TIT  SIGNATURE ﬂ C. 4.7_.’_.1 REG. NO.




E TETRA TECH BORING LOG

CLIENT Lockhead Martin T.C. 10825-10 LOCATION Martin State Airport DATE 7/28/03
DRILL METHOD AUGER DIAMETER 7 inches FIELD GEOLOGIST Charlas C. Lanay I
= = «F
51 E 9 % BE § GEOLOGIC DESCRIPTION
~Ii= @a >
Same as above, some Purple Hues.
- 51 1 89 Same as above, color change to Very Light Orange Brown.
Same as above, color change fo Dark Orange Brown.
Same as above, some large sized quartz gravel.
L 54 4
125 SAND - Light Brown, coarse changing to very coarse grained Sand with depth, < 5% Sty
Clay lenses, wet.
Same as above, some Purple Hues.
F 57 1 Same as above, saturated.
SM SILTY SAND - Light Gray, Sty Sand, dry.
sw SAND - Light Gray, coarse changing 1o very coarse grained Sand with depth, 5% large
sized gravel, saturatad.
F 80 1 49 SAND - Light Orange Brown, medium to coarse Sand, moist.
SAND - Dark Orange Brown, coarse changing to very coarse Sand with depth, < 5%
gravel, Dark Red stiff Sand lenses, Gray Clay lenses, wet.
63 -
7777] CL |  SLIYCLAY- Light Gray, Sity Clay, plastc, stif, moist.
Shelby tube colleoted from 65' to 67° bgs.
L GB -
3.0 SAND - Very Light Brown, medium changing 10 coarse grained Sand with depth, < 5% Silt}
wet,
SILTY SAND - Very Light Brown, Sitty Sand, saturated.
- 69 -
4.1 SAND - Light Brown, medium changing to coarse Sand with depth, dark Red stift Sand
lensas, < 5% Siity Clay lenses, wet.
- 72 1 Same as above, saturated.
Same as above, moist.
————
REVIEWING GEOLOGIST ¢Haeuit C. LAnEr I sigNATURE ke (- ZAT REG. NO.
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E TETRA TECH BORING LOG

ORING 1.D. No. DMW-7 Paged of 5
CLIENT Lockheed Martin T.C. 10825-10 LOCATION Martin Stats Airport DATE 7/28/03
DRILL METHOD SonicAlg __ AUGER DIAMETER Zinches __ FIELD GEOLOGIST ___Charles C. Laney lll __
Q
53 g §§ %5 § = g GEOLOGIC DESCRIPTION
<I$ & g
- 75 1 28 Same as above, color change to Very Light Brown, 5% gravel, dry.
SILTY SAND - Very Light Brown, Silty Sand with 5% medium Sand, wet, < 5% dry stifl
Siity Sand lenses.
SAND - Very Light Brown, medium lo coarse Sand, < 5% Silt, wet.
F 78 - Same as above, maist, < 5% stiff dry Siity Sand lenses.
4.1 Same as above, color change to Light Brown,
- B1 1 Same as above, color change to Light Orange Brown.
- M -
1.7
- 87 1 Same as above, wet.
Same as above, 5% Sity Clay lensee.
SHTY CLAY - Light Gray/Mottied Brown, Siity Clay, firm, dry.
3 w -
15 SAND - Light Gray/Mottied Brown, medium changing to coarse Sand with depth, wet.
SAND - Light Orange Brown, medium Sand, < 5% Silt, moist,
93 1 SILTY CLAY - Light GrayMottled SBrown, Silty Clay, hard, dry.
Sama as above, color changs to Light Gray, molst.
96 - SILTY SAND - Light BrowrvMottied Light Gray, Silty Sand, < 5% Clay, stiff, dry.
REVIEWING GEOLOGIST C4@iée C LANEYTIL. SIGNATURE ﬂ %.E: REG. NO.




E TETRA TECH BORING LOG
BORING I.D. No. DMW-7 Page 5ol 5

CLIENT Lockheed Martin T.C. 10825-10 LOCATION Martin State Airport DATE 7/26/03
DRILL METHOD Sonic Rig AUGER DIAMETER 7 inches FIELD GEOLOGIST Charles C. Laney Il
. o2
=16l 22 | «F é It 8
Pl 5 2|8 § £3| 8 GEOLOGIC DESCRIPTION
99 1 B Total Depth = 88.0' bgs. Boring convertad to groundwater monitoring wells DMW-7D and
DMW-71, using 2" diameter PVC casing.
- 102 -
L 105
- 108 -
- 111
- 114 4
- 117
b 120 E
L 123 -

REVIEWING GEOLOGIST CiMeuEc C: LA~EyTH sioNATURE _ zZuke {2 T REG. NO.




E TETRA TECH BORING LOG

BORING 1.D. No. DMW-8 Pags 1 ot &
CLIENT Lockheed Martin 1C. 1082510 LOCATION ___ Martin State Akport __ DATE ____ 7/30003
DRILL METHOD Sonic R AUGER DIAMETER ____7Zinches _ FIELD GEOLOGIST __ Charles C. Laney I

HHERHE cenonc e
40 iy SP SANQ - Dark Brown, fine greined Sand. 5% gravel, roots, dry.
Samae as above, color change 10 Black, 5% concrete and matal debris.

LX)

cL SILTY CLAY - Orange BrowrvMottied Dark Brown, Silty Clay, concrete and metal debris, |

5% gravel, moist.
9 8.1 Same as above.
5.1 Same as above, color change to Gray/Mottied Orange Brown.
00 Same as above.
a9 Sama as above, Dark Gray, plastic, soft, moisi, petroleum odor.
0.0 M SILTY SAND - Orange Brown, Sity Sand, 5% Clay, wet.
: Sama as above, color change 10 Srown, saturated.
0.0 =z2% Wood, rools, organic odor.
- 9 1 0.0 cL SILTY CLAY - Dask Gray, Sity Clay, plastic, soft, moiet.
- 12 1 0.0 T ee SAND - Orenge Srown 10 Light Brown, very coarse Sand, saturatsd.
0.0 sM %m-mmwnw.mmwmummm
00 SATY CLAY - Light Orange Brown/Mottied Light Gray, Sty Clay, hard, stiff, dry.
P 3 0.0 SAND - Grange Brown to Light Gray, very coarse Sand, 5% large sized graves, saturied.
0.0 SOTY CLAY - Light Gray/Moaitied Light Brown, Silty Clay, havd, stiff, dry.
0.0 - Dark
+ 18 4 0.0 mmmmm interbeded with 1" thick Silty
MMMM-
0.0 SAND - Light Gray/Motled Purpls, fine grainad Sand, metal nodules, moist.
21 0.0 SAND - Light Gray/Mottied Orange Brown, fine to medium Sand, wet.
00 SILTY CLAY - Light Gray/Mottiod Orange Biown, Silty Clay, plastic, stiff, dry.
- 2‘ -
REVIEWING GEOLOGIST CHWRLES C- LANEY 7IT SIGNATURE ﬁ (. 4211 REG. NO.




TETRA TECH BORING LOG

BOR'NG l D NQ- DMW‘ Pag820f4
CLIENT Lockhead Martin T1.C. 10825-10 LOCATION Martin State Airport DATE 7/30/03
DRILL METHOD Sonic Rig AUGER DIAMETER 7 inches FIELD GEOCLOGIST Charles C. Laney lll
§ ] E S g 3 §,— 3 2 GEOLOGIC DESGRIPTION
g 2 3
T Same as above, wet, with interbeded layers of Siity Sand and Clay, dry.
L 27
0.0 Same as above, hard, dry,
a0 0.0 sP SAND - Orange BrowrvMottied Light Brown, medium Sand, 5% Siit, saturated.
0.0 ct SRTY GLAY - Light Gray/Mottied Orange Brown, Silly Clay, 5% interbeded wet Silty
Sand, dry, Purple Hue.
0.0 Sp SAND - Light Purple/Mottied Orange Brown, medium grained Sand, saturated.
ct SILTY CLAY - Light Gray/Mottled Crange Brown, Silty Clay, hard, dry, intetbeded wet Siity
+ 33 - Sand, Purple Hue.
ys Same as above, hard, dry.
Shelby tube from 35' to 37' bgs, no soil logging.
L 36 4
SAND - Brown, coarse Sand, wet.
SITY CLAY - Light Qray/Mottied QOrange Brown, Sity Clay, stiff, dry.
0.0 SAND - Light BrowrvMottied Light Orange Brown, coarse Sand, < §% Gray Clay lenses,
- 39 A quartz gravel.
0.0 SAND - Very Light Brown, coarse Sand, wet.
42 Same as above, 5% Dark Red stiff Sand, saturated.
SAND - Orange Brown/Mottied Light Brown, coarse Sand, saturated, 5% dry Gray Clay
larises.
r 45 - SAND - Very Light Brown, coarse changing to very coarse Sand with depth, 5% dry Gray
Clay tenses, quartz gravel.
P L 48 A
Same as abovs, color changs to Orange Brown/Mottled Light Brown.
5 : Same as above, color change to Light Brown/Mottiad Orange Brown,
AEVIEWING GEOLOGIST CMACLES C.LANEYZIT SIGNATURE 2otk C . 42'2? REG. NO.




i

TETRA TECH BORING LOG

ORING 1.D. No. DMW-8 Page 3of 4
CLIENT Lockheed Martin T.C. 10825-10 LOCATION Martin State Airport DATE 7/3003
DRILL METHOD Sonic Rig AUGER DIAMETER 7 inches FIELD GEOLOGIST Chartes C. Lanay Iil
0z
I i —
gl E %§ '3‘5 §§ % GEOLOGIC DESCRIPTION
(]
- 51
Same as above, color change to Dark Orange Brown.
Same as above, saturated.
54 1 % cL SILTY CLAY - Light Gray/Mottied Orange Brown, Silty Ciay, hard, stf, dry.
%
Shelby tube from 68" to 57" bgs, no soil logging.
r 57 1 0.0 SAND - Dark Orange Brown, medium 1o coarse grained Sand, 5% Sit, wet.
00 SILTY. SAND - Light Gray/Mottied Purple, Silty Sand, saturated.
o0 Same as above, Light Gray/Mottied Orange Brown, stiff, dry.
" - Or Brown, medium Sand, wet.
—— 0.0 m L% h Orange Brown, Silty Clay, n-ra.cw
50 0.0 SAND - Very Light Brown, medium Sand, some Light Gray dry Silty Clay lenses, molst.
Same as above, color change to very Light Brown/Mottled Light Gray.
Same as above, color changs to Light Gray, wet.
r 63 1
Same as above, coior change o Light Gray/Mottled Dark Orange Brown, saturated.
0.0 SILTY SAND - Light Gray, Silty Sand, wet,
. 86 -
r 69 1 Same as above, stiff, dry.
Samae as above, saturated.
0.0 SAND - Light Gray/ Mottied Light Brown, medium Sand, wat, Purpla hue.
Same as above, color change to Light Brown/ Mottled Light Gray.
<727 0.0 SILTY CLAY - Light Gray, Sikty Clay, hard, dry.
0.0 SILTY SAND - Light Gray, Sifty Sand, wet.

REVIEWING GEOLOGIST CHARLES C. LANEYI. SIGNATURE %ﬁf C. m REG. NO.




ey TETRA TECH BORING LOG

BORING 1.D. No. DMW-8 Page 4 of 4
CLIENT Lockhaed Martin T.C. 10825-10 LOCATION Martin State Airpont DATE 7/30/03
DRILL METHOD Sonic Aig AUGER DIAMETER 7 inches FIELD GEOLOGIST Charles C. Laney ll]
<
E E g 2 GEOLOGIC DESCRIPTION
W i g - % (6]
P73 Same as above, Light Gray/Mottled Crange Brown, stiff, moist.
SILTY.CLAY - Light Gray, Silty Clay, hard, dry.
SILTY SAND - Light Oranga/Mottled Oranga Brown, Silty Sand, stift, moist.
0.0 SAND - Light Gray/Mottied Brown, medium Sand, 5% Silt, saturated,
L 78 -
0.0 SILTY SAND - Light Gray/Brown, Siity Sand, large sized ironstone, stilf, moist.
0.0 SAND - Light Gray/Brown, medium Sand, 5% Sit, saturated.
0.0 SAND - Light Gray, fine %o medium Sand, < 5% SH, stiff, wet.
81 4 Same as above, saturated.
Same as above, wet.
Same as above, trace Light Gray dry Clay lenses, saturated.
84 - Same as above, loose, moist,
No recovery from 85' to 80’ bgs
L a? -
F 9% 1 Total Depth = 90.0' bga. Boring converted 10 groundwater monitoring wells DMW-8D and
DMW-8|, using 2* dlameter PVC casing.
b 93 -
9 96 -

REVIEWING GEOLOGIST ¢ HARLES €. LANEY TTT  §IGNATURE /%4 <. éﬂ REG. NO,




REMEDIAL INVESTIGATION JOB NO. WELL NUMBER CLIENT: LOCKHEED MARTIN

LOCKHEED MARTIN MARTIN STATE AIRPORT 112100444 MW14 and MW14D BETHESDA, MARYLAND
DRILLING METHOD:

COMPANY: _Prosonic

LOCATION: BALTIMORE COUNTY, MARYLAND OPERATOR: “Bear

SAMPLING METHOD: 3IN. BY 10 FT. CONTINUOUS CORE

PROJECT:

WELL SCREEN: 2-INCH DIA. SCH. 40 PVC CONTINUOUS 10 SLOT (0.01 INCH)
RISER: 2-INCH DIA. SCH. 40 PVC SOLID CASING LOGGED BY: Graeme Bowles DRILLING

FILTER PACK: # SAND WELL DEPTH: Refusal at 118 Feetbgs. START FINISH
SEAL: 3/8" DIA. BENTONITE PELLETS DATUM: MD STATE NAD 1983 N/L: 605128.8548 E/L: 1479550.682 DATE DATE
GROUT: PORTLAND TYPE )| CEMENT/BENTONITE (181 RATIO} PERMIT NO. - BA-951-693 2rh2007 202312007

SURFACE CONDITIONS:

WELL

uscs INSTALLATION

SAMPLE TYPE
DEPTH{®)
SAMPLE INTERVAL
PID READING
{ppm)

GRASS

RECOVERY (INCHES)
BLOW COUNT
N
MOISTURE CONTENT

Flush Mount

0.0 FINE MEDIUM HARD SAND WITH SILT AND CLAY, AND GRASS AND
0.0 ROOTS. 10YR 6/6 WITH 10YR &6 AND N2 MOTTLING SM
0.0 FINE MEDIUM HARD SAND WITH CLAY. SYR 2/1

2 DRY

FINE MEDIUM HARD SAND 10YR 6/6 WITH SILT AND A LITTLE CLAY

6.0 N8 LENSES MOTTLING. M

0-10
<
(=2

0.0 HARD SILT ML

FINE MEDIUM HARD SAND WITH SILT AND SILT LENSES N8. SM

10'- 20
(=3
-1

20

MOIST 0.0

0.0 FINE MEDIUM HARD SAND 5Y 8/ WITH LITTLE SILT 10YR 8/6

0.0 LAMINATIONS WILL LITTLE CLAY. M

24

2030
©
<

2%

CONTINUOUS 4 INCH DIAMETER CORES

28

32

0.0 FINE SOFT SAND 5Y 8/1 WITH LITTLE CLAY AND SILT 10YR 8/6

0.0 MOTTLING. M

30'- 40

WET

MEDIUM BECOMING HARD SILT WITH CLAY 5Y 8/1 WITH CLAY
NODULES 5R 3/4 AND OCCASIONAL FINE SAND LENSES 10Y 6/2.

ML/CL

20'-30
g

MOIST 0.0 HARD CLAY 5YR 3/2 WITH SILT MOTTLES 5Y 4/4AND FINE SAND
0.0 LENSES

CL

HARD SILT 5Y 8/1 WITH CLAY 10YR 8/6 AND N4 MOTTLING AND
OCCASIONAL FINE SAND LENSES

30 - 40

NA
o
o

60

2 0.0 FINE HARD TO MEDIUM SAND 10R 5/4 WITH 10YR 8/6 AND 8/2 5Y §/1 M
0.0 SAND WITH SILT S5Y 8/1 WITH SILT MOTTLING 10YR 8/6 AND 5R 4/6




JOB NO. WELL NUMBER CLIENT: LOCKHEED MARTIN
112100444 | MW14l and MW14D BETHESDA, MARYLAND

DRILLING METHOD:

COMPANY: Prosonic

LOCATION: BALTIMORE COUNTY, MARYLAND OPERATOR: “Bear”

SAMPLING METHOD: 3 IN. BY 10 FT. CONTINUOUS CORE

REMEDIAL INVESTIGATION

PROJECT: LOCKHEED MARTIN MARTIN STATE AIRPORT

WELL SCREEN: 24NCH DIA, SCH. 40 PVC CONTINUQUS 10 SLOT (0.01 INCH)
RISER: 2NCH DIA. SCH. 40 PVC SOLID CASING LOGGED BY: Grasme Bowles DRILLING

FILTER PACK: #1 SAND WELL DEPTH: Refusal at 118 Feet bgs. START FINISH
SEAL: 3/8" DIA. BENTONITE PELLETS DATUM: MD STATE NAD 1983 NA.: 605129.8548  E/L: 1479550.682 DATE DATE
(GROUT: PORTLAND TYPE I CEMENT/BENTONITE (18:1 RATIO) PERMIT NO. - BA-951-603 712007 202312007

SURFACE CONDITIONS:

WELL
INSTALLATION

uscs

DEPTH (R}
SAMPLE INTERVAL
PID READING
{ppar)

SAMPLE TYPE

GRASS

RECOVERY {INCHES)

BLOW COUNT
N
MOISTURE CONTENT

20- 30
fd
=~

88

70

72

4

7%

30 - 40'

7%

0.0 FINE HARD SAND 10YR 8/2 WITH LITTLE TO NO FINES, POORLY

0.0 SORTED se

82

2-30
g

CONTINUQUS 4 INCH DIAMETER CORES

0.0 HARD SILT WITH SAND LENSES 5Y 8/1 ML
00 FINE HARD SAND WITH SILT 10R 5/4 SM

82

0.0 HARD SILT 5Y 8/1 WITH FINE SAND 10R 5/4 ML

0.0 FINE HARD SAND 10YR 8/6 WITH SILT MITTLES AND LAMINATIONS
0.0 10R 5/4

30'- 40

96

FINE HARD SAND 10R 4/6 WITH LITTLE CLAY MOTTLES 5Y8/1 AND
0.0 10YR 8/6 M

100

102
MOIST

104 0.0 HARD SILT 5Y 8/1 WITH FINE SAND LENSES 10R 4/6

20'- 30"
<«
(=3

0.0 HARD STLT WITH WAND AND GRAVEL
0.0 HARD SILT

106

108

ML
10

HARD SILT WITH LITTLE FINE SAND N3 WITH FINE SAND LENSES
12 . AND POCKETS N7 WITH LIGNITE AND PARTIALLY FOSHLIZED WOOD.

114

30'- 40

116
WET 0.0 FINE HARD SAND 10YR 6/2 WITH SILT N3 WITH 10YR8/6 AND 10R4/6

118 0.0 MOTTLING
END OF BORING

SM




Tetra Tech NUS, Inc.

Li-

BORING LOG

Page _/ of 2

- PROJECT NAME: /%A/ Ik Mix.7  BORING No.: s
N PROJECT NUMBER: DATE: 7/~ 07 - O
DRILLING COMPANY?, GEOLOGIST: /Sy
DRILLING RIG: b . DRILLER: Aloclnse
————— —— ﬁ/
l J MATERIAL DESCRIPTION PIDIFID Reading (ppm)f
sampiel Depth | Blows/ | Sampie | Lithotogy u
wa | o | Ron |77 vepreres SallDerahyt g Nl i
T?JD" :‘: ™ ?.::‘::t: 8cf:md n:m Color| Material Classification -] Remarks ; 3 % g
Interval » 3
Hardness
)
o~ gjw_ %Yo
l ‘ 7% %/VO-U -
| 4 S Vo) o
’ R , 5 O?nf‘;.(. “’y\ 00
4 e 7 575 T; /ﬂg i&vcfd“ 0.9
77 | _a T _ss b L Oy po
A ,
{7 1/ ItrgE A4S Abac & Py .
‘;‘(') H-13 koot s ay A 2y 100
/7 15 /4._ S & Ay Afe. & 1T~ a,y o)
e 15177 , S«‘-’msﬁ . /Y FEVAN .
- 75 Vet i\ Clay. gaTelly,  le# 0T (G ’7,\«»
L NP %,’:/ C’,./ . «J/ﬁ% el ssg| 21 oo
\O VoY e HYE SN, o/ cloy Seres |3 | e &7’/ 57 “/_)-oo
L2235 | ) ’,'~ ) v c/;., AV e
s7 o5 -2\ e (P I 1, K z/Z x
/ v’?',lf : E Lk, D e ,,L;,://é’ : o
\ .
B 25-3) Vst 1o LD, 4 s [l 6;\/5— 3’&'««‘7 0
\ 3/*5: SAME Ay Ao S w& lod
37 75- 3% ;ﬁv S & Ay ablocs [ i/ do
R
o -
‘ 57 -38 sl la0 | SAND, «/()/ﬁ/ che Sl 5o P o
, ws i 4 ;
38 0 gy zy Ja). /s L el (52, (o) Lo
\8 -1 | it 49;1 (’/ALH Lo piogo by l6 | «M_ %/) :
9| o g SARI (O ity el fse[ e T s7 X lod
Wil o dl PA Oy - oo s oo g S 7o o
* When rock coring, enter rock brokenass, i "
** Include monitor reading in 6 foot intervais @ borehole, Increasa reading frequency if elevated reponse read. Drilling Area
Remarks: Background (ppm):[z2 |
Converted to Well: No Well 1.D. #:

Yes k: i

~
PRt ]

AL erlon



e

E Tetra Tech NUS, Inc. BORING LOG Page Z of _¢&

' Pl -
PROJECT NAME: ; 74 Thde v BORING No.: __#74- /<
PROJECT NUMBER: 4 DATE: 7-07 —OF
DRILLING COMPANY: 73047 v GEOLOGIST: _Zzews )
DRILLING RIG: > DRILLER: S oy
MATERIAL DESCRIPTION - PIOIID Raading (o

Lﬂlﬂlﬂqﬂl Blows /

Sample | Lithology u
Y ] = : als
ey B K m.::_:cwzmw i - Remarks lggg
m "NS-4%
|  kh-%
[ \O ko-s¢
= 5 -5 _
57 A& ‘

v-GBlforD WRICIAY. svorcuy o] 254 vy o

N}

I
}?
&

e

* When rock coring, enter rock brokeness.
** Include monitor reading in & foot intervals @ borehole. Increase reading fraquency if elevated raponss read. Drilling Area

Remarks: Background (ppm):[£-O ]

Converted to Well: Yes g - No Well I.D. #:




E Tetra Tech NUS, Inc. BORING LOG Page / _of 2
PROJECT NAME: //%%/ [ b £ Z/p{,f' BOF"NG No.: A/A/ L

PROJECT NUMBER: ATE: i = o P
DRILLING COMPANY: 57 Lorg yem GEOLOGIST ﬁz_m AL gns
DRILLING RIG: 59 DRILLER:  dociuc sie
| ”J MATERIAL DESCRIPTION PIDIFID Reading (pp ;l
Sa Dapth | Blows/ | Sampie | Lithology u
(F’t) 6" or |Rscovery] Changs s
i RaD | 1 | et Sof Dunsity c d &
iy 2‘,','.' O S | scroumed | or | Color Materiel Classification s Remarks 3 } %
Interval Rock . §
Hardness

o o- [l s B j/rﬁmw
I -y Ve P \olay: vop.cccpuic 38
gt olBy
-5 Lmet <(°(”§.an:)wln L+ gore Ol ¥ (75,7
¢ bt P CWHMQ‘ e
% ?gﬁ)}c‘“ﬂ »u/s‘tw Jasd OO

7 G.S.qsm:v;§f5#a\)g-,;)~,m s s & mw ‘7.%340
e SAT opeep .
f5-9 s By LMD ol <omce, Bl G54 P> N

2

Q——qs gnt m&ﬂ)—i L (’\M“ N's F/w opaf S
f#s-o %@M‘B 2] v Clelse & TS 7 9“"%"@‘%,,‘3
L‘oo’—ll - pﬁr‘fi C\m w/w a “’/ﬁgé‘d(’. 2 o,

4
; R{(‘kp@ ‘»w\\“uy.mﬂgg_gtgﬁ NG
13-1d msm@w 4 Do 2
‘ L <N G-IS“ n%
r - B Loose |G| SN Gty ATSE
( #eq [Lale [, SAND Ay '3’ Tl o Eor sl bo
C2e 1Y%k Ba 15anD" L“\Eﬁ&”rkﬁt_m sabucened
L des Dd o aee B QM\),‘»;‘;‘}&,JQ Cv‘ 3““”1& G54 ) 00
%w EE :,). . N bm&m .uw«ae 511,9)

2.2 kST £E ‘%ngx C\&»g‘,“/?s%é‘:\?f" B . g Lo

L
P [Herd b\ |Aye v g0
\_‘“ T
” - -
$7-215| 320§ (A o] sy Ene soiblao
) S PdSTEr |k : CUl <0 % e,
* When rock coring, enter rock brokeness. !
** Inciude monitor reading in 8 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drimng Area
Remarks: Background (ppm):

Converted to Well: Yes (f No Well I.D. #:




n Tetra Tech NUS, Inc. B RlNG LOG Page < Z of &
PROJECT NAME: £ / // Sk i BORING No.: _ 4v— /G

PROJECT NUMBER: DATE: e
DRILLING COMPANY: M/ [ g Yot GEOLOGIST: vy ALE Sy
DRILLING RIG: c /350 DRILLER: Lt ey Onr—
I MATERIAL DESCRIPTION * PIDIFID Reading (ppm)]
Depth | Biows/ | Sample | Lithology u
No. | (Ft) | & or |Recovery| Change -]
snd | or | RGD I |(DepthvFL) ::::-ﬂww ¢ Bl h
ey mm or ! (O storia $ Remarks }}i!
interval Rock .
Hardness
s S =
TS, T2
Ea] T‘ﬁ‘ ‘D”C : ""“»0’7 C-'ﬂg S€m~ DO
. -3 ISOCE -3y Szaj‘
o BY- 35| RS SAmmp by
YT
ZH 5§38 - & %,
B-%| tome G5, 7 i O
399 | ansedRon | U] & 2 i 0
-924 57 | B C cilgne: 3 Suvs) PO
10 2- 95 %r.'ﬁ.eh.b._ﬁ.u.“ s Slae, ooty Sus Va5 00
‘ “5% ( . o] £ : f 1] Q
) %'% € 1= ND. ML o ; :u pcal.o.'ﬂ‘ 7o)
& =2 AND : Eine it £xm ) D
S o A - T 0wl e 4 sl . {{'H}m" 2.4
5 - 2.5
KW Posid o o e 314 cy lont L. ?)‘9(—“%
i \ lﬁk—-stq = o wafix 2.5 nﬁ.)bef
i T= ¥ £
5z p5%-5riftacel laog 1CIAY * Hroce or (2.5 n5)P s,
\ 5758 | Lyt SAD . w/ct + x'l&):l\ﬁ‘im i‘é lo:
1 -5 edan s wa & F S
5%-@ | ST F/‘ ‘ )
ol = (3
(b/ﬁy/ (03'62? ; A
(-4 dCni o) il
/’.’ﬂ-—‘ g . Vil _,_  —
A ian Tt V] 1 (08
* When rock cering, enter rock brokeness.
** Include manitor reading in & foot intervals @ borehole. Increase reading frequency if elevated repanse read. Drilling Area
Remarks: Background (ppm):

Converted to Weill: Yes Mo No Well 1.D. #:
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-m Tetra Tech NUS, Inc. BOR'NG LOG Page ___of

PROJECT NAME: / A ot 7 BORING No.: A, <) P
PROJECT NUMBER: DATE: Ly OF e
DRILLING COMPANY? P ) GEOLOGIST: ~ Gy A/C/ers
DRILLING RIG: S /5% - DRILLER: o lae, 94'-_4/’ "
l MATERIAL DESCRIPTION 4 PID/FID Reading {ppmi]
Sampiel Depth | Blows/ | Sample | Lithology u
No. | (FL) 6" or [Recovery] Change s
and | or RQGD ! {DepthvFt) mw c a ' &
oo ] o | | Lo | scrmmred | o | Color Material Classification s Remarks 3 % g
intervai Rock * g
Hardress
) [’ x . -y A 5 ; -
O-C" | LenxE Q;EW Jol T e sl g Sl 2.5 03 ) aad )
P - -
N P25 ot A Clag, ity el cle o] SR oo
:./; ;"5 - STL.} é"{ﬂ/(i 2 r/-w« W[ g [P mcﬁpw 25
50-Gd Jorf 7L H Dy 4 : Z(;}I'L e ) ho
7 (D" :;" & - q ) £ 7 %) QQ
4"(; _{é@i“: |, Iyn ’Qe'cﬂ"/ of)

L 6.5 Lgmzfc”}/ Jﬂ’UQ n»«c w’#u JadOX %w /zl-pq: %)
9,5’»/&# JU\‘:" %fmdﬂﬁ/ )Mf s /K ok, @E‘ylw‘v)/" 0.
0315 Jori” ?:ZSVCA oSz il CLL o 1h Oane] o

/7 S M LE ] é%@f ey ;/tc_l\i‘_ (&S’M %\) o

7~ 2\ XET 1 Ay wfging v4<9v (2 3 i s ) Dwa»c

,..-.
L

|
I o 0L ﬁ%"v %wﬂmf wf e ek o L N
7 Olzz-21 //»/J, Cla. o e sl m(;«;’;,\”a‘i, 1.
v 9—:?9/‘/»»@(’{% ’/vw*‘M ’ L.

2930 k|| Cla ) e ondblale.s® 2oy

37 =75 S D PR ') T 2 Y
| _ B7-%|cant [Fll SANDY: o [l seama S ﬁgm.“”wr 0
(/ I b7-veleane BHL SN 0 oot eme J5d oo B0

2 | cegse 17 RAND B onel U f X (\75’# s aa

i 3T

/7 e SAutE 45 poqucs AN X
Vsl SAND -y 1 s s | it Py J g
QO e~ 74 o JAND . v/ c oy pld wsff*‘y&é*w
N - %6 4 SLIN wl Ca B M‘l—__m
7 - ot
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* When rock coring, enter rock brokeness,
** Include moniter reading in 8 foot intervals @ borshole. Increase reading frequency if alevated reponse read. Drilling Area
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" When rock coring, enter rock brokeness.
** Include manitor reading in 6 foot intervals @ borehole. Increasa reading frequency if elevated repanse read. Drilling Area

Remarks: Background (ppm): l::]

Converted to Well: Yes N/ No Well 1.D. #:



n Tetra Tech NUS, Inc. BORING LOG Page . of 2.
PROJECT NAME: / z/J%ZL z 7 BORING No.: /é/U A7

PROJECT NUMBER: - DATE: 70230 -0 &
DRILLING COMPARY: 2% 7 ¢ avy coe GEOLOGIST: %0 AZ5e0
DRILLING RIG: S ey DRILLER: Ko/ Ar e
B MATERIAL DESCRIPTION PID/FID Reading (pprml]

Isumph Depth | Blows/ | Sampile | Lithology
No. (Ft.) 6" or [Recovery] Change

U
and | or | RQD I |(DepttiFr) gcﬂ Derisity/ 2 . F ﬁ
A %) | sampl onsistency
T?c:: Nl:‘ " uz:: ser:o'md or Color Matorisl Classification s emarks g
Interval Rock " g
Hardness
1/ e 7 3% -
0 -3 /_@?/ %" / /// J’/}P ‘%1 / L p /.:,;-r»—uu’} oFy)

3.5.5 ok My | COMCREHE, ofrein __be
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5 Kot b Ol pn 7 elof ™ et 7 oo 744 L0
7. r
\ 8- besi Y dr’r;v, /‘7?/6%/41, CHL ple T b
/ O/ {//’/f acﬁ/ d//’y; %ﬁrma{; W' < am&{?ﬁgw’ o0 it

"1 g MJL“ % J%:V/) Fous o L.d? /L‘yp "';-/ ,ﬂai,;. -

9o~

i
[ 17 05| Lotk | B &3’7/(/ / "’"‘-' ”“J_/;G’Z? ’@}’4 VS/ X
§ s -l 4 | T P i rr b 5
e — & el ,
74 oo \oige I7ae| JAALD: %ﬁ;“ l”—’ifg 72 4 7% Lo
o . Nes ) el & R
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* Whaen rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increasa reading fraquency if slevated reponse read. Drilling Area
Remarks: Background (ppm):

Converted to Well: Yes X No Well 1.D. #:




E Tetra Tech NUS, Inc. ORINQ LQG Page < _ 7 of =2~
PROJECT NAME: _Wv S ,ffi%//’ aosjéne No.: //0’ g/ 3

PROJECT NUMBER:
DRILLING COMPANY? 207 g oa GEOLOGIST: gm,; ég e
DRILLING RIG: i 5s DRILLER: oclen o

PIDIFID Reading (ppm)f
Remarks 3 % 3 %

( }ﬁ s D% p‘j‘_ﬁ_) w/wﬁa;{ Jimy, VC| s0m 3 AL
5B-Go % / Yok Sl ¢ C”‘ST/I / v AR

' %D w/c /tb o vd B2 2.4 oy

3 679527 (e | SHAID W/ Clos A e p
i K Vv L ofs o arers ' i 7 o4

MATERIAL DESCRIPTION

Isumpn papth] Blows/ | Sampls | Lihology
No. | (Ft) 8 or |Recovery] Change
and | or e 1 (DaptivFe,)| Soll Density/
Type o Aun (%) | Sampie or Consistency

WO BLGC

RGD | No. Langth | Scresned or Color Materisl Classification
Intervai Rock
Hardness

25 7.3 %’%
e?rS' Ve ("/ /0@

P 7o 71 v | o A Al ko2 Sy Y PP
?@- 73 7y - 7f v " ,e Py . ¥ ) ) 4 ,,,’ ;)«?
f ] 27- ¥ . N - P
PRl Do 2\ | s e Bl 05, ot o
79 -E | - g o

~ 7
Vol G

77

e

e
e

* When rock coring, entar rock brokeness.
** Include monitor reading in 8 foot intervals @ borahole. Increase reading frequency if elevatad reponse read. Drilling Area

Remarks: Background (ppm):

Converted to Well: Yes : No Well 1.D. #
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E Tetra Tech NUS, Inc. BORING LOG Page _/_ of f___

PROJECTNAME: /ity 7~ BORINGNo. _gfuy)-2¢
PROJECT NUMBER: DATE: = O
DRILLING COMPANY: "7 Zarg Joar GEOLOGIST: _Zza1 Afefrerd
DRILLING RIG: Sarde L. DRILLER: ,,Za:%/&u &z/’
l MATERIAL DESCRIPTION T PIDIFID Reading (pem)]
Sampie] Depth | Blows/ | Sampie | Lithology u
No. | (Ft) 6" or |Recovery] Change 8
snd | or | mop 1 | (Deptivrey mm ¢ His &
T;p‘;: ’:4‘:.“ o t::':t: SCW" or Color Material Classification S Remarks 3 } §
intarval Rock . §
Hardriess
o " ” td,' L ) .
O-G YgRE S /7. wlymy ewmts IS 104 Yo :
N /o”-—- ’ e [ /) 7/ w/('/m:ulfr”«?f"“; S lOu 19
‘b 7 lenCJ
h DL Sl C’m{ A fepn 514 e _é@b /. D
l = b6 |\ hacr Gy C//AC'/ Lo J N I/ ok @jg g‘/c (/95 o)
5 -8 elay su Bl Lo
| 8- 10 i Loy (O sy EaT Clu CHESIDTRe b
\ [eres| STUEHES ig.. w2/ 3tec sean JU! bfmv’? 9
,“ ‘ A9 %MS,Q;&%_&Z- (as o) gl BN 00
15" Yo iser S dary ’
Ko} ! ’Q‘.TTRFFC}:&{‘C.M wlsl‘m 3%\1(& _P9
823 sl ""isam vl 04
2e
v _ D399 toose ﬁi LW \ 04
\U IRV %":;AMD W\ T | D1
e X0 2B~ £ (({Lr\” C \ﬁ::) cw ] B Yah | O
[ B30T Ef] v 1 sewe m Ahocs 0.0
\ L1 Bo33l(ane [0 [ SAND . i clan™ Do
3 N\ F3-30 {rose [BR|SARND uij Enve Send|S Y.
o34 Lo S| SAN D, Fise 344! o
e . —
38 Bisate [daet ?%?; SAND. ¢leas Eave A% /‘3,'5”}/1 6{/5) Jols.
. I
\ \9 O -3 LLKDG’EZJ AND. of Clay_senmlsed A3 %\yc;@w 00
- vy
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" Whan rock coring, enter rock brokeness.
** Include monitor reading in 8 foot intervals @ borehole. increase reading frequency if elevated reponse read. Drilling Area
Remarks: Background (ppm):

Converted to Well: Yes d No Well 1.D. #:



n Tetra Tech NUS}: Bon G L G Page ___A of _ 2
PROJECT NAME: / J- Z 7,@4}7 BORING No.: _A(bu= 2 (o

PROJECT NUMBER: DATE: JOG = Y O
DRILLING COMPANY: "5 7 Zorgeat GEOLOGIST: __(Zees — Al/5gr)
DRILLING RIG: Tovie, 30 DRILLER:  / coc/ue. ’_{ e _
l J ~ 1 MATERIAL DESCRIPTION v ————
Sample] Depth | Blows/ | Sampie | Lithology u
No (Fl) 6" or jRecovery] Change s
AGD 1 (DapthvFL) iz:umw c Nl E
T:.";,," ?.:," o m: screenea|  or | Color Materiail Classification s Remarks g % g
Intervat Rock " %
Hardness
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“ When rock coring, enter rock brokeness. :
** Include monitor reading in 6 foot intervals @ borshola. Increase reading fraquency if elevated reponse read. Drilling Area N
Remarks: Background (ppm):

Converted to Well: Yes ? No Well 1.D. #:



n Tetra Tech NUS, Inc

PROJECT NAME:

BORN LOG

BORING No.:

/df/

Page -2_of =2
wfer - 2 Co

PROJECT NUMBER: DATE:

(o= Y YA

DRILLING COMPANY: A A GEOLOGIST:

(e  AA-Mgen)

DRILLING RIG: &«.mc (50 DRILLER:

;?cz/ s i

lroef o

MATERIAL DESCRIPTION
Lithology

Changs
(DeptivFe.) | Soll Density/
Consistency
Screened or

Interval Rock
Hardness

Blows/ | Sampie
No. | (Ft) 6" or |Recovery
and or RGD li
Type o Run (%) Sampie

AaQD | No. Length Material Classitication

Color
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PID/FD Reading (ppm-)l
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* Whan rock coring, enter rock brokeness.
** include monitor reading in 8 foot intervals @ borehole. Increase reading frequency if elevated reponse read.

Drilling Area
Background (ppm):

Converted to Well: Well 1.D. #:

Remarks:
Yes /° No
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n Tetra Tech NUS, Inc. : BOB'NG LOG Page __L_ of _a <
PROJECTNAME:  Dyents Rood BORING No.: -
PROJECT NUMBER: DATE:
DRILLING COMPANY: W GEOLOGIST: P
DRILLING RIG: DRILLER: \
MATERIAL DESCRIPTION PIDIFID Aeading
Depih | Blows/ | Sample Lithology 1] ]
= bt R g [ . s ¥y |y
of or Cc
Interval Rock .
A Hardness
-fegn ~Brown < O} 7 N‘Wih
3 (qrod , BZLT, Compack, zceR o fetree  dp A
3.5~ o (LAY, sefF, il P P POTSF] v
s :
- - e — . . PIDo1
0+ qrewl sHeTv m, Compar?, ﬁah_fm D“O“
13 -5"\105' 735 7L €O v D= o+
Foys ey, / = _ ] -
L~ I5.§~9fa ', & S>LLTy hard,|dARy, Q' |
- —— VRN
17 LT SAUD, Frne— ok b, Mors, boose), !
‘-lo i 4 . » ﬂ
33- |- . - f In 0:}
l Jome sH! J ®h {biewsn 0t 33
P _V .. fino,
= -< J[AER "brown , mediopnoramed , SAN D,
- PIQ:o,j
Vv TN
T IR, [ 1T+ Cony 2 ) tD:01
3
* When rock coring, enter rock brokeness. e?’b =0\
** Inciuda monitor reading In @ foot Intervals @ borehols. Increase reading frequancy if elovatad reponsa read, Drilling Area
Remarks: - N Background (ppm):[:::]
Converted to Well: Yes No Well I.D. #




E Tetra Tach NUS, Inc.

BORING LOG Page 3 of )
PROJECT NAME; i ham? Emd BORING No.: -
PROJECT NUMBER: DATE:
\p") DRILLING COMPANY: W GEOLOGIST: LM
\.&, a? DRILLING RIG: - ) DRILLER: ]:ﬂ
X4 ‘5‘35“ l 1 MATERIAL DESCRIPTION PO Resding
Blows / Lithology
Eﬂ"a No. m s or -w, Changs :
el Ak ] r— b
/; é\' Rab | Mo Langth | Seresned or Color Material Ciassification 8 e } g
Interval Rook .
?Jy} . Hardness
@; Crean) o to h-
. w] v
54 - ; eMFdehg_\_aplf
)
6 solrd cream ‘e T
6 /U 5‘7 5&' s -, e lﬂ ¢ m g z
== = F M
v r 570 TY SAD ,¥o A 0,
3 « Mo . L '
& } 96 i kb el 203
/ 63"(:{ <8 h—bfm‘s Df medw""' b= e'
ms I
o1 o fP0 20
Q’q\__co_g_\? A TLlream , CLAY rownN “"’ﬁu h-b
4 S ) 7§
\6 (N‘& 1.5 v =
4| ” 1 s 2] -
Crear NCAYE » {o shod
mn =
fron 4
* When rack coring, enter rock brokaness.
** Includs monitor reading in 8 foot Intervals @ borehole. Increase reading frequency f elevatad reponse read. Driliing Area
Remarks: Background (ppm)::]

Converted to Wall:

Yes

No

————

Well 1.D. #:
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Tetra Tech NUS, Inc. BORING LOG
PROJECT NAME: Pump Rod BORING No.: MW‘ 45T
PROJECT NUMBER: DATE: x/19/0)6
DRILLING COMPANY: Bourr Long Year GEQOLOGIST: I8 /DM
DRILLING RIG: 7 DRILLER: H
MATERIAL DESCRIPTION PID/FID Reading (ppm)]
| Depth | Biows/ | Sampis | Lithology u
No. (Fr) 6" or |Recovery] Change 8
ol on | | s | S I HEIE
RQD | Mo. Length | Scrsened of Color Material Classification s omarks g g g
Interval Rock .
Hardness
O:; White Grgvelly Qnd, fine
tained, Loase  §light]y]| moisr 0 o
=/ Brown, Silty|Sehd, Lompact ‘
slightly roist 0D 4o
T r}aﬂu 7
g T Rl Sondy [Sile compret oD 12
/ b Mot
v
10~ + 0-4_Laaer, Siy Cla\, Compuct,
| no Plasrcity, Mok},
v
Groy, St jruf Cla, lidehy Wed, sy
R ~Crsen Sl (G ot
15 T, 7C '
nhay
)
& S _
‘-;C 2344 e, Sy i, Comgt, Mot
lﬂ‘)\_ﬁ (.KG"\: Sl“'qa.g\({ ((,r'\hku, Mo
dS Al
* When rock coring, enter rock brokeness.
** Include monitor reading In 6 foot intervals @ borehole. Increass reading fraquency If elevated reponse read. Drilling Area
Remarks: Background (ppm):
Converted to Well: Yes X

No Well 1.D. #:




m Tetra Tech NUS, Inc, BORING LOG Page __2: of i

PROJECT NAME: Do Rocd BORING No.: __/1W-34 ST
PROJECT NUMBER: DATE: ¢/13/04
DRILLING COMPANY: Qﬁﬁ» Lons Veor GEOLOGIST: oBC /DL M
DRILLING RIG: DRILLER: ’
| J MATERIAL DESCRIPTION PIDIFID Reading (ppm)]
| 0 | Cover |Recoren] onen .
and K Aap s‘l . (DeptivFt) Zl‘lnm c 8l E
TYpaof Fun | 09 ceouth | scroanea | or | Color Material Classification s Remarks § i g
Interval Rock * 3| E %
Hardness alm
25
s/’ ’ : LD 0.0
=) MUY Coum, Octeg, purple Sty
— Scnd, i to N{gﬂm_%l_v,iﬂtl, louted (it
30 L] =
——E PED
BN |
35 1 E
=17 i 07
a"‘"}‘
Ll b e ‘ 1
/ - Doy
M
&mw\
P
C g g
= TY- 3R Goy (8 [Sqdy Sl ¢ Fho
= fy y_Sily  Comflacy
P = Mottt be iy Wet,
30 = V -
SO * When rock coring, enter rock brt':kaness..gl rLD LS
** Inclute monitor reading In 6 foot intervals @ borshole. Increase reading fraquency if slevated reponse read. Drilling Area
Remarks: Background (ppm):

Converted to Well: Yes X No Well 1.D. #:




E Tetra Tech NUS, Inc. BORING LOG Page __3___ of __}3__,

PROJECT NAME: Dung Reed soriNG No.. /MW-34 ST
PROJECT NUMBER: ' DATE: IRV
DRILLING COMPANY: Qggt Lon¢Yter GEOLOGIST: (BL /[)I.M
DRILLING RIG: i _ DRILLER:
| MATERIAL DESCRIPTION PIDIFID Reading (o
Sample] Depth | Biows/ | Sample Lithology U
No. | (Ft) 6" or |Recovery] Change 8
mam o | nop I |(oeptivre) :22?3.’:’4 c N % &
va:o ':0:? i f:‘::q: Scr:nad or Color Material Classification S Remarks § %_ 3
interval Rock * 0N g E »E
Hardness [
jo
< 5d-§7 Creqn purgd, 1y Clqy,
S
55 K
S0 crean urane | pu b c/c.y
e - S feo 2
gt ‘\5‘\ Plsticipy motleidh Wt |
Waele
0 Lo 6(365 red, Coouny il C’éyl Pada D 14
Padtiity pmuttled  wdt,
i {c 63761 brawn urwmd cham ( [0y, Motbeid
- Qlagrivy, Motilg) | el .
(7= bawn, cedithbewn , ity Claly, Ry
/ m"m‘"l brysct, Ltk V
T 1
W= crenyilet| silt, Slitl Compeck, Flalth b
=14 cream  clegby Kt Corpact, Slightly ot
L7N-']é cree, wih bo Eﬂ Wl vy o Jstrd E‘J‘% ot
10-T) (resm pinkegh -brodn, blegey sity !aﬁf b plubih b cley foes
7§ * When rock coring, enter rock brokeness. j’d'\f’ Mot ’
** Include monitor reading in 6 foot intervals @ borehols. Increase reading fréquancy if elevated raponse read. Drilling Area
Remarks: Background (ppm):

Converted to Well: Yes X No Well 1.D. #:
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'& Tetra Tech NUS, Inc. WELL No.:
MONITORING WELL SHEET
PROJECT: May#im 9.;+-. Airpesr DRILLING Co.: Presowi BORING No.: Dmuwo~+L
PROJEGT No.. N7339- ¢677D  DRILLER: Redwesy Furr  DATE COMPLETED: 7 /29/@3
BITE.  Mertw Ghwbe AvrPo™  DRILLING METHOD: | Sowic. Drifliwg — NORTHING: E¢Y 2841897
GEOLOGIST: Chavies €. LaweylL DEV. METHOD: Whafe Puwp  EASTING: 9 79924.174%
Elevation / Depth of Top of Riser: /
Elevation / Height of Top of ,
Surface Casing: 22,9962 | 2. 7P el
1.D. ot Suriace Casing: 21
&
Type of Surface Casing: PN
Type of Surface Seal: _CemewiY G
.. of Riser: 2./
Type of Riser: pve
Borshole Diameter: g.28"
Elevation / Depth Top of Rock: NA- /  NA
Type of Bedrock: N A~
Elevation / Depth of Profective Casing:  '8:2962 / 2'bal
Type of Backfif: CemenT GvevT
Elevation / Depth of Seak: ~12.7¢28/ 33'bsL
Type of Seal: /e

NRIRRRINY

e« Flp2 infoRmArTion
on nAERIAL BeLows
G S! |bol , Refer TO
Mw At R DPW-FD

-18. 7438/ 39'bsL
~2%.8i38 7 yy.itby

Elevation / Depth of Top of Filter Pack:

Elevation / Depth of Top of Screem:
Type of Screen: PN
Sot Size x Length: @210 %10’
1.0. of Screen: z !
wgo SAnp - 36/ -39/ bal
Type of Filter Pack: & 2 SAND ~ 39'- 5.5 bsl

Elevation / Depth of Bottom of Screen: ~ 338138 / Sl by

Elevation / Depth of Bottom of
Filter Pack: -3 79538/ 57,5 bat

Type of Backfill Below Well:
#+ 2 SAMD 1o S7.5 ol

Not to Scale

Elevation / Total Depth of Borehola: /




11: Tetra Tech NUS, Inc. WELL No.: DMmw - BD

MONITORING WELL SHEET
PROJECT: Markim ‘54"#5_ AvrperT DRILLING Co.: pt'q_éam: [ 28 BORING No.: Dmw-8D
PROJECT No: N7339 -d677D  DRILLER: Redwey Fayr  DATE COMPLETED: _ */31/83
SITE:  Machw Shere AirPerT DAILLING METHOD: _ Sowic. Drilliney  NOATHING: EPusié . 365p
QEOLOQIST: Cheovlen C. LaneyT DEV. METHOD: Whaile Psmp  EASTING: 14 7#967%3.785)
Elevation / Dapth of Top of Riser: /
Elevation / Height of Top of

Suface Casing: V2274 / 2,96%el

1.D. of Surface Casing: 2!

r
Type of Surface Casing: __ PV &

Type of Surtace Seal: _CenmenT GrouT

1.D. of Riser: A

Type of Riser: PvC

Borehole Diameter: g.2s "

Elevation / Depth Top of Rocik: NA-/ NA
Type of Bedrock: N A

Elevation / Depth of Protective Casing:  12.262Y / 2'bsl

-~ Type ol Backfil: 4 Noré ! SEe WELL Las Dmw-~-BT
Elevation / Depth of Seal: - 347326 7 49 bal
Type of Seak: 2/a Bewtomte Chips

Elevation / Depth of Top of Fiter Pack: ~39:7326/ S%/bal.

Elevation / Depth of Top of Screen:  ~ 1S14326/59.26'by

| Typeof Filter Pack: & 2 sand ~ 5/~ qélbat

% Type of Screen: PN

B

i Slot Size x Length: & PLP % 0’

; L.D. of Screen: z/ 2
#0% Sand - 54/ - SS' ksl

| Elevation / Depth of Bottom of Screen:  -$54326 /69.76'bs

[~ Elevation / Depth of Bottom of .
Filter Pack: — 7@ #326/ 8 bsL

Type of Backfill Below Well: # 2 SAnD ~
_WATURAL aTeRiAL CANE /N - aci-vo! hal_

Elevation / Total Depth of Borehole:  ~ 75+ 7326 / qa’bet.

Not to Scale




ACAD: FORM_MWFM.dwg  #7/20/99 INL

wew no. A4 - /S O

ELEVATION / DEPTH BOTTOM OF SAND:

OVERBURDEN
MOM‘;EI’IIG WELL SHEET
Tetra Tod) y;a. Inc. )
PROJECT 4/ (Jhtfe #ipe7 LOCATION DRILER S’y /o
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Table D-1

Well Construction Details and Slug Test Pretest Groundwater Levels and Elevations, August 2010
Lockheed Martin Martin State Airport, Middle River, Maryland

Page 1 of 1
Depth to
Elevation Elevation Depth Depth Elevation Elevation Depth Depth Groundwater [ Groundwater

Elevation Top of Well Screen Top of Bottom of Top of Bottom of Top of Bottom of Pre-Test Elevation

Ground Casing Stickup/ Midpoint Casing Screen Screen Screen Screen Screen Filterpack Fiberpack Filterpack Borehole Below Top Pre-Test

Well Aquifer NAVD88 NAVD88 Stickdown NAVD88 Diameter | Below Grade Grade NAVD88 NAVD88 Length | Below Grade | Below Grade | Thickness Diameter of Casing NAVD88
ID Level Feet Feet Feet Feet Inches Feet Feet Feet Feet Feet Feet Feet Feet Inches Feet Feet
DMW-71 | 19.22 21.90 2.68 -29.89 2 44.11 54.11 -24.89 -34.89 10 39.0 57.5 18.5 8.25 21.01 0.89
DMW-8D D 13.62 16.35 2.73 -51.08 2 59.70 69.70 -46.08 -56.08 10 54.0 85.0 31.0 8.25 15.00 1.35
MW-14D DD 11.95 11.56 -0.39 -101.05 2 108.00 118.00 -96.05 -106.05 10 106.0 118.0 12.0 10.00 7.73 3.83
MW-15D D 6.29 8.77 2.48 -53.21 2 57.00 62.00 -50.71 -55.71 5 54.0 68.0 14.0 10.00 7.12 1.65
MW-16D D 7.81 10.22 241 -53.19 2 56.00 66.00 -48.19 -58.19 10 53.0 68.0 15.0 10.00 8.73 1.49
MW-17D D 8.03 7.56 -0.47 -56.97 2 60.00 70.00 -51.97 -61.97 10 57.0 71.0 14.0 10.00 6.36 1.20
MW-18D D 9.17 8.88 -0.29 -69.83 2 74.00 84.00 -64.83 -74.83 10 715 84.6 13.1 10.00 7.85 1.03
MW-19D D 8.45 7.94 -0.51 -66.55 2 70.00 80.00 -61.55 -71.55 10 68.0 81.0 13.0 10.00 6.76 1.18
MW-20D D 9.91 12.40 2.49 -55.09 2 60.00 70.00 -50.09 -60.09 10 58.0 71.0 13.0 10.00 10.95 1.45
MW-21D D 11.31 10.78 -0.53 -63.69 2 70.00 80.00 -58.69 -68.69 10 68.0 83.0 15.0 10.00 9.29 1.49
MW-22D D 11.49 11.02 -0.47 -63.51 2 70.00 80.00 -58.51 -68.51 10 68.0 83.0 15.0 10.00 9.50 1.52
MW-23D D 10.34 10.03 -0.31 -70.66 2 76.00 86.00 -65.66 -75.66 10 73.0 88.0 15.0 10.00 8.65 1.38
MW-241 | 8.24 7.68 -0.56 -31.76 2 35.00 45.00 -26.76 -36.76 10 33.0 48.0 15.0 10.00 5.96 1.72
MW-24S S 8.24 7.72 -0.52 -11.76 2 15.00 25.00 -6.76 -16.76 10 13.0 27.0 14.0 10.00 5.00 2.72
MW-26D D 12.04 11.66 -0.38 -50.96 2 58.00 68.00 -45.96 -55.96 10 56.0 68.0 12.0 10.00 10.05 1.61
MW-321 | 7.45 7.28 -0.17 -52.55 2 55.00 65.00 -47.55 -57.55 10 52.0 68.0 16.0 7.00 6.13 1.15
MW-341 | 7.51 7.37 -0.14 -42.49 2 45.00 55.00 -37.49 -47.49 10 42.0 58.0 16.0 7.00 5.61 1.76

S = Upper surficial aquifer

| = Intermediate surficial aquifer

D = Lower surficial aquifer
DD = Deep confined aquifer or below lower surficial aquifer

NAVDS88 = North American Vertical Datum of 1988.
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EM“J-IROS[AN, INC.
September 17, 2010

Mr. Dev Murali

Tetra Tech NUS, Inc.

20251 Century Boulevard
Suite 200

Germantown, MD 20874-7114

RE:  Geophysical Survey
Geophysical Survey — 21-Acre Dumping Area Detection/Delineation
Dump Road Supplemental Investigation
Martin State Airport
Middle River, MD
Enviroscan Project Number 071017

Dear Mr. Murali:

Pursuant to our proposal dated July 27, 2010, Enviroscan, Inc. (Enviroscan) has
completed a geophysical survey of the above-referenced site. The survey consisted of a
reconnaissance-level electromagnetic (EM) survey. The methods and results of the survey are
described below.

Survey Purpose and Site Description

The primary purpose of the survey was to detect and delineate the horizontal boundaries
of reported landfill areas using electromagnetics (EM) beneath the southern end of Taxiway
Tango at Martin State Airport, Middle River, Maryland. The survey extends the southern
boundary of a previous EM survey performed in November of 2007 (see Enviroscan Project
Reference Number 090710).

The Southern Taxiway Tango survey area surface conditions consisted mainly of low-cut
grass near the taxiway, variable-sized patches of phragmites, scrub brush, and moderately
wooded sections.  Figures 1 shows the data coverage of EM survey of the Sothern Taxiway
Tango survey area. Inaccessible areas are noted with a green-square hatched pattern.
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Survey Methods

Enviroscan performed EM mapping of the site using a Geonics EM-31MK2 instrument.
The EM-31MK?2 was selected since (as described below) it is sensitive to buried metal, but is
also sensitive to minor changes in the electrical conductivity of subsurface materials in the
absence of metal (i.e. due to non-metallic debris and/or anomalous ionic content of any soil
moisture).

The EM-31MK?2 employs an electromagnetic transmitter coil to induce an electric current
in the earth. This current creates a secondary electromagnetic field that is measured by a receiver
coil at a fixed separation of 3.7 meters from the transmitter coil. The secondary electromagnetic
field has two components: the quadrature component, which is proportional to the bulk electrical
conductivity or terrain conductivity (in millimhos per meter or mmho/m) of the subsurface
materials, and the inphase component (in parts per thousand or ppt), which is primarily a measure
of the relative concentration of metallic material in the subsurface. Note that in the presence of
extremely high terrain conductivity material, the dynamic range of the EM-31MK2 can be
exceeded (or “saturated”), and the instrument will register spurious negative conductivities (a
physical impossibility). These negative conductivities therefore actually represent very high
positive conductivities. Similar saturation in the presence of significant metal can cause a
spurious negative inphase response that should also be interpreted as a very high positive value.

For this survey, Enviroscan employed an EM-31MK2 in vertical dipole mode. The
effective survey depth of the EM-31MK2 is depicted in Appendix A. The instrument is almost
completely insensitive to material at the ground surface, and has a peak sensitivity to material at
a depth of approximately five feet (see incremental sensitivity curve in Appendix A). Below five
feet, the sensitivity diminishes approximately logarithmically. The cumulative effect of this
varying sensitivity is also depicted in Appendix A. As the cumulative sensitivity curve shows,
approximately 80 percent of the signal originates at depths less than 25 feet. Therefore, the
terrain conductivity or inphase response measured by the EM-31MK2 in vertical dipole mode
represents primarily subsurface electrical properties at a depth of five feet (plus or minus), with
little contribution from material at the ground surface, and moderate (and diminishing)
contribution from materials down to approximately 25 feet. The vertical dipole EM-31MK2 was
selected to screen out the potentially time-varying effects of surficial variations in ground cover
(noted above), while maintaining a significant effective survey depth.

The EM survey was completed by collecting vertical dipole mode terrain conductivity
and inphase data along profiles spaced approximately 10-20 feet apart. Along survey profiles,
measurement stations were defined by automatically triggering matching inphase and
conductivity readings at half-second intervals as the instrument was hand-carried or vehicle
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towed.

The actual location of each measurement station was digitally recorded using a
backpack-mounted Topcon GMS-110 global positioning system (GPS) receiver. The EM
stations are depicted as tiny crosses in Figure 1. Please note that in the wooded areas the GPS
coverage was at times inconsistent, such that full coverage in those areas was not possible.

The EM inphase and terrain conductivity data were contoured using minimum curvature
gridding routines in Geosoft Oasis Montaj ™. The inphase response and terrain conductivity
color contours are depicted in Figures 2 and 3, respectively. The inphase contour levels are
presented as shades of green to red for increasing positive values and green to blue for
increasingly negative values (the equivalent of very high positive values — see above). The
conductivity contour levels are presented as shades of green to yellow to orange to red to pink for
increasing positive values and green to blue for increasingly negative values (the equivalent of
very high positive values — see above).
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Results

EM

The EM survey results are depicted in Figures 2 and 3, showing the inphase and terrain
conductivity results, respectively. The inphase and terrain conductivity data were inspected to
identify areas most likely to contain landfill material.

The inphase data were examined for large aerially extensive anomalies that fall above 2
ppt and below -2 ppt, indicating the presence of subsurface metal. No anomalies were delineated
with the characteristics of metallic landfill material. One such anomaly, labeled D in Figure 2,
was delineated. Anomaly D is associated with a brackish tidal wetland rich in wet mineralized
soils. It is common for such soils to cause an inphase anomaly without the presence of metal;
however, to confirm this, a test pit should be excavated within the anomaly to identify the source
material. Several suspected metallic utilities were delineated and are also noted in Figure 2. One
small area in the northwest end of the survey area was found to have metallic surface debris
scattered across the ground, including tires, metal cabinets, etc. The inphase anomaly associated
with this debris is noted in Figure 2 (Surface Metallic Debris). Enviroscan recommends that the
material be removed and the soil below this area be investigated to determine if there is buried
material underneath the surface debris.

The contoured terrain conductivity data, depicted in Figure 3, were then examined to
identify anomalies that may result from nonmetallic landfill debris. Nonmetallic landfill debris is
often identified by the difference between the lower background conductivity of the surrounding
native soils and the higher conductivity of the debris; however, the native soils on this site are
rich in clay minerals, resulting in a very high background conductivity. The difference between
the two may be small and therefore hard to determine. Enviroscan suggests a limited test pit
survey to determine the source material of several of the types of terrain conductivity anomalies
to better determine which type of anomaly may result from landfill debris. The terrain
conductivity anomaly types are:

= Terrain Conductivity Anomaly Type A (see Figure 3) is a discrete, high-
amplitude anomaly with clearly defined edges. It is in close proximity to a
suspected utility and may be associated with that utility, such as a concrete
access vault. This anomaly was subsequently scanned with a hand-held TW-6
metal detector. No metal is associated with this anomaly.

= Terrain Conductivity Anomaly Type B is a broad, moderate-amplitude
anomaly with edges that fade into the surrounding low-amplitude material.
This anomaly may result from higher conductivity soil containing more clay
minerals than the soils around it. This anomaly was subsequently scanned with
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a hand-held TW-6 metal detector. No metal is associated with this anomaly.

= Terrain Conductivity Anomaly Type C is a broad, high-amplitude anomaly
type with edges that fade into the surrounding moderate-amplitude material.
As with Anomaly Type B, this anomaly may result from higher conductivity
soil containing more clay minerals than the soils around it. This anomaly was
subsequently scanned with a hand-held TW-6 metal detector. No metal is
associated with this anomaly.

= Terrain Conductivity Anomaly Type D is a high-amplitude anomaly
associated with a tidal wetland. It is very common for brackish wetlands with
wet mineralized soils to have high conductivities. As noted above, this area
should have a test pit to confirm the source material
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Limitations

The geophysical survey described above was completed using standard and/or routinely
accepted practices of the geophysical industry and equipment representing the best available
technology. Enviroscan does not accept responsibility for survey limitations due to inherent
technological limitations or site-specific conditions. However, we make every effort to identify
and notify the client of such limitations or conditions.

We have appreciated this opportunity to have worked with you. If you have any
questions, please do not hesitate to contact the undersigned.

Sincerely,
Enviroscan, Inc.

/ﬂm’&kb 2 w

William E. Steinhart 111, M.Sc., P.G.
Senior Geophysics Project Manager

Technical Review By:
Enviroscan, Inc.

—

Felicia Kegel Bechtel, M.Sc., P.G.
President

enc.. Figure 1: EM-31MK?2 Survey Data Coverage
Figure 2: EM-31MK2 Inphase Response Contours
Figure 3: EM-31MK2 Terrain Conductivity Response Contours
Appendix A: EM-31 Vertical Dipole Mode Depth Response
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EM-31 Vertical Dipole Mode Depth Response
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Groundwater Levels and Elevations - July 2010

Table F-1

Lockheed Martin, Martin State Airport, Middle River, Maryland

Page 1 of 3
Well Well Top of Well Depth Groundwater
Location Location Casing to Groundwater Elevation
Northing (Y) Easting (X) Elevation 7/2/2010 7/2/2010
Aquifer Feet Feet Feet Feet Feet
Well ID Level (NAD 1983) (NAD 1983) (NAVD 1988; 2010 Survey) | (Below Top of Casing) (NAVD, 1988)

DMW-1S S 604458.58 1479310.48 11.08 9.22 1.86
DMW-2S S 604670.41 1479807.55 21.75 21.29 0.46
DMW-3S S 604804.87 1479733.91 16.52 10.86 5.66
DMW-4S S 604563.04 1480036.27 20.52 20.29 0.23
DMW-5S S 604430.05 1479906.80 21.34 20.99 0.35
DMW-6S S 604190.48 1480255.05 18.62 18.39 0.23
DMW-7S S 604291.49 1479921.81 21.84 NM --
DMW-8S S 604517.05 1479667.61 16.27 12.60 3.67
DMW-9S S 604771.56 1479286.86 11.45 9.85 1.60
MW-10S S 604636.82 1479225.83 10.29 8.39 1.90
MW-11S S 604424.24 1478934.92 9.20 5.69 3.51
MW-15S S 605010.96 1479028.29 8.60 7.22 1.38
MW-16S S 605086.42 1479248.84 10.20 9.73 0.47
MW-17S S 605112.67 1479358.32 7.61 7.16 0.45
MW-18S S 604930.77 1479645.06 8.89 8.56 0.33
MW-20S S 604630.96 1479397.95 12.44 10.89 1.55
MW-23S S 604237.13 1479295.12 10.01 8.29 1.72
MW-24S S 603945.66 1479375.24 7.72 4.81 2.91
MW-25S S 604510.08 1478812.44 9.69 6.23 3.46
MW-26S S 604726.41 1479035.39 11.72 9.47 2.25
MW-32S S 603917.70 1479926.52 7.27 6.31 0.96
MW-33S S 605115.62 1478762.02 9.97 7.84 2.13
MW-34S S 605340.11 1478893.75 7.44 5.77 1.67
MW-3 S 604448.84 1479107.23 11.19 9.21 1.98
MW-4 S 604852.91 1479180.81 10.34 8.59 1.75
MW-5 S 604294.68 1479901.86 22.65 21.77 0.88
MW-6 S 604009.26 1480184.72 15.72 15.14 0.58
MW-7 S 604765.23 1478680.36 10.90 7.36 3.54
OW1-S S 604674.88 1479817.31 19.17 18.57 0.60
RW1-S S 604677.60 1479813.40 19.09 18.45 0.64




Groundwater Levels and Elevations - July 2010

Table F-1

Lockheed Martin, Martin State Airport, Middle River, Maryland

Page 2 of 3
Well Well Top of Well Depth Groundwater
Location Location Casing to Groundwater Elevation
Northing (Y) Easting (X) Elevation 7/2/2010 7/2/2010
Aquifer Feet Feet Feet Feet Feet
Well ID Level (NAD 1983) (NAD 1983) (NAVD 1988; 2010 Survey) | (Below Top of Casing) (NAVD, 1988)

DMW-1A | 604398.60 1479498.32 12.05 10.45 1.60
MW-2 | 604144.32 1479708.26 8.40 7.46 0.94
DMW-2A | 604678.82 1479789.39 21.65 21.25 0.40
DMW-3I| | 604810.48 1479731.13 16.45 15.95 0.50
DMW-4| | 604566.00 1480031.48 20.48 20.03 0.45
DMW-5I | 604431.10 1479902.80 21.39 21.03 0.36
DMW-61 | 604193.59 1480266.19 18.64 18.26 0.38
DMW-71 | 604287.20 1479924.19 21.90 21.32 0.58
DMW-8I | 604516.35 1479673.28 16.17 15.47 0.70
DMW-9I| | 604764.91 1479293.42 11.40 9.92 1.48
Mw-1® | 604052.58 1479214.74 11.08 NM --
MW-101 | 604630.69 1479217.34 10.27 8.56 1.71
MW-111 | -- -- -- 7.29 --
MW-141 | 605129.85 1479550.68 11.72 11.29 0.43
MW-15I | 605010.96 1479028.29 8.79 7.19 1.60
MW-161 | 605086.42 1479248.84 10.06 8.66 1.40
MW-171 | 605112.67 1479358.32 7.68 6.51 1.17
MW-18l | 604930.77 1479645.06 8.91 8.62 0.29
MW-191 | 604152.70 1479701.18 7.90 7.7 0.73
MW-201 | 604630.96 1479397.95 12.39 10.82 1.57
MW-211 | 604467.75 1479303.22 10.83 9.21 1.62
MW-22] | 604442.07 1479112.84 11.01 9.12 1.89
MW-23I | 604237.13 1479295.12 10.07 8.37 1.70
MW-241 | 603945.66 1479375.24 7.68 5.96 1.72
MW-25] | 604510.08 1478812.44 9.72 7.83 1.89
MW-261 | 604726.41 1479035.39 11.67 9.98 1.69
MW-28I | 605110.61 1479027.89 8.65 7.18 1.47
MW-321 | 603917.70 1479926.52 7.28 6.4 0.88
MW-33I | 605115.62 1478762.02 10.02 7.94 2.08
MW-341 | 605340.11 1478893.75 7.37 5.72 1.65




Groundwater Levels and Elevations - July 2010

Table F-1

Lockheed Martin, Martin State Airport, Middle River, Maryland

Page 3 of 3
Well Well Top of Well Depth Groundwater
Location Location Casing to Groundwater Elevation
Northing (Y) Easting (X) Elevation 7/2/2010 7/2/2010
Aquifer Feet Feet Feet Feet Feet
Well ID Level (NAD 1983) (NAD 1983) (NAVD 1988; 2010 Survey) | (Below Top of Casing) (NAVD, 1988)

OW1-I | 604638.04 1479781.43 18.04 17.73 0.31
RW1-I | 604662.81 1479782.43 18.44 18.11 0.33
DMW-1B D 604398.60 1479498.32 12.04 10.71 1.33
DMW-2B D 604678.82 1479789.39 21.66 21.04 0.62
DMW-3D D 604810.48 1479731.13 16.46 15.96 0.50
DMW-4D D 604566.00 1480031.48 20.44 20.06 0.38
DMW-5D D 604431.10 1479902.80 21.38 21.00 0.38
DMW-6D D 604193.59 1480266.19 18.51 18.21 0.30
DMW-7D D 604287.20 1479924.19 21.94 21.23 0.71
DMW-8D D 604516.35 1479673.28 15.79 15.46 0.33
DMW-9D D 604764.91 1479293.42 11.41 10.29 1.12
MW-15D D 605010.96 1479028.29 8.77 7.17 1.60
MW-16D D 605086.42 1479248.84 10.22 9.84 0.38
MW-17D D 605112.67 1479358.32 7.56 5.41 2.15
MW-18D D 604934.54 1479642.31 8.88 8.41 0.47
MW-19D D 604152.70 1479701.18 7.94 7.16 0.78
MW-20D D 604630.96 1479397.95 12.40 11.38 1.02
MW-21D D 604467.75 1479303.22 10.78 9.61 1.17
MW-22D D 604442.07 1479112.84 11.02 9.61 1.41
MW-23D D 604237.13 1479295.12 10.03 8.82 1.21
MW-26D D 604726.41 1479035.39 11.66 9.92 1.74
MW-14D DD 605129.85 1479550.68 11.56 7.97 3.59
MW-27D DD 605114.25 1479032.00 8.39 5.02 3.37
MW-29D DD 603774.77 1480488.41 11.43 11.05 0.38
MW-30D DD 603825.46 1479645.71 8.26 7.37 0.89
MW-31D DD 603747.78 1480099.58 6.95 6.78 0.17

1 Well was sealed and abandoned in accordance with Maryland regulations.

S = Upper surficial aquifer

| = Intermediate surficial aquifer
D = Lower surficial aquifer

DD = Deep confined aquifer
NM = Not measured

NAVD = North American Vertical Datum

NAD = North American Datum




E Tetra Tech NUS, Inc.

GROUNDWATER LEVEL MEASUREMENT SHEET
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* All measurements to the nearest 0.01 foot
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E Tetra Tech NUS, Inc. GROUNDWATER LEVEL MEASUREMENT SHEET
Project Name: Project No.:
Location: Personnel: oy X e
Weather Conditions: X X 2 X “Measuring Device: | o o | ouel (Y\oke
Tidally Influenced: Yes ~ _ No____ Remarks:
Well o s 4 Ciovationor.. | Totah: | Water Lavel’ - | Thickness of | Grounawatir
Piezometer Date Time | Reference Point | Well Depth | Indicator Reading __le’rolll.ll:t Elevation Comments
Number . s (feet)® (feot]* g - (ap-je s iy
DS 7/3/0I0R1% A
AT | | oA 1
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mwa CfhoH 146
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* All measurements to the nearest 0.01 foot
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Tetra Tech NUS, Inc.

GROUNDWATER LEVEL MEASUREMENT SHEET

Project Name:

TN m < |
Nactse Sale (ﬁ\nﬁ

Project No.:

Do MNacliewsicr

::::::.Condltlons: S ~mff 2 [Nocen: Bxa‘? RAF ::::::: Device: | \abo | evel Neder
Tidally Influenced: Yes ™  No___ Remarks:

Well or : b i Elevation of Totsi'- [ Welte Lo 5| Thicknes of |- Ghoundwates

Plezometer Date - Time Rcfer'nul’oht 'H-IIM' Indicator Reading | Free Product _Elavltlun Comments

Number i 2 (foet)® . (feety® (feet)* (feet)® (feet)*
RWI T [ 7lI0ICAAN Rl
Doap) | RS 31,37
DN Ra L0
DINNAS FHalb Al
RWIS QY& 19,45
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* All measurements to the nearest 0.01 foot
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Tetra Tech NUS, Inc.

GROUNDWATER LEVEL MEASUREMENT SHEET

SR -G Dooadartas

Project Name: Project No.:
Location: Mockn SNede pn(‘tr% Personnel: B"\.‘;ul:..‘\ mtrk\{/u YT
Weather Conditions: 2 o O Measuring Device: (1 hiler | evel [Yleter
Tidally influenced: Yes' _ No__ © Remarks:
Well or Elevationof | Total | WaterLevel | Thickness of | Groundwater
Plezometer Date Time | Reference Point | Well Depth | Indicator Reading | Free Product Elevation Comments
Number (feet)* | (foot)* (feet)* (feet)® A (feet)*
D G105 1443 | A\,
MWS ) 2. 171
DO 1035 30,99 Ant
DMUST 10371 ALOZ
T)muﬁﬁ i ! ~41.00
DML {OA 12,234
DN LO2 3.3(
DN \Q34 8.9
MOLAST (0750 WS

* All measurements to the nearest 0.01 foot
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