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EXECUTIVE SUMMARY

Tetra Tech NUS, Inc. was tasked with performing a Background Soil Investigation (BSI) for Naval Surface
Warfare Center (NSWC) Indian Head, Maryland by the U.S. Navy (Navy) Northern Division Naval
Facilities Engineering Command (NAVFAC) under Contract Task Orders (CTO) 287 and 320. The Naval
facility is located on two peninsulas, known as Cornwallis Neck and Stump Neck, herein referred to as
“the Station”. This BSI establishes a basewide background database for soils at the Station that will be
used for current and future investigations. The information can be used to determine whether samples
from known or suspected Installation Restoration (IR) Sites, Solid Waste Management Units (SWMUs) or
Areas of Concern (AOCs) at the Station have contaminant concentrations above naturally occurring and

non-site related anthropogenic background concentrations.

Environmental sampling and analysis for the BSI were conducted in the summer and fall of 1997, and in
the fall of 2001. As part of the BSI, 20 soil borings were installed and sampled. This BSI data set was
supplemented with data from existing borings installed for a previous Verification Investigation (VI),
CTO 222 [Brown and Root Environmental, 1996 (now known as Tetra Tech NUS, Inc.)], and the 1997
Resource Conservation and Recovery Act (RCRA) Facility Investigation/Verification Investigation (RFI/VI)
for six sites at Stump Neck Annex (CTO 287). Data collected at upgradient locations at four IR
Sites/SWMUs under investigation by CH2M Hill were incorporated into the background soil database. A
literature search also was conducted to determine whether any environmental data in the literature could

be used to supplement data collected at the Station. This search did not yield any additional data.

The following conclusions can be drawn from the BSI field effort, data set, and statistical analyses

performed on the background soil data set:

e There are sufficient numbers of samples to characterize background surface and subsurface soils.

The goal of attaining a minimum of 10 samples for future statistical analysis was achieved.

e The data collected are of sufficient quality to be used for purposes of background comparisons in risk
assessments, Remedial Investigations, RCRA Facility Investigations, and other environmental
investigations conducted at the Station. Twenty soil borings were installed and sampled expressly for
the purpose of the Background Soil Investigation. Every effort was taken to ensure that the samples
were collected from areas not influenced by IR Sites, SWMUs or AOCs. Existing samples, which
were added to supplement the background data set, were carefully screened. All sample data in the
background data set have been validated in accordance with EPA Region Il guidelines (EPA, 1993,
and EPA, 1994).

129702/P ES-1 CTO 0320



e Samples were evenly distributed across both the Cornwallis Neck and Stump Neck peninsulas of the
facility. Since there was no bias regarding sample distribution, the background database is valid for

future comparisons to suspected IR Sites, SWMUs or AOCs anywhere on the Station.

e Organics detections were infrequent and insignificant when analyses were available. Specifically, the
inorganic profile of the background soil samples was not impacted by the presence of low-level

organic constituents.

¢ With few exceptions, the inorganic concentrations reported in the surface and subsurface soils are
within the range of background concentrations reported for surface soils in the Eastern United States
(Shacklette and Boerngen, 1984). With few exceptions, the concentrations reported are also within

the range of values reported for surface soils of the State of Maryland (Dragun, 1991).

e The inorganic profile for background surface and subsurface soils is not the same. Generally, metals
concentrations are greater in subsurface soil samples than surface soil samples collected from the
same locations. The inorganic concentrations for the “clayey” (low-grain size) subsurface soll
samples are generally greater than inorganic concentrations detected in the “non-clayey” (high grain
size) subsurface soil samples. This relationship between grain size and metal concentrations was not
evident in the background surface soil samples.

e The background soils dataset was sub-divided into three soil datasets based on the visual inspection
of the data, the results of four different statistical analyses, and the soil type descriptions provided by

the field geologist for the BSI:
- Surface soil samples

- Clayey subsurface soil samples

- Non-clayey subsurface soil samples

129702/P ES-2 CTO 0320



1.0 INTRODUCTION

This Background Soil Investigation (BSI) Report was prepared for the Naval Surface Warfare Center
(NSWC) at Indian Head, Maryland, through the U.S. Navy (Navy) Northern Division Naval Facilities
Engineering Command (NAVFAC). The draft version of this report was prepared in 1997 by Brown &
Root Environmental (B&R Environmental) (now Tetra Tech NUS, Inc. [TtNUS]) under Contract Task
Order (CTO) 287 for the Comprehensive Long-term Environmental Action Navy (CLEAN), Contract
Number N62472-90-D-1298. This final version of the report was prepared by TtNUS under CTO 320
(also Contract Number N62472-90-D-1298). The report provides the results of the background
characterization of background surface and subsurface soils at the NSWC Indian Head and Stump Neck
Annex (the Station). At the request of the Indian Head Partnering Team, background information for
groundwater and sediments is presented in Appendix A and was not modified from the information
presented in the draft version of this report (December 1997). The data in Appendix A is for reference
only and should not be construed as definitive background sample data for groundwater and sediments or

be used for such purposes.

1.1 PURPOSE OF THE REPORT

The primary goal of the BSI Report was to collect, present, and evaluate data that may be used to
represent background conditions at the Station. Several Installation Restoration (IR) Sites, solid waste
management units (SWMUs) and areas of concern (AOCs) at the Station are currently under
investigation. Background data are needed to distinguish between chemical concentrations that are
related to past or current activities at these sites and those that are representative of naturally occurring
conditions or that may be attributable to non-site-related anthropogenic activities (e.g., the historical,

widespread, and routine application of pesticides).

In overview and in accordance with United States Environmental Protection Agency (EPA) guidance,
background samples were collected at the Station and in the general vicinity of the Station so that media
characteristics (e.g., soil types) would be similar to those observed at the IR Sites/SWMUs/AOCs under
investigation. The background samples were collected at locations not anticipated to be contaminated as
a result of site-related activities. Groundwater flow direction and predominant wind direction were

considered in the selection of background sampling locations.

1.2 SITE LOCATION DESCRIPTION

The Station is located in the northwestern section of Charles County, Maryland, approximately 25 miles

south of Washington D.C. The Station consists of two areas: the main area, or Indian Head (Cornwallis
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Neck), and the Stump Neck Annex. The two areas are located on two separate peninsulas along the
eastern shore of the Potomac River. The main area is on the Cornwallis Neck Peninsula, and the annex
is on the Stump Neck Peninsula. Figure 1-1 illustrates the general location of the Station. The main area
on Cornwallis Neck Peninsula covers approximately 2,300 acres and is bounded by the Potomac River to
the north and west, Mattawoman Creek to the south and east, and the Town of Indian Head to the east.
The Stump Neck Annex covers approximately 1,100 acres and is bounded by the Potomac River to the

north, Chicamuxen Creek to the south, and private residential property to the east.

The primary mission on the main area of the Station, known as Indian Head, is to:

Provide services in energetics for all warfare centers through engineering, fleet and operational

support, manufacturing technology, limited production, and industrial base support.

e Provide research, development, testing, and evaluation of energetic materials, ordnance devices and
components, and other related ordnance engineering standards, including chemicals, propellants and

their propulsion systems, explosives, pyrotechnics, warheads, and simulators.

e Provide support to all warfare centers, military departments, and the ordnance industry for special

weapons, explosive safety, and ordnance environmental issues.

o Execute other responsibilities assigned by the Commander of the Station.

The primary mission on the Stump Neck Annex area of the Station is to:

¢ Provide Explosive Ordnance Disposal (EOD) technology and logistics management.

o Develop war-essential elements of intelligence, equipment, and procedures to counter munitions,
both U.S. and foreign, as required to support Department of Defense (DOD) components and the

peacetime security needs of other agencies.

1.3 PHYSIOGRAPHY AND TOPOGRAPHY

The Station lies within the Atlantic Coastal Plain physiographic province, approximately 8-10 miles east of
the Fall Line that marks the western extent of the physiographic province. The two peninsulas have
gently rolling to undulating topography with elevations ranging from sea level to 111 feet above mean sea
level (msl). The higher elevations exist in the northern portion of Indian Head. Generally, the land

surface slopes to the east and southeast with slopes of 5 percent or less. The western side of the base
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along the Potomac River is characterized by 40- to 50-foot bluffs, whereas the slope on the eastern side

along the Mattawoman Creek is more gradual, except for a few areas with 10- to 40-foot bluffs.

14 METEOROLOGY

The Station experiences a modified moist, humid continental climate with warm and wet summers and
cool winters. The Appalachian and Blue Ridge mountain ranges to the west obstruct cold, continental air
in the winter, whereas the Potomac River and Atlantic Ocean contribute to more moderate temperatures

and higher humidity.

The mean temperature (1958-1987) at the station is 58°F (NOAA, 1987). The warmest month is typically
July with an average temperature of 79°F; January is the coldest month with an average temperature of
35°F.

The area receives an average of approximately 39 inches of precipitation per year, with approximately

17 inches of snow. Precipitation is uniformly distributed throughout the year (NOAA, 1987).

1.5 SOILS

The following discussion is a brief description of the soil types as classified by the United States
Department of Agriculture (USDA), Soil Survey of Charles County, Maryland (USDA, 1974), that may
have been encountered during the BSI. The dominant soil series in the Indian Head area are the
Beltsville, Keyport, and Elkton Silt Loams (Hart, 1983). Additional soil types commonly found on the
Stump Neck peninsula and surrounding area are Gravelly Land, Alluvial Land, Exum, Mattawan, and
Westphalia. Relevant portions of the Geologic Map, Charles County, Department of Natural Resources,
Maryland Geologic Survey and the General Soil Map, USDA, Soil Conservation Service, Charles County,

Maryland are shown Figures 1-2 and 1-3.

Indian Head (Cornwallis Neck) Peninsula

The Beltsville Silt Loam is found primarily in the upland elevations of the northern portion of the Indian
Head peninsula. The Beltsville series soils consist of silt and sand with moderate amounts of clay. They

are nearly level to moderately sloping and slowly permeable but well drained.
Areas of cut-and-fill soils are also found in the northern portion of Indian Head. Cut-and-fill lands are

areas where the native soils have been removed and graded or filled with other material or soil. These

areas were avoided when selecting sampling locations for the BSI.
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The Keyport and Elkton Silt Loams are found in the lower elevations of the southern portion of Indian
Head. They are both clayey silt loam soils. Both series are slowly permeable, however, the Elkton series

is less permeable than the Keyport series.

Stump Neck Peninsula

The Gravelly Land soil consist of gravelly deposits with soil types unidentifiable due to erosion.

Alluvial Land is nearly level and consists of soils formed by material recently eroded from uplands and
deposited on flood plains, or other low lying areas. The predominant soil is silt, and is generally poorly

draining. However in areas where the soil is sandier it drains well.

The Exum Series consists of gently sloping to moderately sloping, deep, moderately draining soils on

uplands. These soils are silty loams, with moderate amounts of clay and minor amounts of sand.

The Mattawan Series consists of soils that are nearly level to gently sloping and moderately well drained

to well drained. These soils formed on uplands in a sandy mantle over loamy sediment.

Westphalia series soils are gently sloping to strongly sloping, very deep, well drained soils on uplands.

They are sandy loams formed in old deposits containing well sorted sands.

1.6 REGIONAL GEOLOGY

The regional geology consists of a sedimentary wedge of Cretaceous to Quaternary, fluvial and marine
deposits overlying crystalline Precambrian metamorphic and igneous bedrock. The sedimentary wedge
dips and thickens eastward and ranges in thickness from 650 feet in the west to 900 feet in the eastern
portion of the Charles County (Vroblesky, 1991). It lies unconformably on the crystalline basement rock

surface, which dips to the east.

1.7 LOCAL GEOLOGY

A composite of the geologic units underlying the Indian Head Station, in stratigraphically ascending order,
are the lower Cretaceous Potomac Group; the Tertiary Aquia Formation, Nanjemoy Formation, Upland
Gravel 4, and Park Hall Formation, and several Quaternary fluvial and estuarine deposits
(McCartan, 1989).

The Potomac Group (Lower Cretaceous) consists of three geologic units (in descending stratigraphic

order): the Patapsco Formation, the Arundel Formation, and the Patuxent Formation. The lithology of the
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Potomac Group is interbedded clay, silt, sand, and gravel deposited in fluviodeltaic environments
(Hiortdahl, 1990), and ranges in thickness from 650 to 750 feet (Vroblesky, 1991; Harsh, 1990). The
upper 100 feet of the Patapsco Formation outcrops along the western bluffs of Indian Head NSWC along
the Potomac River. The middle and lower portions of the Patapsco subcrop below the Potomac River
(Hiortdahl, 1990). The Arundel Formation generally consists of a variegated clay. The Patuxent

Formation consist of clays with interbedded sand units.

The Aquia Formation (Upper Paleocene) consists of marine deposits of olive black to olive gray
micaceous glauconitic quartz sand interbedded with sand, silt, and clay. It is approximately 0 to 80 feet

thick in the Indian Head area and ranges to 175 feet thick in the eastern portion of Charles County.

The Nanjemoy Formation (lower Eocene) consists of marine deposits of dark grayish green to olive black
fine- to medium-grained, glauconitic quartz sand interbedded with silt and clay. Beds of fossils are
common in this formation. It is approximately 0 to 20 feet thick in the Indian Head area and ranges to
about 230 feet thick in the eastern portion of Charles County. At the contact with the underlying Aquia
Formation the interface is indistinct.

Upland Gravel 4 (upper Pliocene) consists of non-marine fluvial deposits of poorly sorted, fine- to
medium-sand with lenses of muddy sand and clay, grading downward to a gravely mud or medium- to
coarse-grained sand. The fines are generally pink to gray, and the coarser particles are yellow to orange.

The thickness of this formation in the area ranges from 0 to about 30 feet.

The Park Hall Formation (upper Pliocene) consists of non-marine fluvial and estuarine deposits of sand
and clay interbedded with sand with gravel. It is overlain unconformably by Quaternary deposits. The

thickness of this formation in the area ranges from 0 to about 60 feet.

The Tertiary geologic formations are missing in some areas (generally on the Stump Neck peninsula) in
the Indian Head area. Where this occurs the overlying Quaternary deposits come in contact with the
underlying Cretaceous formations. The Quaternary fluvial and estuarine deposits at Indian Head consist
of Pleistocene paleochannel deposits and Holocene alluvial deposits (Hiortdahl, 1990). They consist of
gravel, sand, silt, clay, and peat mixtures with irregular bedding. The aggregate thickness may range
from 0 to 40 feet.

1.8 REGIONAL HYDROGEOLOGY

The Patapsco and Patuxent Formations of the Potomac Group are the main groundwater aquifers used in

the western portion of Charles County and are separated by the Arundel Formation confining unit. The
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Cornwallis Neck and Stump Neck peninsulas are located in the western portion of Charles County.

Figure 1-4 presents a generalized cross-sectional view of the Indian Head regional area.

The three principal water-bearing zones within the Patapsco Formation are the Lower, Middle, and Upper
Sands. They are under confined conditions. The Lower Sand outcrops in Virginia; the Middle Sand
outcrops below the Potomac River and in Virginia; and the Upper Sand outcrops beneath the Potomac

River.

The water-bearing zones of the Patuxent Formation consist of laterally discontinuous sand lenses.

Recharge to the Patuxent Formation occurs in Virginia, where it outcrops.

1.9 LOCAL HYDROGEOLOGY

Shallow, unconfined to semi-confined groundwater at the Indian Head Station occurs from near surface to
approximately 45 feet below ground surface, with water table elevations ranging from sea level to
approximately 75 feet above mean sea level. Typically, the shallow groundwater occurs in perched
water-bearing zones and is recharged from infiltration (Hart, 1983; Slaughter and Otton, 1968). In some
lowland areas, surface water intrusion may be an additional source of recharge of the shallow aquifer
along the edge of water bodies, during periods of high tide, and possibly in areas of heavy groundwater
pumpage. It is assumed that shallow groundwater flow follows topography and discharges into local

water bodies.

The Potomac Group is the principal aquifer for the Indian Head Station. The Upper Sands of the Patasco
Formation are poor producers of groundwater in the Indian Head area and are not considered to be an
important aquifer. The Upper Sands could be considered to be a confining layer above the underlying
Middle and Lower Sand Aquifers in the Indian Head area and below the shallow small scale water-
bearing zones. The Middle Sand aquifer is believed to be hydraulically connected to the Potomac River,
where the river has eroded into it. Potomac River water may be partially recharging the aquifer in this

area because of the heavy pumping of supply wells at Indian head (Hiortdahl, 1990).

Groundwater elevations of the Potomac Group measured in 1990 indicate a cone of depression in the
Indian Head area. The area of influence extends for approximately 6 miles in the northeast and
southwest direction and approximately 2-3 miles in the northwest and southeast directions. The cone of
depression is a result of the heavy pumping at the Indian Head Station for the past 90 years. Under
natural conditions, groundwater would flow east-southeast, following the dip of the formations in the area
(Hiortdahl, 1990).
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1.10 STATION HYDROLOGY

The three principal waterways in the vicinity of Indian Head are the Potomac River, Mattawoman Creek,
and Chicamuxen Creek. The Potomac River is a tidally-influenced estuary and is slightly brackish.
Mattawoman and Chicamuxen Creeks are tributaries to the Potomac River and are also tidally influenced.

Tidal marshes exist along Mattawoman and Chicamuxen Creeks.

Station wastewaters from Indian Head are discharged from permitted outfalls to the Potomac River or
Mattawoman Creek and to tributaries of the Potomac River or Mattawoman Creek. Station wastewaters
from Stump Neck Annex are discharged from permitted outfalls to the Potomac River or Chicamuxen
Creek and to tributaries of the Potomac River or Chicamuxen Creek. The wastewaters consist of

industrial, sanitary, and storm effluents, or combinations thereof (Hart, 1983).

1.1 EPA GUIDANCE ON BACKGROUND CHARACTERIZATION

Characterization of background environmental media is often necessary for environmental site
investigations. The EPA has published several documents that discuss procedures to select numbers
and locations of sampling points, data quality objectives, data validation procedures, statistical methods
for evaluating data, and final end use of background data and statistics. These references were
consulted by TtNUS during the conduct of the BSI.

The general procedures to be used in a Comprehensive Environmental Response, Compensation and
Liability Act (CERCLA) Remedial Investigation (RI) are outlined in "Guidance for Conducting Remedial
Investigations and Feasibility Studies under CERCLA" (EPA, 1988a). In this document the EPA states
that sampling should be conducted in areas perceived to be upgradient from the contaminant source to
identify background levels and to determine whether there are contributions of contaminants from other
sources. However, no details are given about the amount of data, quality of data, or methods of data

evaluation necessary for background characterization.

Background characterization is further discussed in the document entitled "Risk Assessment Guidance for
Superfund Human Health Evaluation Manual, Part A, Interim Final" (EPA, 1989a). This document stated
that: "Background samples are collected at or near the hazardous waste site in areas not influenced by
site contamination. They are collected from each medium of concern in these offsite areas. That is, the
locations of background samples must be from areas that could not have received contamination from the
site, but do have the same basic characteristics as the medium of concern at the site." The Risk
Assessment Guidance for Superfund (RAGS) also suggests that statistics may be used in some cases to
test the hypothesis that "there is no difference between contaminant concentrations in background areas

and on site." This is referred to as the null hypothesis. If statistics are to be used, RAGS further states
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that: "The number of background samples collected at a site should be sufficient to accept or reject the

null hypothesis with a specified likelihood of error."

Guidance on background characterization for Resource Conservation and Recovery Act (RCRA)-related

studies is provided in the following documents:

e "RCRA Ground-Water Monitoring Technical Enforcement Guidance Document" (EPA, 1986)

e "Statistical Methods for Evaluating Ground-Water Monitoring from Hazardous Waste Facilities, Final
Rule" (EPA, 1988b)

e "Statistical Analysis of Ground-Water Monitoring Data at RCRA Facilities, Interim Final Guidance"
(EPA, 1989b)

e "Statistical Analysis of Ground-Water Monitoring Data at RCRA Facilities, Addendum to Interim Final
Guidance" (EPA, 1992a)

RAGS suggests the following guidance for "detailed information on soil sampling locations, general soil

and vegetation conditions, and sampling equipment, strategies, and techniques":

e "Soil Sampling Quality Assurance Guide, Review Draft" (EPA, 1989c)

o “Determination of Background Concentrations of Inorganics in Soils and Sediments at Hazardous
Waste Sites” (EPA, 1995)

The following recent guidance documents and policies were also considered during the preparation of the
BSI:

o “Procedural Guidance for Statistically Analyzing Environmental Background Data” (USN, 1998)

o “Handbook for Statistical Analysis of Environmental Background Data” (USN, 1999)

e “Navy Interim Final Policy on the Use of Background Chemical Levels” (USN, 2000)

e "Guidance for Characterizing Background Chemicals in Soil at Superfund Sites" (EPA, 2001)

e "Guidance for Environmental Background Analysis, Volume I: Soil" (USN, 2002)
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CENOZOIC COLLUVIUM UNDIVIDED—I'oorly  sotled, massive 1o
ciudely hedded clay 1o cobhie siee material, yellow to deep ced-brown in older depesits,
Bedding is subparalicl to lower contact . [anges clasts ame malriv supported . batriz and
larges “lsts were desived from ving Cretacocs Lo Plei wnils. Clists of
Lrow cxide-cansnted sonss wre commaon, Colluvinm forms by slow creep o mass move
ment downhill. Accumulatons foron intenmitiently om infermediate slopes, probably
duting =siended perianls of modemie meinfall. in Charles Coanty, colluvian is pizally
3-10fe (1-3 m) ehlek. The thickest, most exiensive colluvinm forms a3 aprons ac (oos ol
scarps bounding Cuacernary cerraces. Slmllar accomulsiinn. winmg searps Detween
Pliccene doposits are deeply weathered and dissected,

HOLOCENE DEMOSITS UNRIVIRED—Unconsolidated deposits beacatl the adia
cent o modern swamps and waleoways. Pooedy sorted sand and gravel, well-sorred
sand, slli, and clay. Coarser sediment is tan sxcept wheve it is dack geoon o black dus o
locally rewerked planconiie; finer sediment is gresnish gray ro black duc o iweo:para-
Loom ol nrganic mutesind and fine grained reworked glavennite. Neds alnng the Potomac
and Wicomos Kaver concain spurse hrackish water clam shells (Bangte cirmeia) as well
as locally abundane lenses of shells sewuiked Irom units as old as Paleocene. Deposi-
tional envircnments inferred for material mapped as Qs inelode tadsl rarsh, river, and
swamp. Thizkneas ranges froem 2-20 1 {1 6.5 m)and possibiy thicker in some chamncls.
Windblown sand deposits, typically lsa than 10 (013 m) thick, are pessent inoa fes
open areas sucls as plowed lields bus ure not shown on the map.

EENT ISLANL FORMATION (LIPPER PLEISTOCENEI—Mainby fine- 1o mediam.
grained, moderately sorted o pootly sorted slly sand, tan W otenge, with minor aray
siley te sandy dewarersd clay, Depasits of this formation are fowad along the Paicmac
River and the lewer reaches of ather sireams, Sut ars most simnifican: ou Coblb MNeck.
Glebar Paiim Meck, anad the bend of Zekiah Swamps Bun estuary. Wavy, snbhorizonts]
bedding plaes about 2-4 inches {310 emd aper ace typiesl in sandies parts of the uni
west of Manjemoy Creck. Comimon menesls, derivest muinly from edjacene highlands,
include quarte, gl ite, ilmenite, | Lile, sutile, Leurmaline, zircon,
kaolinite, vermicolite, pocthile, and ginhsite

A single "4 date on wood chips rom 2 Kent Bsland Tormation clay bed o the
wiciniiy ul e Gonse Ray Ageregate Company's docking facility south of Chicamuxen
Creek is 20,300+ 300 vears (M. Robin amil B M, Mivon, USGS, written sommiea-
tion, 15E6), The Kent Island Formation in Chailes and S0 Mary™ Counties snd the
castern shere of Chesapeske May was depnsited maindy in an estoae aod i eoselaies
with similur depocsits south of the Potomae River {Poquisen end Tyanhaven Forma-
tions, Mison and wlhers, 1983, Peat spmples in the Kent Island and age-equivaleat
Sinepuxent Formation cast of e Chesapeske By hove vislded '#C detes in the
24,000- 37,000 BF range (Owens and Decoy, 1973). I e Lype area, the Kend slund
Farmation criginally included two estuarine units (Owenz and Denny, 19792). Owens
pers, vomm., [#88) now separatcs those unic; the upper, which contains the deted peat
satiples, belongs to e Kert Tslind Formacion in the revised sense. and the lowes unil i
probably past of the lronshice Fomine.

In Charlzs County, the lower conzact af the Keal Island Forntalion s un erosionl
unconfermitg, marksd by a laver of pebblzs and either roct caste or burows, on uiles
of Pleistorenc to Creraccous see. The andt bs tvpieally 5-20001 (1,5-6 m) thick with the
Lop of the unil ol bt 20010066 m) elevation, nnd the bass &t abour sca level.

MARY LAND POINT FORMATION (UPPER PLEISTOCENE)—Flie- 1o coarse.
arained sand, well-socted (o pooly serted, grayich orange, in the gpper third of the
unitz poorly sorted silty gray o olive clay in mosl of Uee lower pael, aml dive groy
pebbly sand al the base, The clay contains plant fragments in places. Most af the sedi-
ment was reworked from adjacent heghlands. Oysier beds with sandy mud marrix are
Fomnd & 200 1 (14 m) chove sea level in bluffs east and weost of Maryland o,
Wavy-bedde d white and orange saod esposed Toe kilemeters heogesn Manismay Crock
and the Prince Ceorge's County ling, broken by overgrown areas of slumping, are alao
part of the Marylaad Point Formation.

exlends into 51 Mary's County and correlates with beach and shallow
maring fec.es east of Chesapeake Hay (leoshivs Foomation, Dwens and Denny, 1579 ;
Masuiwades Termation, Mixen, 1985), and south of the Folomas River (Sedgeliehl
Forimation, Muxon and olhers, 1989), Corals in the part of the Morfolk Formation
[Daks and others. |974) that 18 correlative with the Maryland Paint and fronshire Toz-
mattions have u nraninmalenuilibriom-setes amge of about 70,000 vears (Szabo, 1955).
The lower contact is an evosionel oo losmily marked in placss by pebhles, cobbles,
amdd roet custs: In Charles County, the Marvland Foiol Formalicn s eaally foone
averlving Miocene and oider units, 11 5 typically 2540 £t (8- 14 m) thick with the ugpee
contact azout 30 ft % m) and the lower conact at amous 0= 10t {03 m) below sz level,

OMAR FORMATION. ESTUARINE FACIES (LPPCER PLOISTOCENE)—
i Chirles Counnty, mud and muddy fine sand prading covmward o fine gravel with
coarae sand mati b Tvpically westhersd, with oo mnging from vellow to brown.
Mo extensive just south of the Prince Goeorges Cownty line: aleog 1he Palomac River,
alay prosend in rerrow ernsional remnants of fluvial erraces.

Dmar sediment derived from surrounding highlands comtaine minerals such a:
Tt Simanite, kinlindte, illiee, vermiculite, pocthite, and gobbsie. The Charles Coun-
al the Chnas Formaion thit wies desoriberd east of Chosapeake Bay
 197%ak; the Cimar conelatzs with the Shirley Furrmation south of
= (Mixon and others, 1985, A coral from cquivalent degeosits ina hlolT nesr
the toutl of thwe Rapsabarock River gave o pranium-dissquilbrivm-serizs age of about
AN, yenrs (Mivon and odhess, 19623 The Wlologe sequence in the Omar Formation
I Charles Coumty i e tex thiet of e Shi Formation in virgnia then 1o
the Omar Form: 0 S Mary's County, e interpretation B i) he lower holf of
the depositivmal cpcle (rimegressive phase) is recorded in Chales Cownty, amd ihe
upper half fregressive phase) o preserved in 5, Mary's County,

The Omar s uaconformasly overlain by e Mavlaad Poive and Keni Island
Fosmations, and by [olocens depesits, This contaet Ties below 20-30 £ (6-15 0. clova-
1iom, The upper dzpos surface of e il reached abonl 300 (15 m), The Tower
uaalisnt iy an erosional aneen formity on the Chicamuxen Church and olde: et
Thickness saness froi =500 (3-15 mi.

CHICAMUXEN CHURCH FORMATION (MIDDLE TO LOWER PLEISTO-
CENF—Silry clay and muddy fios saod, gading downward oo pebhly mud or zand;
colors are typically grayich yellow, orange, and brown. Dominanl miscrals e yuaree,
ilmenitz. kaolinite, vornveulite, gibhsits, and goethite The mxen el Fo-
0 is the main Pleistocenc unit betwecen Sandy Point i rytand Point on the
Potowae Wiver whers surface elevitions ate beowesn about 70 and 90 ft (20-27 m). 10
aczimulared in 8 stream and esuary svsien.

The ¢ imuxen Chorch Formation is present in St Mare’s Uowily and is e
releted with the Chuckatuek and Charles Uity Formations (endivided ) in Vieginia {dix-
st ant pkhers, 14893, In Morth and Souch Carolina, a oair in this siratigeaphic position
has vielded several cosal wanive dosguilibrivm-series dotes of about 436,000 wears
(Srahi, 1985), and has norval magoede polarity (Liddcoat, 1979, 1981, indizating ao
aye less than ahimet 700,000 years, In most places, the Pack Hall Foonation, UG, and
UGy were ceoded prlor o deposition of the Chicamuzen Church Fovmation. Llee
tepigitional surface of the unit (=2 ac abowt 70-%9 71 {21-27 ), ard the thickness -anges
Do 35-25 [L71017 m. [t is aneonformsbly overlsin by the Omar Farmation in a few
places.

i

PARK HaLL TORMATION (UFPER PLIOCENESilty, fine-grained sand, nnd
fine- to medinm gramed sand and clay inteebedded with medioni- 1o cogrze-prained
sand with pebkles, cobbles, und boulders. Coarser malenial is common af the fase.
Typical voluss of Foer grained and poorly soried matcrial are pink, pale brosn, ar
medinn vellows ormge, Vilike younger units, the Park Hall sonlains s large componsnt
i codimenr derived dircetly F ihe Picdmaont, Triasse kasin, and Appulachian
Mlountuins, # well az Jecally derived clasts.

s sallen it pressne (0 Park Hall clay heds az a fow localives in S Macy's
County. Chak, wine, hizkere, sweer pum, and hlack prm indicute i wasnl, [0S me
Clmate. The presenl of a few spscimens of exotics sueh i Plorocarsa and Ulnis
r#eikona) ndicate a Pliocene ags (1A, Sivkin, USGE dnd Auvlphi Loiversity, written
communication, 1080}, .

The Park Hall is found mainly in discon inwous meander szars south feam Chica-
musen Cregk o the Routz 300 bridee over the Potomis: River. The coarse-|
Z i n i Daoose Bay Aggregarcs pitin wesien Chadles Soun-
ne-grained gsiud ios 35 well exposed in clitfs near Popes Creek, Much of
= farmatian wit sioded during entrenchimen: of the Faiomac in the Pleistocene.

The estuarine and Ml beds composing the Park Hall Fomation n Charles
ey are corrslaied with the Walston Siltof the Delmarva Peninsula (Cwens and
Peny, 19790Y, nnl with el maring heds of late Plissene age o the Chowan River in
Worth Caculins (ISlackweldar, 1911 Hhe lower contaet it most places i an siosional
wnconformiy an the pre-Pliovene woits: Upland Gravel 3 and £ wers [:rulml;l_\l_rur.w\- 2d
hy erusion (il preceded deparition of the Park Hall. The Fark Malt is weoniormably
averlzin By the Chicenusen Church Tormation. The estuarine beds of the Park Liall
ieach @ mazimum suetace slovation of justover [0 ft (362 mp the bese i u\_usal,y b=
twzen A0 010 (18-20 m). Fluvial seds thet ure prubably par e Park 1all F-?rm!,u-
Viom may be found as vigh as 150 F (46 m), 19 the Park Hall is eonadly correlaed with
\he Windsor Formation of Yirzioia, the lie [iocens deposits i Charles Coomty i
beon upliftes roce than 30 fr (9 m) relatve to those iv Vilginia.

s i) 15 st N pe

UPLAND GRAVEL 4 {L.{ky) {UPPER P1IOCENE]—Poorly sonted fine- to mediur-
gramed sand; lenses of muddy smid and clay; grading downward to arivelly ||||:|d o
Jnediun- o conrse-grained sand, The lner erained parts of tz formatian e ly]m:‘a]ly
aray to pink; e coarses parts are yellow and orenge. LUl covers abom_hall II.EC upisod
arsn ol Charles County. A §-01- 13 1-m-b deep chanrel at Ironsides was fulk:q w;t_:\ ezl
sl upward-fining sand during wnd alter LGy dme. The lower contact of LGy is am un-
conformity un pre-Pliocene formations: the highes: whevalion of the uni i« about 180t
155 mi. Eroslon prior o nzennadation of the Park Hall Farmation rermuved some Uy
adjacent 1o the prote-Poomac River, .

U3y wun he distoguished from the Park Hall Tusation and UG by geo-
(norphelowy, mincralomy, and e e, Uy is sepirated from UGy ami e i'ark Hall
Formation by law szarps that sepresent the e ihesn bank of the pmm-[“g(cmc Riven
g TGy time and e imost landward position of the esiuary beaeh du:lpg Park [lall
Line, B many phives, e scarps are sovered by sollusinm o Live boen ereded back e
the clder enii The scarp between 1105, and TGy ie most easily discerned in «eep shopes
deseprding Lo Whe Patuxent River: the scmp e wesn LGy and the Park [Tall F-:!rme o
is mast appacent ‘o parls of St Man's Cousty and in the Pope ek area of Charfes
Clounty,

T

rences in mineralegy of the piofiles help o dist h the
Flicene uniss. Depth of the weathering fron: defined by the devzlepnient of diccti-
hedial veratculice and destraction of ilile o illice-smectite is less than 3 ft 41 m) e he
Viark Hall, thit 1081 (3 m) for UGy, and about 14-15 11 (4.5 mp for UGy nadditlon,
the sandier narts of UGy und U conain & larges partion of tonurmaline aid eilzon
tham enes (he Park Haol Tormation, Thess minerals a'c cesistant 1o weatherlng, wicrin
capusts (1o & single wourse-rock provinee, they eflect the reater age of the vun
whlch they ars mare shundant,

Ths deseription given by Caks and Coch (1573 for e “sand I:l e il the
Buznms Cele Formation in n Virgivia the material i Charles
Counly sssiened o L. Uhe Yicginia deposits anc inrerpreted s Muvial. woconfor-

malbly erverdying the Yarktoan Formm Ihe widsepread gravelly doposits thel cal ol
UG, in Chirles oty ace also lireele regrzssive fluvia® deposits cxcept in a few places
where burmwed., interhediled sand and clay beds suggest an cstuaTine e TG (20
164 11 (49 a5 near the 51, Masw's Councy fine). 1 Lhe cormelation of the deposiss is cur
-eee, Ui in Chinrles Cownty has besn wplified over 3091 15 m) relalive o Bazons Cas-
“le deposits in Virglnz. 5

Lici, maw also zorreline with the Beaverdam Sand (Oowens and Denry, 19;93)_0(
fhe [elmarea Feninsuli 17 1he Park Hall Forrraion and UGy in Charles County azein-
Aeed corrclnive with the Walsron Silt and 1he Beaverdam Surd, 1heie oy be lile time
representedl by the uaconformiy belween ihe twn Charles County formations G
Crwens, aral conumunication, 19871

Source: Geologic Map

Charles County
Department of Natural Resources
Maryland Geological Survey
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P:AGIS\NSWC_INDIAN_HEAD\0530.APR GENERAL SOIL MAP 01/25/02 KMP

SOIL ASSOCIATIONS *

Beltsville-Gravelly land-Bourne associaticn: Level to moderately sloping, moder-
ately well drained, loamy soils that are anly moderataly deep ta a denze, rant-
inhibiting fragisen, and steep, gravelly soil material

Beltsville-Exum-Wickham association: Level to mederately sloping, moderataly
we il drained and well drained loamy zcilz, some of which are only moderately

deep 1o a hard, dense, root-inhibiting fragiasar

Westphalic-Eroded lend-Grevelly lond assaciesion: Gently sloping to strongly
zleping, well-drained, dominantly leamy sails; steep, severely eroded seil material;
and gravelly scil material

Beltsville-Fveshore-Sassafras association: Level to moderately zloping, moder-
ately wel! drained to exceszively dreined, loamy and sandy zeils, some of which
are enly moderately deep to o hord, denze, root-inhititing fragipan

Leonardtowa-Beltaville azsociation: Leve! to gently sloping, poor'y drained ane
mederately well drained, loomy scils that are erly moderctely deep to o dense,

root- inhikiting frogipan

Magnolia association: Level te moderately sloping, wel-drained, canmy zoils

- Elkton-Cthello-Keyport association: MNearly level to mocerately sloping, poerly
% drained and mocerately well drained, leomy zcils, some of whizh have a clayey

< subsoil
7777 Sussotras-Mattapex-GOthello associasion: Level to gently sloping, well drained,
/f////ﬁ moderately well drained, and poorly drained, loamy scils
Evesbora-Keyport-Elk-on association: Level to moderately sloping exceszively
drained, sundy scils and moderate ly well draired and goarly drained, level ta
gently sloping, loamy scils that have a clayey subsoll
Bibb-Tidal Marsh-Swamp aszociation: Leve! or nearly level, poorly drained zoils
an floed plains and miscellaneous unclassitied wetland

* Texture refers to the texture of the surface ayer unless otherwise stated.

Compiled 1872

Source: General Soil Map
U.S. Department of Agriculture
Soil Conservation Service
Maryland Agricultural Experiment Station
Charles County, Marland
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2.0 PREVIOUS AND SUPPLEMENTAL STUDIES

Several environmental investigations have been conducted at the Station; however, based on a review of
the available data, only background data collected during the implementation of CTOs 222, 287, and 320
by TtNUS, and data for CH2M Hill background samples for IR Sites 11, 13, 21, and 25 were considered
for inclusion into the background data set for Indian Head. The Station-wide background soil
investigation was conducted under CTOs 287 and 320. The following table summarizes additional
potential background samples from the Verification Investigation conducted of 4 sites under CTO 222
(1996) and the RCRA Facility Investigation/Verification Investigation conducted of 5 sites under CTO 287
(1998) that were considered for inclusion in the background soils data sets:

CTO IR Site/SWMU Surface Soil Samples  Subsurface Soil Samples

222 IR Site 63 S25-MW03-001 S$25-MW03-002
(Area 8) (0 to 2’ bgs) (2 to 4’ bgs)
222 IR Site 64 S26-MW03-001 S26-MW03-002
(Improvised Explosives Devices) (0 to 2’ bgs) (3 to 5’ bgs)
287 IR Site 61 RN6SS0170101 RN6SB0170301
(Range 6) (0 to 1’ bgs) (4 to 6’ bgs)
287 IR Site 58/59 RN3SS0010101 RN3SB0010301
(Range 3) (0 to 1’ bgs) (4 to 6’ bgs)’
287 IR Site 38 RPLSS0030101 RPLSB0030101
(Rum Point Landfill) (0 to 1’ bgs) (4 to 6 ‘ bgs)
287 IR Site 60 DBSS0040101 DSBSB0040101
(Dump Site B) (0 to 2’ bgs) (4 to 6’ bgs)

All of these samples were collected at locations anticipated to be upgradient of contaminant source areas.

The extent of the data review for inclusion into the background soil data set is discussed in Section 3.

Those samples selected for inclusion in the background soils data set are also identified in Section 3.

129702/P

2-1

CTO 0320



3.0 DEVELOPMENT OF THE BACKGROUND SOIL DATA SET

Section 3 describes the field investigations to collect background soil data, presents the results of the
background field investigations, and evaluates data for inclusion in the background data set for the
Station. The field investigation for 50 percent of the background soil data (samples collected from soil
borings numbered 1 through 10) was conducted during the 287 RCRA Facility/Verification Investigation
(RFI/VI) field investigation of six sites at the Stump Neck Annex (June 18, 1997, through September 17,
1997). Additional background soil samples were collected with the Site 57 and Mattawoman Creek
investigations in September and October 2001 (samples collected from soil borings numbered 10 through
20). Data for these samples, supplemental data available from RFls and VIs at the Stump Neck Annex
(CTOs 287 and 222), and data available from CH2M Hill (another Navy contractor working at the Station)
were evaluated for inclusion in the background data set for the Station. To allow for future statistical
comparisons to data from IR Sites/SWMUs/AOCs, a goal of 10 background data points (minimum per
data group) was established in the original work plan documents developed for the background
investigation (B&R Environmental, 1997). Additionally, a literature search for background environmental
data was performed. Boring log sheets, survey data, and sample log sheets for the background soil
samples are included in Appendices B and C. Appendix D contains all analytical data, Appendix E
contains the results of the statistical analysis of the data, and Appendix F contains the data validation

memoranda for the BSI samples.

Surface and subsurface soil samples from 36 locations were considered for inclusion in the background

soil dataset. Potential background soil data were available as follows:

e Surface and subsurface soil samples collected from 20 locations during the BSI (1997 and 2001),

e Surface and subsurface soil samples collected from four upgradient monitoring well locations during
the RFI/VI at the Stump Neck Annex (CTO 287, 1997) (IR Sites 38, 60, 61 and 58/59),

e Surface and subsurface soil samples collected from two monitoring well locations during the
implementation of CTO 222 (1995) (IR Sites 63 and 64 at Stump Neck Annex), and

e Surface and subsurface soil samples (limited locations only) from 10 site-specific background
locations sampled by CH2M Hill (IR Sites 11, 13, 21, and 25 on the Cornwallis Neck Peninsula).
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3.1 RESULTS OF THE LITERATURE SEARCH

Several government agencies (e.g., the Maryland Department of Environment) were contacted regarding
the availability of background soil data in the general vicinity of the Station. Background soil data were

not available.

3.2 BACKGROUND SOIL INVESTIGATION SAMPLING PROGRAM

Surface and subsurface soil samples were collected from 20 soil boring locations: 5 hollow stem auger
soil borings [BGDSBO01 through BGDSBO05 (converted into monitoring wells)], and 15 hand-auger borings
(BGDSBO06 through BGDSB20). Two soil samples were collected at each boring location (one surface
and one subsurface) for a total of 20 surface soil samples and 20 subsurface samples (plus duplicates).
Samples were collected in areas where the soil is believed to be natural, non-fill material and is not
anticipated to have been impacted by facility operations. The primary objective of the background soll
investigation is the development of a background dataset that is representative of background conditions
across NSWC Indian Head and, therefore, may be used to distinguish background concentrations in soils
from site-related contamination. (Additionally, a background dataset should be “robust” for purposes of
performing the statistical tests used to differentiate background concentrations from site-related

contamination).

Soil borings BGDSB02 through BGDSB05, BGDSB12 through BGDSB16, and BGDSB19 were installed
within the Indian Head area (or main area, Cornwallis Neck Peninsula) of the Station. Soil borings
BGDSB01, BGDSB07, BGDSB08, BGDSB09, BGDSB11, and BGDSB20 were installed on the Stump
Neck Annex property. Three soil borings (BGDSB06, BGDSB10, and BGDSB18) were installed off-base
within Smallwood State Park. One soil boring (BGDSB17) was installed off-base within the Indian Head
Township. The sampling locations are shown on Figures 3-1 through 3-3. The sampling locations are
depicted in relationship to the IR Sites, SWMUs and other AOCs at the Station.

The selection of the initial 10 background soil surface and subsurface sample locations (BGDSBO1
through BGDSB10) (1997) was based on the project objectives and on comments received from the
Naval facility personnel prior to and during a site reconnaissance and during the 1997 background field
investigation effort. The selection of 1997 sampling locations primarily considered the geographic

relationships of the IR Sites/SWMUs and other AOCs to the proposed locations.
Soil boring BGDSB01 (converted into background monitoring well BGDMWO01) was placed in the

southeast corner of the Stump Neck Annex in an area established as a wildlife viewing area. This

location is in a very remote area.
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Soil boring BGDSBO02 (converted into background monitoring well BGDMWO02) was placed in the north-
central portion of Cornwallis Neck peninsula in a wooded area consisting mostly of pine trees with a fairly

thick canopy, approximately 30 feet southwest of an off-road vehicle trail.

Soil boring BGDSBO03 (converted into background monitoring well BGDMWO03) was placed in the
southwestern portion of Indian Head (Cornwallis Neck) in an area of very low relief. This is primarily a
deciduous wooded area with a fairly thick canopy and moderate underbrush, and is approximately 50 feet

south of the railroad tracks.

Soil boring BGDSB04 (converted into background monitoring well BGDMWO04) was placed in the
southwestern portion of Indian Head (Cornwallis Neck) approximately 100 feet south of Strauss Avenue
and 30 feet southwest of an off-road vehicle trail. The area has very low relief and consists mostly of pine

trees with a fairly thick canopy.

Soil boring BGDSBO05 (converted into background monitoring well BGDMWO05) was placed at the
northeast Indian Head boundary, south of State Route 210 and approximately 50 feet from the road. The
area is of very low relief and consists mostly of pine trees with a moderate canopy and thick underbrush

consisting of pine saplings.

Soil boring BGDSBO06 was placed in the eastern portion of Smallwood State Park, approximately 75 feet

northwest of Sweden Point Road in an area consisting primarily of deciduous trees with thick underbrush.

Soil boring BGDSBO07 was placed in the central portion of the Stump Neck Annex, approximately 500 feet
east (uphill) from Marshall road and northeast of the Munitions Disassembly Building. The location is in a

deciduous forested area.

Soil boring BGDSBO08 was located in the north-central portion of the Stump Neck Annex, approximately
700 feet southeast of the intersection of Archer Avenue and Roach Road and approximately 100 feet

southeast and uphill of a cleared area, in a primarily deciduous wooded area.

Soil boring BGDSB09 was located in the western portion of the Stump Neck Annex, approximately
400 feet northeast of Archer Avenue and 100 feet northeast of an unnamed road opposite Porter Road.

This location is in deciduous woods.
Soil boring BGDSB10 was located in the western portion of Smallwood State Park, 3000 feet downstream

from the State Road 210. The boring was placed in a stream valley approximately 1000 feet west of

Governor Smallwood’s House in a deciduous wooded area.
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As detailed in the Technical Memorandum entitled "Additional Background Samples for Indian Head
Division, Naval Surface Warfare Center" (TtNUS, 2001), additional background soil samples were
recommended based on statistical analysis of the available 1997 background data which indicated that
the 1997 background soil dataset may contain as many as four underlying populations (see Appendix E).
Additional samples were collected from background soil boring locations 11 through 20 to increase the
size of the background soil datasets (i.e., develop more robust background datasets) and further test the
hypothesis that the background soil dataset contained four underlying populations. The additional
background soil samples were collected in a randomized fashion within general areas targeted for
background sampling. Randomization was recommended so that the sample within a target area would

be collected in an unbiased manner. Details on the randomization protocol are presented in Appendix E.

Soil boring BGDSB11 was placed in the central portion of the Stump Neck Annex adjacent to
marsh/wetland area (Stump Neck Impact Area - IR Site 30) and approximately 800 feet south of Archer

Avenue in an area of deciduous trees with thick underbrush.

Soil boring BGDSB12 was placed in the southwestern portion of Indian Head (Cornwallis Neck) in an
area of moderate elevation. This is primarily a deciduous wooded area with a fairly thick canopy with little

to no underbrush, approximately 150 feet east of Building 788.

Soil boring BGDSB13 was placed in the southwestern portion of Indian Head (Cornwallis Neck)
approximately 1000 feet southeast of Strauss Avenue and 500 feet northeast of Building 747. The area

consists mostly of deciduous trees with a fairly thick canopy with little to no underbrush.

Soil boring BGDSB14 was placed at the northeast portion of Indian Head (Cornwallis Neck) within a
residential area south of Building D-322 and in the vicinity of the golf course. The area consists of a cut

grass with sparse pine trees.
Soil boring BGDSB15 was placed in the northeastern portion of Indian Head (Cornwallis Neck),
approximately 800 feet west of Building 1600 and 200 feet northwest of the road in an area consisting

primarily of deciduous trees with some underbrush.

Soil boring BGDSB16 was placed in the eastern portion of Indian Head (Cornwallis Neck), approximately

50 feet west of Building 965. The location is in a grassy residential area.

Soil boring BGDSB17 was located off the Indian Head Facility in the Township of Indian Head,
approximately 400 feet north of Rt. 210 and 300 feet east of Dr. Andrews Road, and approximately
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100 feet north of the location of a former public school clearing. The area is a wooded area consisting
primarily of deciduous trees with some sparse man made wood structures in the vicinity of the sampling

location.

Soil boring BGDSB18 was located in the western portion of Smallwood State Park, 4000 feet downstream
from the State Road 210. The boring was approximately 800 feet east of General Smallwood’s House in

a wooded area consisting primarily of deciduous trees.

Soil boring BGDSB19 was located in the north central portion of the Indian Head Facility (Cornwallis
Neck), approximately 50 feet east of Reservation Road and 250 feet west of Building 507. This location

is a deciduous wooded area.

Soil boring BGDSB20 was placed in the southeastern portion of the Stump Neck Annex adjacent to an
electromagnetic radiation testing facility (large clear field). The sampling area consisted primarily of

deciduous trees with little to no underbrush.

Soail boring locations 11 through 20 were selected to compliment the soil boring locations 1 through 10.
Additionally, the locations were selected based on the locations of the known IR Sites/SWMUs and
AOCs, and with consideration of the underlying soil/geologic types as detailed in Figures 1-2 and 1-3.
The additional background soils sample locations were selected in a randomized fashion within the
general areas that the Indian Head Installation Restoration Team (IHIRT) targeted for sampling.
Randomization was used so that the sample within a background target area was collected in an
unbiased manner (EPA, 2000). The following procedures were followed for each area targeted for

background sampling as discussed above:

1) A 1000-foot by 1000-foot square area (1E+6 square feet) at each background location

recommended for sampling was delineated on a map as the target area.

2) The area on the map was subdivided into 100-foot by 100-foot square grids (i.e., 10,000 square
feet).

3) A uniform random number generator was used to randomly select a grid-square where samples
were to be collected. The maps showing the randomly selected locations were provided to the
field crew.

The randomly selected sampling locations (selection procedure described above) were found in the field

using compass and tape measure or pace techniques.
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A licensed land surveyor surveyed all locations in reference to Maryland State Plane Coordinate System.
The vertical control was referenced to the National Geodetic Vertical Datum (NGVD) 1929, and the

horizontal control was referenced to the North American Datum (NAD) 1983.

3.3 SUPPLEMENTAL SAMPLING PROGRAM

Twelve soil samples were considered for inclusion in the background data set to supplement the data
collected during the BSI. These samples were available for four CTO 287 RFI/VI soil boring locations and
two CTO 222 VI soil boring locations (two from each boring installed). The locations of the soil borings
ultimately selected for inclusion into the background soil dataset are illustrated on Figure 3-1 and
Figure 3-2.

Four soil borings (RPLSB03, RN6SB17, RN3SB01, and DSBSB04) installed as part of the CTO 287
RFI/VI field effort at the Stump Neck Annex were positioned upgradient (off-site) from their respective
sites. Soil types and proximity to the site were considered in determining whether to include samples
from these borings in the background investigation data set. The soil samples from soil boring locations
RPLSB03 and RN6SB17 were considered to be suitable background candidates and were added to the
background data set. These borings are not anticipated to be impacted by site activities and are not
located in fill areas. The soil samples from soil boring RN3SB01 were not included in the background
data set because the boring was located in proximity to Archer Avenue and the soils in this area are likely
to be fill material associated with the construction of the road. Boring DSBSB04 samples were not used
in the data set, because the boring may have been placed in close proximity to the site. The positioning
of these borings was determined primarily by the local topography at the individual IR Sites/SWMUs. The
CTO 287 RFI/VI Report prepared for the Stump Neck Annex in 1997 provides hydrogeologic and geologic

details regarding these additional soil boring locations and the associated RFI/VI Sites.

Also at Stump Neck Annex, soil borings 256MW03 and 26MWO03 were installed upgradient of Area 8 (IR
Site 63) and the Improvised Explosive Device (IED) site (IR Site 64), respectively, as part of a CTO 222
VI (B&R Environmental, 1996). Soil samples collected from these two soil borings were added to the
background data set. The borings are not located in the immediate vicinity of the sites and were not
placed in fill areas. The analytical program for the supplemental samples is presented in Tables 3-1 and
3-2.

3.4 SAMPLING PROCEDURES FOR BSI SOIL SAMPLES

The surface and subsurface soil samples for the BSI were collected from hand auger or hollow-stem

auger borings in accordance with the procedures detailed in the B&R Environmental Background
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Investigation Work Plan (B&R Environmental, 1997a). The surface soil samples were generally collected
at a depth of 0 to 1 foot below land surface, and the subsurface soil samples at a depth of 3 to 5 or 4 to
5 feet below land surface. However, at some locations the subsurface samples were collected at depths
less than 3 to 5 feet because of auger refusal due to dense gravel, or shallow groundwater. Summary

Table 3-3 provides the sampling depths at each location.

The BSI samples collected in 1997 were analyzed for the following parameters: target compound list
(TCL) pesticides and polychlorinated biphenyls (PCBs), target analyte list (TAL) metals plus tin, total
organic carbon/total organic halide (TOC/TOX), and grain size distribution. The BSI samples collected in
2001 were analyzed for the following parameters: TCL volatile organic analytes (VOAs), semivolatile
organic analytes (SVOAs), PCBs and pesticides; TAL metals plus mercury; grain size and TOC. A soil
sample log sheet was generated for each sample. The sample log sheets are supplied in Appendix C.
Each sample was given a unique twelve-digit identification number in accordance with the B&R

Environmental Background Investigation Work Plan (B&R Environmental, 1997a).

Sample summary Tables 3-1 and 3-2 provide a list of samples collected during the BSI and supplemental
sampling programs and the analyses performed by the laboratory for surface and subsurface soils.
Aforementioned background soil samples collected by CH2M Hill are also included in Tables 3-1 and 3-2

(identified as the IS series).

3.5 RESULTS OF THE SURFACE AND SUBSURFACE SOIL BACKGROUND AND
SUPPLEMENTAL SAMPLING PROGRAMS

This section presents the results of the physical soil characterization and chemical analyses of surface
and subsurface soil samples collected from the 20 BSI borings, the supplemental TtNUS borings, and
CH2M Hill background samples from IR Sites 11, 13, 21, and 25 on Cornwallis Neck Peninsula. The
supplemental TtNUS borings include two upgradient borings from the 1997 RFI/VI Report
(RN6MWO005001 and RPLMWO001001) and two borings from the CTO 222 Verification Investigation
Report (B&R Environmental, 1996) (25MWO03 and 26MWO03). Tables 3-3 and 3-4 summarize available
grain size and soil type information. Table 3-5 presents the summary of positive detections for surface
soils. Figures 3-4, 3-5, and 3-6 show the locations of surface soil samples and list the positive detections
for samples on the Indian Head facility (Cornwallis Neck), Stump Neck Annex, and offsite respectively.
Table 3-6 presents the summary of positive detections for subsurface soils. Figures 3-7, 3-8, and 3-9
show the locations of subsurface soil samples and list the positive detections for samples on the Indian
Head facility (Cornwallis Neck), Stump Neck Annex, and offsite, respectively. Statistical analyses of the
data are presented in Section 4 (e.g., simple descriptive statistics are presented for surface and

subsurface soil samples).
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3.5.1 Physical Soil Characteristics

The BSI soil samples collected at 20 locations (20 surface and 20 subsurface samples), were analyzed
for grain size distribution analysis. Grain size analysis was not done on the supplemental samples
because it was not part of the analytical program for the 1997 RFI/VI, or the 1995 VI (B&R Environmental,
1996), or the CH2M Hill analytical protocol.

Any large gravel was manually removed from the sample aliquot prior to placing it into a sample container
for particle-size analysis. The results were reported using the Unified Soil Classification System and
grain-size distribution curves. Results (Table 3-3) indicate that the surface soils are primarily silt or silty
sand mixtures and the subsurface soils consist primarily of clayey sand or clay. Included in Table 3-3 is
the U.S. Department of Agriculture (USDA) classification, and soil classification. Laboratory reports for

the grain-size distribution analysis are provided in Appendix D.

Grain size for soil samples exhibited the following trends. Generally, the grain size coarsened downward
at five soil boring locations (BGDSB01, BGDSB08, BGDSB09, BGDSB019, and BGDSB020) and
coarsened upward at 12 soil boring locations (BGDSB03, BGDSB04, BGDSB05, BGSDB06, BGDSBO07,
and BGDSBO011 through BGDSB017). No change was noted at three locations (BGDSB02, BGDSB18,
and BGDSB10).

3.5.2 Organic Compounds

Eight volatile organic compounds, one phthalate compound, 17 polyaromatic hydrocarbons (PAHSs), two
explosive compounds, two pesticides and three miscellaneous semi-volatile organic compounds were
detected in the background soil samples. All had low frequencies of detection, with the exception of
bis(2-ethylhexyl)phthalate, a common laboratory contaminant. In overview, benzo(a)pyrene was the only
organic compound detected at a concentration exceeding an EPA Region Ill Risk-Based Concentration
(RBC). Based on a review of the sample-specific chemical data presented in Figures 3-4 through 3-9, the
inorganic profile of the background soil samples was not affected by the presence of these organics in the

samples.

Volatile Organic Compounds

The following volatile organic compounds were detected in the background surface and subsurface soil

samples:
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Volatile Organic Maximum Maximum Frequency Region 3 RBCs
Compound Concentration Concentration of (Residential/Industrial)
Surface (ug/kg) Subsurface Detection
(ng/kg)

Acetone 13,000 1,800 3/40 7.8E+6/2E+8
Cyclohexane 3.6 ND 1/22 NA
Ethylbenzene 2.4 ND 1/40 7.8E+6/2E+8
Methyl acetate 2.3 ND 1/22 7.8E+7/2E+9
Styrene 1.3 ND 1/40 1.6E+7/4.1E+8
Toluene 140 3.3 4/40 1.6E+7/4.1E+8
Total Xylenes 9.9 9 5/24 1.6E+8/4.1E+9
Trichlorofluoromethane 2.5 2.7 7/40 2.3E+7/6.1E+8

The maximum concentrations of all volatile organic compounds detected were less than the Region 3
RBCs.
According to Hawley’s Condensed Chemical Dictionary (Lewis, 1993), cyclohexane is used in the

Acetone is a common laboratory blank contaminant and a frequently used solvent product.

manufacture of nylon and is a solvent for cellulose; it is also a paint and varnish remover. Ethylbenzene,
toluene, and xylene are fuel components and, consequently, are sporadically detected in background
samples because of the widespread use of fuel and fuel products in our industrialized society. Methyl
acetate is a paint remover, lacquer solvent and an intermediate in synthetic flavorings. Styrene is used in
the manufacture of polystyrene. Trichlorofluoromethane is a solvent, a chemical intermediate, and is

used in fire extinguishers.

Semivolatile Compounds

The following semi-volatile organic compounds were detected in the background surface and subsurface

soil samples:

Semi-Volatile Organic Maximum Maximum Frequency Region 3 RBCs
Compound Concentration | Concentration of (Residential/Industrial)
Surface Subsurface Detection
(ng/kg) (ng/kg)
1,3-Dinitrobenzene ND 32 1/20 7.8E+3/2.0E+5
2-Methylnaphthalene 73 ND 1/40 1.6E+6/4 1E+7
Acenaphthene 140 ND 1/40 4. 7E+6/1.2E+8
Acetophenone 64 ND 3/40 7.8E+6/2.0E+8
Anthracene 260 ND 1/40 2.3E+7/6.1E+8
Benzaldehyde 59 ND 1/34 7.8E+6/2.0E+8
Benzo(a)anthracene 480 ND 1/40 8.7E+2/7.8E+3
Benzo(a)pyrene 390 ND 1/40 8.7E+1/7.8E+2
Benzo(b)fluoranthene 420 ND 1/40 8.7E+2/7.8E+3
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Semi-Volatile Organic Maximum Maximum Frequency Region 3 RBCs
Compound Concentration | Concentration of (Residential/Industrial)
Surface Subsurface Detection
(ng/kg) (ng/kg)
Benzo(ghi)perylene 130 ND 1/40 2.3E+6/6.1E+7
Benzo(k)fluoranthene 60 ND 1/40 8.7E+3/7.8E+4
Bis(2-ethylhexyl)phthalate 7,500 120 14/40 4 .6E+4/4.1E+5
Carbazole 130 ND 1/34 3.2E+4/2.9E+5
Chrysene 440 ND 1/40 8.7E+4/7.8E+5
Dibenzofuran 65 ND 1/40 3.1E+5/8.2E+6
Fluoranthene 1,100 ND 2/40 3.1E+6/8.2E+7
Fluorene 150 ND 1/40 3.1E+3/8.2E+4
Indeno(123-cd)pyrene 100 ND 1/40 8.7E+2/7.8E+3
Naphthalene 110 ND 1/40 1.6E+6/4.1E+7
Phenanthrene 1,100 ND 1/40 2.3E+6/6.1E+7
Pyrene 880 ND 2/40 2.3E+6/6.1E+7

The PAHs listed above are fuel components and combustion by-products.

Consequently, they are

sporadically detected in both rural and urban background soil samples at concentrations similar to or
greater than those detected in the background soil samples collected for the NSWC Indian Head.
Examples of background PAH concentrations reported in the literature are included in Appendix E.
Acetophenone is a perfumery, a solvent intermediate for pharmaceuticals, and is used in flavorings.
Bis(2-ethylhexyl)phthalate is a plasticizer and a common laboratory contaminant. Benzaldehyde is a
chemical intermediate for dyes, and is used in flavoring materials, and perfumes. Dinitrobenzene
compounds are used in organic synthesis, dyes, and as a camphor substitute in cellulose nitrate

(nitrocellulose). No PAHs were detected in subsurface soils.

Pesticides/PCBs

In surface and subsurface soil, 4,4’-DDE and 4,4’-DDT were detected at concentrations which were at
least 2 to 3 orders of magnitude less than the EPA Region Ill RBCs. As noted in the literature examples
presented in Appendix E, these chemicals are sporadically detected in background soil samples because

of their wide-spread, historical use as pesticides.

Energetics

As summarized in Tables 3-5 and 3-6, a limited number of the background soil samples were analyzed
for energetics. However, these compounds were only detected in one CH2M Hill surface soil sample,
collected at IR Site 11.

Region Il RBCs.

The concentrations detected were three orders of magnitude less than EPA
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3.5.3 Inorganic Compounds

Inorganic compounds were detected in surface soil at high frequencies. However, in overview, none of
the metals were detected at concentrations exceeding those reported for Eastern U.S. soil (where
available). Arsenic (Cpax = 18.3 mg/kg), lead (Cax = 149 mg/kg) and selenium (C,,.x = 1.2 mg/kg) were
the only metals reported at concentrations exceeding background concentrations available for the State
of Maryland (Dragun, 1991). Neither lead nor selenium concentrations exceeded EPA Region Il RBCs.
The maximum concentration of arsenic (C,ax = 18.3 mg/kg) detected in surface soil exceeded the Region

[l residential and industrial RBCs (EPA, 2002), but was within the range for Eastern U.S. soil.

Inorganic compounds also were detected in subsurface soils at high frequencies. However, cobalt was
the only metal detected at concentrations exceeding those reported for Eastern U.S. soils (where
available). Arsenic, cobalt, mercury, and selenium were the only metals reported at concentrations
exceeding the values reported for State of Maryland surface soils (where available). Of these metals,
only arsenic exceeded an EPA Region Il RBC for soil ingestion assuming a residential and industrial land
use scenario. Arsenic with a Cax Of 14.15 mg/kg exceeds the range for Maryland soil of 1.1 - 7.1 mg/kg.
Cobalt was detected at a maximum concentration of 133 mg/kg, which exceeds the ranges for Eastern
U.S. and Maryland soils, but is less than the Region Il RBCs. The Cp, values of 61,100 mg/kg for iron
and 6.05 mg/kg of thallium exceed the residential RBCs but fall within the range for Eastern U.S. soil.
Iron is an essential macronutrient. The maximum detected selenium concentration of 2.7 mg/kg exceeds
the range for Maryland soils, but this concentration is less than the Region Il RBC considered protective

of human health and than the values for Eastern U.S. soils.

3.54 Miscellaneous Compounds

The Total Petroleum Hydrocarbon (TPH) maximum concentrations of 33.7 mg/kg and 39.1 mg/kg
detected in surface soil and subsurface soil, respectively, exceed a State of Maryland benchmark of
10 mg/kg, which is the definition of “oil-contaminated soil” (Code of Maryland Regulations). TPH was not
detected in subsurface sandy soil. TPH was detected at location S26-MWO03. However, a review of the
inorganic data for soils collected at S26-MWO03 (Tables 3-5 and 3-6) indicates that the TPH present in the

soils does not influence the inorganic profile of the samples.
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TABLE 3-1

SUMMARY OF SURFACE SOIL SAMPLING AND ANALYTICAL PROGRAM
BACKGROUND SOIL INVESTIGATION REPORT

INDIAN HEAD DIVISION
NSWC INDIAN HEAD, MARYLAND

ANALYTICAL FRACTION/PARAMETER (METHOD)

Sample
Identification

VOA
(SW846 8260B)

APP IX VOA
(SW846 8240B)

APP IX SVOA
(SW846 8270B)

TAL Metals
(excluding Hg)

(SW846 6020)

Mercury
(SW846 7471A)

TAL Metals

(SW846
6010A/7000)

APP IX Metals

(SW846
6010A/7000)

Explosives
(SW846 8330)

TCL SVOA
(SW846 8270C)

TCL Pesticides

(SW846 8081)

TCL Pesticides
(SW846 8081A)
TCL PCBs
(SW846 8081)
TCL PCBs
(SW846 8082)
*Miscellaneous
(EPA 300.0)
Particle Size
(ASTM D422)
TPH
(EPA 418.1)

ToC
(LLOYD KAHN)

TOX
(SW846 9020B)

TPH-GRO

TPH-DRO

CYANIDE

NITROGLYCERIN

AMMONIUM
PERCHLORATE

NITROGUANIDINE

PETN

pH

BGDSS0010101

BGDSS0020101

BGDSS0030101

BGDSS0040101

BGDSS0050101

BGDSS0060101

BGDSS0070101

BGDSS0080101

BGDSS0090101

XXX XXX ||| >

XXX XXX X[ > ||| >

XXX XXX XXX ||| >

BGDSS0100101

XXX XXX [ X[ >

BGDSS0110101

BGDSS0120101

BGDSS0130101

BGDSS0140101

BGDSS0150101

BGDSS0160101

BGDSS0170101

BGDSS0180101

BGDSS0190101

BGDSS0200101

KX XXX XX [ X[ X<

XXX XXX ||| >

KU [ X[ X<

XX XXX XX [ X[ ><

XXX XX XXX XXX XXX XX [ XX | X [ X | <

XXX XXX XX [ X[ X<
XXX XXX XX [ X[ X<

DX XXX XX XXX XXX XX [ XX | X [ X | <

RN6SS0170101

RPLSS0030101

S$25-MW03-001

x

$26-MW03-001

XX

1S1155390001(1)

1S11SS400001 (1)

1S1155410001 (1)

1S11SS410001P (1)

1S1155420001 (1)

XXX | [x

XXX | [x

XX XX |[x

XXX | [x

XXX |[x

1S13SS1000001 (1)

XX XXX [x

XXX [X[X[>

152155180001 (1)

152155190001 (1

1S21S5S200001 (1

XX |[x

XX XX XXX [ X<

X[X[x

XX |[x

X[X|[x

)
)
1S2555180001 (1)
152555190001 (1)

XX XXX XX XXX [ X

XD XXX X[ | X [><| > | > [ >

XX XXX XX XXX [ X

XX XX [ XX [>

XXX | [x

XXX X[ XX [>

* Miscellaneous parameters include ammonia and nitrate/nitrite
1 - The analytical methods for these samples are not available at this time and may not be those methods noted in the header.

APP IX - Appendix IX

VOA - Volatile organic analyte

SVOA - Semi-volatile organic analyte

TAL - Target analyte list

TCL - Target compound list
PCBs - Polychlorinated biphenyls

TPH - Total petroleum hydrocarbons
TOC - Total organic carbon
TOX - Total organic halides

Hg - Mercury

DRO - Diesel range organics

GRO - Gasoline range organics

PETN - pentaerythritoltetranitrate




TABLE 3-2

SUMMARY OF SUBSURFACE SOIL SAMPLING AND ANALYTICAL PROGRAM
BACKGROUND SOIL INVESTIGATION REPORT
INDIAN HEAD DIVISION
NSWC INDIAN HEAD, MARYLAND

ANALYTICAL FRACTION/PARAMETER (METHOD)

Sample
Identification

VOA
(SW846 8260B)
APP IX VOA
(SW846 8240B)

APP IX SVOA
(SW846 8270B)

TAL Metals
(excluding Hg)

(SW846 6020)

Mercury
(SW846 7471A)

TAL Metals

(SW846
6010A/7000)

APP IX Metals

(SW846
6010A/7000)

Explosives
(SW846 8330)

TCL SVOA
(SW846 8270C)

TCL Pesticides

(Sw846 8081)
TCL Pesticides
(SW846 8081A)

TCL PCBs

(SW846 8081)

TCL PCBs

(SwW846 8082)

*Miscellaneous

(EPA 300.0)

Particle Size

(ASTM D422)

TPH
(EPA 418.1)

TOC
(LLOYD KAHN)

TOX
(SW846 9020B)

TPH-GRO

TPH-DRO

CYANIDE

NITROGLYCERIN

AMMONIUM
PERCHLORATE

NITROGUANIDINE

PETN

BGDSB0010101

BGDSB0020101

BGDSB0030101

BGDSB0040101

BGDSB0050101

BGDSB0060101

BGDSB0060101-D

BGDSB0070101

BGDSB0080101

BGDSB0090101

BGDSB0100101

XXX XXX XX XX | <

XXX XXX XX XX | <
XXX XXX XX XX | <

XXX XXX XX XX | <

BGDSB0110101

BGDSB0120101

BGDSB0130101

BGDSB0140101

BGDSB0150101

BGDSB0160101

BGDSB0170101

BGDSB0180101

BGDSB0190101

XXX X XXX XXX

BGDSB0200101

XXX X XX XXX | X

XXX XXX XXX | X

XXX XX XXX | X

XXX XXX XXX | x
XXX XXX XXX | X

XXX XXX XXX XXX XXX XXX XXX XX | X

XXX XXX XXX XXX XXX XXX XX XX XX | X

RN6SB0170301

RN6SB0170301-D

XX

X|X|>x

RPLSB0030101

X|X|>x

X|X|>x

$25-MW03-002

x

S$26-MW03-002 X

x|

1S11SB230203

1S11SB240203

1S11SB250203

XXX

1)
1)
1)
1)

1S11SB260203

XXX XX |

XXX

XXX

X|X|X|>x

XXX

XXX

XXX

XXX

XXX

XXX

* Miscellaneous parameters include ammonia and nitrate/nitrite
1 - The analytical methods for these samples are not available at this time and may not be those methods noted in the header.

APP IX - Appendix IX

VOA - Volatile organic analyte
SVOA - Semi-volatile organic analyte
TAL - Target analyte list

TCL - Target compound list

TPH - Total petroleum hydrocarbons
TOC - Total organic carbon

TOX - Total organic halides

DRO - Diesel range organics

GRO - Gasoline range organics
PETN - pentaerythritoltetranitrate
Hg - Mercury




TABLE 3-3

SUMMARY OF THE GRAIN SIZE DISTRIBUTION IN SURFACE AND SUBSURFACE SOIL SAMPLES
BACKGROUND SOIL INVESTIGATION REPORT

INDIAN HEAD DIVISION
NSWC INDIAN HEAD, MARYLAND

PAGE 1 OF 2
Sample .
Depth | 50th Percentile Percent by weight
Sample Number | (feet bgs) | grain size (mm) | % Gravel | % Sand | % Silt | % Clay [uscs!" UsSDA® Soil Description
Surface Soil
BGDSS0010101 0 -1 0.0500 16.5 31.5 33.0 19.0 ML Loam Sandy silt with some clay and gravel.
BGDSS0020101 0 -1 0.3200 0.0 77.0 15.0 8.0 SM Sandy Loam  |Sand with some silt trace clay.
BGDSS0030101 0 -1 0.0200 0.0 26.5 43.5 30.0 CL Clay Loam Silt with some clay and sand.
BGDSS0040101 0 -1 0.0600 0.0 35.0 62.0 3.0 ML Silt Loam Sandy silt with trace clay.
BGDSS0050101 0 -1 0.0150 0.0 12.5 62.0 25.5 ML Silt Loam Silt with some clay and sand.
BGDSS0060101 0 -1 0.2000 5.0 77.0 12.0 6.0 SM Loamy Sand |Sand with some silt trace clay trace gravel.
BGDSS0070101 0 -1 0.0200 3.5 31.0 40.0 25.5 ML Loam Sandy silt with some clay trace gravel.
BGDSS0080101 0 -1 0.0120 1.5 16.5 52.0 30.0 ML Clay Loam Silt with some clay and sand trace gravel.
BGDSS0090101 0 -1 0.0950 0.0 55.0 31.0 14.0 SM Sandy Loam [Silty sand with some clay.
BGDSS0100101 0 -1 0.2000 0.0 68.0 21.0 11.0 SM Sandy Loam [Sand with some silt and trace clay.
BGDSS0110101 0 -1 0.0203 0.0 27.0 50.5 22.5 ML Silt Loam Silt with some sand and clay.
BGDSS0120101 0 -1 0.0542 0.4 40.4 39.2 20.0 ML Loam Sand and silt with some clay, trace gravel.
BGDSS0130101 0 -1 0.2300 0.0 67.2 214 11.4 SM Sandy Loam [Sand with some silt and clay.
BGDSS0140101 0 -1 0.1140 0.0 52.4 29.3 18.3 SM Sandy Loam |Sand with some silt and clay.
BGDSS0150101 0 -1 0.6660 3.4 96.6 0.0 0.0 SP Sand Sand trace gravel.
BGDSS0160101 0 -1 0.0288 10.0 32.3 31.6 26.1 ML Loam Sand, silt, and clay, trace gravel.
BGDSS0170101 0 -1 0.0116 0.5 12.6 49.9 37.0 ML Silty Clay Loam [Clayey silt with some sand, trace gravel.
BGDSS0180101 0 -1 0.2210 10.3 62.5 15.0 12.2 SM Sandy Loam [Sand with some silt, clay, and gravel.
BGDSS0190101 0 -1 0.0115 0.0 19.0 45.6 35.4 ML Silty Clay Loam [Clayey silt with some sand.
BGDSS0200101 0 -1 0.0210 0.0 25.1 48.8 26.1 ML Loam Silt with some clay and sand.
Subsurface Soil
BGDSB0010101 3 -5 0.0800 0.5 51.0 22.0 26.5 SC | Sandy Clay Loam |Sand with some clay and silt, trace gravel.
BGDSB0020101 3 -5 0.3200 0.0 83.0 7.4 9.6 SM Loamy Sand |Sand with trace clay and silt.
BGDSB0030101 4 - 5 0.0060 0.0 14.0 39.0 47.0 CL Clay Silty clay with some sand.
BGDSB0040101 4 - 5 0.0042 0.0 19.5 28.0 52.5 CL Clay Clay with some silt and sand.
BGDSB0050101 4 - 5 0.0058 0.0 14.0 37.0 49.0 CL Clay Clay with some silt and sand.
BGDSB0060101 4 - 5 0.0900 2.0 54.0 21.0 23.0 SC | Sandy Clay Loam |Sand with some clay and silt, trace gravel.
BGDSB0070101 4 - 5 0.0170 0.0 39.0 18.0 43.0 CL Clay Sandy clay with some silt.
BGDSB0080101 4 - 45 0.1600 3.5 53.0 16.5 27.0 SC | Sandy Clay Loam |Sand and clay with some silt, trace gravel.
BGDSB0090101 4 - 5 0.1500 0.0 79.0 4.5 16.5 SC Sandy Loam [Sand with some clay, trace silt.

1 USCS - Unified Soil Classification System.
2 USDA - U.S. Department of Agriculture.
bgs - below ground surface




TABLE 3-3

SUMMARY OF THE GRAIN SIZE DISTRIBUTION IN SURFACE AND SUBSURFACE SOIL SAMPLES
BACKGROUND SOIL INVESTIGATION REPORT
INDIAN HEAD DIVISION

NSWC INDIAN HEAD, MARYLAND

PAGE 2 OF 2
Sample .
Depth | 50th Percentile Percent by weight
Sample Number | (feet bgs) | grain size (mm) | % Gravel | % Sand | % Silt | % Clay [uscs!" UsSDA® Soil Description
BGDSB0100101 4 - 5 ~ 0.1050 2 53 28 17 SM Sandy Loam |Sand with some silt and clay.
BGDSB0110101 [ 25 - 3 0.0161 0.4 26.3 45.7 27.6 ML Clay Loam Silt with some clay and sand, trace gravel.
BGDSB0120101 3 -5 0.0293 0.3 26.2 451 28.4 ML Clay Loam Silt with some clay and sand, trace gravel.
BGDSB0130101 3 -5 0.1420 1.7 54.2 33.1 11.0 SM Sandy Loam ([Silty sand with some clay, trace gravel.
BGDSB0140101 3 -5 0.0373 0.0 43.1 28.8 28.1 ML Clay Loam Sand with some silt and clay.
BGDSB0150101 3 -5 0.0095 0.0 34.9 20.3 44.8 ML Clay Sandy clay with some silt.
BGDSB0160101 3 -5 0.0024 0.3 14.2 30.5 55.0 ML Clay Clay with some silt and sand, trace gravel.
BGDSB0170101 3 -4 0.0090 0.1 21.2 37.9 40.8 ML Clay Silty clay with some sand, trace gravel.
BGDSB0180101 3 -4 0.1900 11.8 57.4 17.8 13.0 SM Sandy Loam [Sand with some silt, clay, and gravel.
BGDSB0190101 3 -5 0.0275 1.7 43.2 144 40.7 ML Clay Sand and clay with some silt, trace gravel.
BGDSB0200101 3 -5 0.1660 0.2 65.7 14.6 19.5 SM Sandy Loam  |Sand with some clay and silt, trace gravel.

1 USCS - Unified Soil Classification System.
2 USDA - U.S. Department of Agriculture.
bgs - below ground surface




TABLE 3-4

SUMMARY OF BACKGROUND SOIL SAMPLES
BACKGROUND SOIL INVESTIGATION REPORT
INDIAN HEAD DIVISION

NSWC INDIAN HEAD, MARYLAND

PAGE 1 OF 2
Sample Identifier Peninsula | Sample Grain | Geologic Soil
Elevation Size Map Association (2)
(feet) Unit (1)

BGDSS0010101 Stump Neck | 89.14 0.05 TUG4 2
BGDSB0010101 Stump Neck | 89.14 0.08 TUG4 2
BGDSS0020101 Cornwallis 38.47 0.32 Qm 1
BGDSB0020101 Cornwallis 38.47 0.32 Qm 1
BGDSS0030101 Cornwallis 38.23 0.02 Qm 9
BGDSB0030101 Cornwallis 38.23 0.006 Qm 9
BGDSS0040101 Cornwallis 36.34 0.06 Qm 9
BGDSB0040101 Cornwallis 36.34 0.0042 Qm 9
BGDSS0050101 Cornwallis 110.8 0.015 Tp 1
BGDSB0050101 Cornwallis 110.8 0.0058 Tp 1
BGDSS0060101 Smallwood 10 0.2 Qh 2
BGDSB0060101 Smallwood 10 0.09 Qh 2
BGDSS0070101 Stump Neck 110 0.02 TP 2
BGDSB0070101 Stump Neck 110 0.017 TP 2
BGDSS0080101 Stump Neck 50 0.012 Qc 10
BGDSB0080101 Stump Neck 50 0.16 Qc 10
BGDSS0090101 Stump Neck 20 0.095 Qm 9
BGDSB0090101 Stump Neck 20 0.15 Qm 9
BGDSS0100101 Smallwood 30 0.2 Qh 2
BGDSB0100101 Smallwood 30 0.105 Qh 2
BGDSS0110101 Stump Neck 3.37 0.0203 Qk 10
BGDSB0110101 Stump Neck 3.37 0.0161 Qk 10
BGDSS0120101 Cornwallis 23.31 0.0542 Qm 9
BGDSB0120101 Cornwallis 23.31 0.0293 Qm 9
BGDSS0130101 Cornwallis 43.98 0.23 Qo 9
BGDSB0130101 Cornwallis 43.98 0.142 Qo 9
BGDSS0140101 Cornwallis 80.52 0.114 Tp 1
BGDSB0140101 Cornwallis 80.52 0.0373 Tp 1
BGDSS0150101 Cornwallis 87.37 0.666 Tp 1
BGDSB0150101 Cornwallis 87.37 0.0095 Tp 1
BGDSS0160101 Cornwallis 122.86 0.0288 Tp 1
BGDSB0160101 Cornwallis | 122.86 0.0024 Tp 1
BGDSS0170101 Cornwallis 89.95 0.0116 Tp 1
BGDSB0170101 Cornwallis 89.95 0.009 Tp 1
BGDSS0180101 Smallwood 92.08 0.221 TUG4 2
BGDSB0180101 Smallwood 92.08 0.19 TUG4 2
BGDSS0190101 Cornwallis 83.24 0.0115 Qc 1
BGDSB0190101 Cornwallis 83.24 0.0275 Qc 1
BGDSS0200101 Stump Neck 57.3 0.021 Ta 10
BGDSB0200101 Stump Neck 57.3 0.166 Ta 10
S25MW03001 Stump Neck| 71.14 NA CCu 10
S25MW03002 Stump Neck | 71.14 NA CCu 10




TABLE 3-4

SUMMARY OF BACKGROUND SOIL SAMPLES
BACKGROUND SOIL INVESTIGATION REPORT
INDIAN HEAD DIVISION
NSWC INDIAN HEAD, MARYLAND

PAGE 2 OF 2
Sample Identifier Peninsula | Sample Grain | Geologic Soil
Elevation Size Map Association (2)
(feet) Unit (1)
S26MW03001 Stump Neck 31 NA Qm 9
S26MW03002 Stump Neck 31 NA Qm 9
RN6SS0170101 Stump Neck 32 NA Qm 9
RN6SB0170301-D Stump Neck 32 NA Qm 9
RPLSS0030101 Stump Neck 89 NA Qc 2
RPLSB0030101 Stump Neck 89 NA Qc 2
1IS11S039-42 (3) Cornwallis 10 NA Qh 9
I1IS11S039-42 (3) Cornwallis 10 NA Qh 9
1IS13S010 (3) Cornwallis 80 NA Qc 1
1IS21S018-20 (3) Cornwallis 50 NA Qm 9
1IS25S018-19 (3) Cornwallis 60 NA Qc 9

1 As defined in the Geologic Map, Charles County, Department of Natural Resources, Maryland Geologic Survey.

2 As defined in the General Soil Map, USDA, Soil Conservation Service, Charles County, Maryland.
3 CH2M Hill station identifier presented.
4 Approximate elevation given for some samples. Not all sample locations were surveyed.




TABLE 3-5

SUMMARY OF POSITIVE DETECTIONS IN SURFACE SOIL SAMPLES
BACKGROUND SOIL INVESTIGATION REPORT

INDIAN HEAD DIVISION
NSWC INDIAN HEAD, MARYLAND

PAGE 1 OF 17

SITE REGION 3 REGION 3

LOCATION RBC RBC BGDSS01 BGDSS02 BGDSS03 BGDSS04
SAMPLE ID RESIDENTIAL | INDUSTRIAL | BGDSS0010101 BGDSS0020101 BGDSS0030101 BGDSS0040101
SACODE SoIL SoIL NORMAL NORMAL NORMAL NORMAL

MATRIX ss ss ss ss

SAMPLE DATE 7/15/1997 712411997 7/30/1997 7/29/1997

TOP DEPTH (FEET) 0 0 0 0

BOTTOM DEPTH (FEET) 1 QUAL 1 QUAL 1 QUAL 1 QUAL
VOLATILE ORGANICs (UG/KG)

ACETONE 7800000 200000000

CYCLOHEXANE NA NA

ETHYLBENZENE 7800000 200000000

METHYL ACETATE 78000000 2000000000

STYRENE 16000000 410000000

TOLUENE 16000000 410000000

TOTAL XYLENES 160000000 4100000000

TRICHLOROFLUOROMETHANE 23000000 610000000

SEMIVOLATILE ORGANICs (UG/KG)

2-METHYLNAPHTHALENE 1600000 41000000

ACENAPHTHENE 4700000 120000000

ACETOPHENONE 7800000 200000000

ANTHRACENE 23000000 610000000

BENZALDEHYDE 7800000 200000000

BENZO(A)ANTHRACENE 870 7800

BENZO(A)PYRENE 87 780

BENZO(B)FLUORANTHENE 870 7800

BENZO(G,H,|)PERYLENE 2300000 61000000

BENZO(K)FLUORANTHENE 8700 78000

BIS(2-ETHYLHEXYL)PHTHALATE 46000 410000

CARBAZOLE 32000 290000

CHRYSENE 87000 780000

DIBENZOFURAN 310000 8200000

FLUORANTHENE 3100000 82000000

FLUORENE 3100000 82000000

INDENO(1,2,3-CD)PYRENE 870 7800

NAPHTHALENE 1600000 41000000

PHENANTHRENE 2300000 61000000

PYRENE 2300000 61000000

PESTICIDES/PCBs (UG/KG)

[4,4-DDE [ 1900 [ 17000 [ 3.6 [ u | 1.5 [ w 0.23 J 1.5 [ w
[4,4-DDT [ 1900 [ 17000 [ 3.6 [ u ] 4.5 [ uJ 0.38 J 4.6 [ uJ
INORGANICs (MG/KG)

ALUMINUM 78000 2000000 11200 2010 10200 7460

ARSENIC 0.43 3.8 2.1 0.78 3.2 2.8

BARIUM 5500 140000 52.3 13.4 66.8 47.8
BERYLLIUM 160 4100 0.56 K 0.05 J 0.53 J 0.53 J
CADMIUM 78 2000 0.13 U 0.11 U 0.12 U 0.13 U
CALCIUM NA NA 120 B 98.8 B 126 B 144 B
CHROMIUM 230 6100 13.4 35 K 19.3 K 13.2 K
COBALT 1600 41000 4.2 0.58 15 7.9

COPPER 3100 82000 4.6 B 1.8 5.4 5.4




TABLE 3-5

SUMMARY OF POSITIVE DETECTIONS IN SURFACE SOIL SAMPLES
BACKGROUND SOIL INVESTIGATION REPORT
INDIAN HEAD DIVISION
NSWC INDIAN HEAD, MARYLAND

PAGE 2 OF 17
SITE REGION 3 REGION 3
LOCATION RBC RBC BGDSS01 BGDSS02 BGDSS03 BGDSS04
SAMPLE ID RESIDENTIAL | INDUSTRIAL | BGDSS0010101 BGDSS0020101 BGDSS0030101 BGDSS0040101
SACODE SoIL SoIL NORMAL NORMAL NORMAL NORMAL
MATRIX ss ss ss ss
SAMPLE DATE 7/15/1997 712411997 7/30/1997 7/29/1997
TOP DEPTH (FEET) 0 0 0 0
BOTTOM DEPTH (FEET) 1 QUAL 1 QUAL 1 QUAL 1 QUAL
CYANIDE 1600 41000
IRON 23000 610000 9380 2770 14900 11800
LEAD 400 750" 7.4 K 9 10 B 9.4 B
MAGNESIUM NA NA 714 143 K 750 K 573 K
MANGANESE 1600 41000 245 24.9 J 375 J 184 J
MERCURY 23 610 0.04 0.03 K 0.03 K 0.03 K
NICKEL 1600 41000 5.8 17 7.8 L 5.5 L
POTASSIUM NA NA 471 128 516 309
SELENIUM 390 10000 0.3 0.22 U 0.7 0.83
SILVER 390 10000 0.07 U 0.06 B 0.06 U 0.07 U
SODIUM NA NA 23.4 U 22 UL 40.5 L 50.8 L
THALLIUM 5.5 140 0.26 U 0.22 U 0.38 B 0.52 B
VANADIUM 550 14000 21.7 12.6 27.8 23.4
ZINC 23000 610000 21.7 6.2 26.2 22.2
MISCELLANEOUS PARAMETERs (MG/KG)
AMMONIA NA NA
DIESEL RANGE ORGANICS NA NA
GASOLINE RANGE ORGANICS NA NA
NITRITE/NITRATE NA NA
PERCENT MOISTURE NA NA
PH S.U. NA NA
TOTAL ORGANIC CARBON NA NA 4140 10000 3110 3780
TOTAL PETROLEUM HYDROCARBONS NA NA
TOTAL SOLIDS % NA NA
EXPLOSIVEs (UG/KG)
[2-NITROTOLUENE | 780000 [ 20000000 ] |
[4-NITROTOLUENE [ 780000 [ 20000000 | [




TABLE 3-5

SUMMARY OF POSITIVE DETECTIONS IN SURFACE SOIL SAMPLES

BACKGROUND SOIL INVESTIGATION REPORT
INDIAN HEAD DIVISION

NSWC INDIAN HEAD, MARYLAND

PAGE 3 OF 17

SITE REGION 3 REGION 3

LOCATION RBC RBC BGDSS05 BGDSS06 BGDSS07 BGDSS08 BGDSS09
SAMPLE ID RESIDENTIAL | INDUSTRIAL | BGDSS0050101 BGDSS0060101 BGDSS0070101 BGDSS0080101 BGDSS0090101
SACODE SoIL SoIL NORMAL NORMAL NORMAL NORMAL NORMAL

MATRIX ss ss Ss ss Ss

SAMPLE DATE 712411997 7/31/1997 8/1/1997 8/1/1997 8/1/1997

TOP DEPTH (FEET) 0 0 0 0 0

BOTTOM DEPTH (FEET) 1 QUAL 1 QUAL 1 QUAL 1 QUAL 1 QUAL
VOLATILE ORGANICs (UG/KG)

ACETONE 7800000 200000000

CYCLOHEXANE NA NA

ETHYLBENZENE 7800000 200000000

METHYL ACETATE 78000000 2000000000

STYRENE 16000000 410000000

TOLUENE 16000000 410000000

TOTAL XYLENES 160000000 4100000000

TRICHLOROFLUOROMETHANE 23000000 610000000

SEMIVOLATILE ORGANICs (UG/KG)

2-METHYLNAPHTHALENE 1600000 41000000

ACENAPHTHENE 4700000 120000000

ACETOPHENONE 7800000 200000000

ANTHRACENE 23000000 610000000

BENZALDEHYDE 7800000 200000000

BENZO(A)ANTHRACENE 870 7800

BENZO(A)PYRENE 87 780

BENZO(B)FLUORANTHENE 870 7800

BENZO(G,H,l)PERYLENE 2300000 61000000

BENZO(K)FLUORANTHENE 8700 78000

BIS(2-ETHYLHEXYL)PHTHALATE 46000 410000

CARBAZOLE 32000 290000

CHRYSENE 87000 780000

DIBENZOFURAN 310000 8200000

FLUORANTHENE 3100000 82000000

FLUORENE 3100000 82000000

INDENO(1,2,3-CD)PYRENE 870 7800

NAPHTHALENE 1600000 41000000

PHENANTHRENE 2300000 61000000

PYRENE 2300000 61000000

PESTICIDES/PCBs (UG/KG)

[4,4-DDE [ 1900 [ 17000 1.5 [ uw ] 1.5 [ uJ 1.5 uJ 10 [ v 1.4 [ w
[4,4-DDT [ 1900 [ 17000 4.4 [ u ] 4.6 [ w 4.4 uJ 9.4 [y 4.3 [ u
INORGANICs (MG/KG)

ALUMINUM 78000 2000000 7500 2570 J 10700 J 13400 J 6530 J
ARSENIC 0.43 3.8 2.5 1.7 L 2.1 3.1 0.85 L
BARIUM 5500 140000 36.1 19.4 J 37 J 45.5 J 34.1 J
BERYLLIUM 160 4100 0.17 J 0.47 0.34 L 0.6 L 0.24

CADMIUM 78 2000 0.14 U 0.25 0.22 K 0.26 K 0.15

CALCIUM NA NA 109 B 275 B 140 B 149 B 149 B
CHROMIUM 230 6100 12.5 K 12.2 J 13.2 J 15.9 J 77 J
COBALT 1600 41000 2.3 3 2.5 4.2 2.2

COPPER 3100 82000 4.6 2.1 5.3 17.3 3.1




TABLE 3-5

SUMMARY OF POSITIVE DETECTIONS IN SURFACE SOIL SAMPLES

INDIAN HEAD DIVISION
NSWC INDIAN HEAD, MARYLAND

BACKGROUND SOIL INVESTIGATION REPORT

PAGE 4 OF 17

SITE REGION 3 REGION 3

LOCATION RBC RBC BGDSS05 BGDSS06 BGDSS07 BGDSS08 BGDSS09
SAMPLE ID RESIDENTIAL | INDUSTRIAL | BGDSS0050101 BGDSS0060101 BGDSS0070101 BGDSS0080101 BGDSS0090101
SACODE SoIL SoIL NORMAL NORMAL NORMAL NORMAL NORMAL

MATRIX ss ss Ss ss Ss

SAMPLE DATE 712411997 7/31/1997 8/1/1997 8/1/1997 8/1/1997

TOP DEPTH (FEET) 0 0 0 0 0

BOTTOM DEPTH (FEET) 1 QUAL 1 QUAL 1 QUAL 1 QUAL 1 QUAL
CYANIDE 1600 41000

IRON 23000 610000 9620 7260 J 10300 J 13400 J 4370 J
LEAD 400 750" 14.6 6.7 9.8 149 5.5
MAGNESIUM NA NA 478 K 354 K 668 K 1050 454 K
MANGANESE 1600 41000 62.8 J 114 J 46.8 J 80.9 J 22.7 J
MERCURY 23 610 0.04 K 0.03 0.05 0.05 0.03

NICKEL 1600 41000 3.2 2.5 4.9 8.6 L 4.5
POTASSIUM NA NA 251 752 J 511 J 787 J 454 J
SELENIUM 390 10000 0.51 0.54 J 0.53 J 0.79 J 0.46 J
SILVER 390 10000 0.07 B 0.1 B 0.07 U 0.07 U 0.1 B
SODIUM NA NA 26.1 UL 38.5 51.6 50 51.9

THALLIUM 5.5 140 0.52 B 0.26 U 0.26 U 0.26 B 0.27 U
VANADIUM 550 14000 18.5 11.8 J 23.9 J 29.2 J 12.4 J
ZINC 23000 610000 15.7 23.4 J 19.6 J 27.8 J 15.1 J
MISCELLANEOUS PARAMETERs (MG/KG)

AMMONIA NA NA

DIESEL RANGE ORGANICS NA NA

GASOLINE RANGE ORGANICS NA NA

NITRITE/NITRATE NA NA

PERCENT MOISTURE NA NA

PH S.U. NA NA

TOTAL ORGANIC CARBON NA NA 9910 4820 9910 14000 2810

TOTAL PETROLEUM HYDROCARBONS NA NA

TOTAL SOLIDS % NA NA

EXPLOSIVEs (UG/KG)

[2-NITROTOLUENE | 780000 [ 20000000 ] | [

[4-NITROTOLUENE [ 780000 [ 20000000 | [ [
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SITE REGION 3 REGION 3

LOCATION RBC RBC BGDSS10 BGD11 BGD12 BGD12 BGD12

SAMPLE ID RESIDENTIAL | INDUSTRIAL | BGDSS0100101 BGDSS0110101 BGDSS0120101 BGDSS0120101-AVG BGDSS0120101-D
SACODE SoIL SoIL NORMAL NORMAL ORIG AVG DUP

MATRIX Ss Ss ss Ss ss

SAMPLE DATE 8/17/1997 10/3/2001 9/11/2001 9/11/2001 9/11/2001

TOP DEPTH (FEET) 0 0 0 0 0

BOTTOM DEPTH (FEET) 1 QUAL 1 QUAL 1 QUAL 1 QUAL 1 QUAL
VOLATILE ORGANICs (UG/KG)

ACETONE 7800000 200000000 12 U 23 uJ 23 uJ 23 uJ
CYCLOHEXANE NA NA 12 UR 5.7 1] 5.65 1] 5.6 U
ETHYLBENZENE 7800000 200000000 12 U 5.7 U 5.65 U 5.6 U
METHYL ACETATE 78000000 2000000000 12 UR 5.7 1] 5.65 1] 5.6 U
STYRENE 16000000 410000000 12 U 1.3 J 1.3 J 5.6 U
TOLUENE 16000000 410000000 12 U 5.7 1] 5.65 1] 5.6 U
TOTAL XYLENES 160000000 4100000000 17 U 17 U 17 U
TRICHLOROFLUOROMETHANE 23000000 610000000 2.1 J 11 1] 11 1] 11 U
SEMIVOLATILE ORGANICs (UG/KG)

2-METHYLNAPHTHALENE 1600000 41000000 50 U 370 1] 370 1] 370 U
ACENAPHTHENE 4700000 120000000 50 U 370 U 370 U 370 U
ACETOPHENONE 7800000 200000000 63 U 370 1] 370 1] 370 U
ANTHRACENE 23000000 610000000 55 U 370 U 370 U 370 U
BENZALDEHYDE 7800000 200000000 160 uJ 370 uJ 370 uJ 370 uJ
BENZO(A)ANTHRACENE 870 7800 42 U 370 U 370 U 370 U
BENZO(A)PYRENE 87 780 63 U 370 1] 370 1] 370 U
BENZO(B)FLUORANTHENE 870 7800 42 U 370 U 370 U 370 U
BENZO(G,H,|)PERYLENE 2300000 61000000 55 U 370 1] 370 1] 370 U
BENZO(K)FLUORANTHENE 8700 78000 110 U 370 U 370 U 370 U
BIS(2-ETHYLHEXYL)PHTHALATE 46000 410000 66 J 73 B 221.5 1] 370 U
CARBAZOLE 32000 290000 42 uJ 370 U 370 U 370 U
CHRYSENE 87000 780000 67 U 370 1] 370 1] 370 U
DIBENZOFURAN 310000 8200000 42 uJ 370 1] 370 1] 370 U
FLUORANTHENE 3100000 82000000 42 U 370 1] 370 1] 370 U
FLUORENE 3100000 82000000 46 U 370 1] 370 1] 370 U
INDENO(1,2,3-CD)PYRENE 870 7800 67 U 370 1] 370 1] 370 U
NAPHTHALENE 1600000 41000000 50 U 370 1] 370 1] 370 U
PHENANTHRENE 2300000 61000000 42 U 370 1] 370 1] 370 U
PYRENE 2300000 61000000 42 U 370 1] 370 1] 370 U
PESTICIDES/PCBs (UG/KG)

|4,4-DDE [ 1900 [ 17000 1.4 [ u | 4.1 [ u | 0.34 [ R 0.3 J ] 0.30 J
[4,4-DDT [ 1900 [ 17000 4.2 [ u ] 4.1 [ u ] 3.5 [y 2.225 uJ_ | 1.9 uJ
INORGANICs (MG/KG)

ALUMINUM 78000 2000000 6210 6800 J 14200 J 11400 J 8600 J
ARSENIC 0.43 3.8 2.5 5.9 [ ] 8.3 ] 7.45 ] 6.6

BARIUM 5500 140000 30.8 40.7 J 97.2 84.05 70.9

BERYLLIUM 160 4100 0.15 B 0.44 1.3 1.055 0.81

CADMIUM 78 2000 0.27 U 0.08 U 0.42 L 0.2475 1] 0.15 U
CALCIUM NA NA 119 K 422 J 346 J 325.5 J 305 J
CHROMIUM 230 6100 9.2 14.4 26.1 J 21.5 J 16.9 J
COBALT 1600 41000 2.7 8.9 17.5 13 8.5

COPPER 3100 82000 3.3 6.6 22.6 19.45 16.3
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SITE REGION 3 REGION 3

LOCATION RBC RBC BGDSS10 BGD11 BGD12 BGD12 BGD12

SAMPLE ID RESIDENTIAL | INDUSTRIAL | BGDSS0100101 BGDSS0110101 BGDSS0120101 BGDSS0120101-AVG BGDSS0120101-D
SACODE SoIL SoIL NORMAL NORMAL ORIG AVG DUP

MATRIX Ss Ss ss Ss ss

SAMPLE DATE 8/17/1997 10/3/2001 9/11/2001 9/11/2001 9/11/2001

TOP DEPTH (FEET) 0 0 0 0 0

BOTTOM DEPTH (FEET) 1 QUAL 1 QUAL 1 QUAL 1 QUAL 1 QUAL
CYANIDE 1600 41000

IRON 23000 610000 6450 13200 J 38700 J 31800 J 24900 J
LEAD 400" 750’ 7.8 K 24.3 J 241 21.15 18.2
MAGNESIUM NA NA 401 K 732 J 1110 J 885 J 660 J
MANGANESE 1600 41000 203 K 413 J 288 226.5 165

MERCURY 23 610 0.02 UL 0.06 K 0.05 J 0.045 J 0.04 J
NICKEL 1600 41000 3.4 5.6 14.7 11.2 7.7

POTASSIUM NA NA 295 562 1120 J 852 J 584 J
SELENIUM 390 10000 0.53 UL 0.39 B 1.7 B 1.05 1] 0.40 U
SILVER 390 10000 0.15 U 0.68 J 0.68 J 0.445 uL 0.42 UL
SODIUM NA NA 52.5 UL 59.6 84.2 uL 86.6 uL 89.0 UL
THALLIUM 5.5 140 0.53 U 1.4 L 1.0 U 1.05 U 1.1 U
VANADIUM 550 14000 12.9 26.9 J 46.6 39.9 33.2

ZINC 23000 610000 11.3 24.1 J 52.5 J 42.95 J 33.4 J
MISCELLANEOUS PARAMETERs (MG/KG)

AMMONIA NA NA

DIESEL RANGE ORGANICS NA NA

GASOLINE RANGE ORGANICS NA NA

NITRITE/NITRATE NA NA

PERCENT MOISTURE NA NA

PH S.U. NA NA

TOTAL ORGANIC CARBON NA NA 2320 9400 1730 J 3040 J 4350 J
TOTAL PETROLEUM HYDROCARBONS NA NA

TOTAL SOLIDS % NA NA

EXPLOSIVEs (UG/KG)
[2-NITROTOLUENE [ 780000 [ 20000000 ] | [
[4-NITROTOLUENE [ 780000 | 20000000 | [ [
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SITE REGION 3 REGION 3

LOCATION RBC RBC BGD13 BGD14 BGD15 BGD16 BGD17

SAMPLE ID RESIDENTIAL | INDUSTRIAL | BGDSS0130101 BGDSS0140101 BGDSS0150101 BGDSS0160101 BGDSS0170101
SACODE SolL SoIL NORMAL NORMAL NORMAL NORMAL NORMAL

MATRIX Ss ss Ss Ss Ss

SAMPLE DATE 9/11/2001 9/10/2001 9/10/2001 10/2/2001 10/2/2001

TOP DEPTH (FEET) 0 0 0 0 0

BOTTOM DEPTH (FEET) 1 QUAL 1 QUAL 1 QUAL 1 QUAL 1 QUAL
VOLATILE ORGANICs (UG/KG)

ACETONE 7800000 200000000 6.6 B 5.9 B 5.8 B 13 1] 11 U
CYCLOHEXANE NA NA 5.4 U 5.4 1] 5.6 1] 13 UR 11 UR
ETHYLBENZENE 7800000 200000000 5.4 U 5.4 U 5.6 U 13 U 11 U
METHYL ACETATE 78000000 2000000000 5.4 U 5.4 1] 5.6 1] 13 UR 11 UR
STYRENE 16000000 410000000 5.4 U 5.4 U 5.6 U 13 U 11 U
TOLUENE 16000000 410000000 5.4 U 5.4 1] 5.6 1] 13 1] 11 1]
TOTAL XYLENES 160000000 4100000000 16 U 16 U 17 U

TRICHLOROFLUOROMETHANE 23000000 610000000 11 U 11 1] 11 1] 13 1] 11 1]
SEMIVOLATILE ORGANICs (UG/KG)

2-METHYLNAPHTHALENE 1600000 41000000 360 U 360 1] 370 1] 43 1] 43 1]
ACENAPHTHENE 4700000 120000000 360 U 360 U 370 1] 140 43 U
ACETOPHENONE 7800000 200000000 360 U 360 1] 370 1] 54 1] 54 1]
ANTHRACENE 23000000 610000000 360 U 360 1] 370 1] 260 46 1]
BENZALDEHYDE 7800000 200000000 360 uJ 360 uJ 370 uJ 140 uJ 140 uJ
BENZO(A)ANTHRACENE 870 7800 360 U 360 U 370 U 480 36 U
BENZO(A)PYRENE 87 780 360 U 360 1] 370 1] 390 54 1]
BENZO(B)FLUORANTHENE 870 7800 360 U 360 U 370 U 420 36 U
BENZO(G,H,)PERYLENE 2300000 61000000 360 U 360 1] 370 1] 130 46 1]
BENZO(K)FLUORANTHENE 8700 78000 360 U 360 U 370 1] 360 J 93 U
BIS(2-ETHYLHEXYL)PHTHALATE 46000 410000 74 B 60 B 58 B 77 J 120 J
CARBAZOLE 32000 290000 360 U 360 U 370 U 130 J 36 uJ
CHRYSENE 87000 780000 360 U 360 1] 370 1] 440 57 1]
DIBENZOFURAN 310000 8200000 360 U 360 U 370 U 65 J 36 uJ
FLUORANTHENE 3100000 82000000 360 U 360 1] 370 1] 1100 36 1]
FLUORENE 3100000 82000000 360 U 360 1] 370 1] 150 39 1]
INDENO(1,2,3-CD)PYRENE 870 7800 360 U 360 1] 370 1] 100 57 1]
NAPHTHALENE 1600000 41000000 360 U 360 1] 370 1] 43 1] 43 U
PHENANTHRENE 2300000 61000000 360 U 360 1] 370 1] 1100 36 1]
PYRENE 2300000 61000000 360 U 360 1] 370 U 880 36 1]
PESTICIDES/PCBs (UG/KG)

|4,4-DDE [ 1900 [ 17000 0.89 [ 0 1 0.59 [ U J 3.6 U 3.5 U
[4,4-DDT [ 1900 [ 17000 0.31 [ R ] 1.1 [y J 3.6 1] 3.5 1]
INORGANICs (MG/KG)

ALUMINUM 78000 2000000 5330 J 5180 J 15500 J 9600 J 4810 J
ARSENIC 0.43 3.8 35 L B 2.7 B
BARIUM 5500 140000 59.9 45.3 55.1 39.9 J 36.2 J
BERYLLIUM 160 4100 0.69 0.76 0.53 0.29 0.27

CADMIUM 78 2000 0.13 U 0.33 0.14 uL 0.06 1] 0.06 1]
CALCIUM NA NA 276 J 623 J 407 J 1640 J 297 J
CHROMIUM 230 6100 17.7 J 11.7 J 28.6 J 18.2 10.1

COBALT 1600 41000 114 6.9 4.4 2.6 4.3

COPPER 3100 82000 7.3 14.4 14.7 7.1 3.3
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SITE REGION 3 REGION 3

LOCATION RBC RBC BGD13 BGD14 BGD15 BGD16 BGD17

SAMPLE ID RESIDENTIAL | INDUSTRIAL | BGDSS0130101 BGDSS0140101 BGDSS0150101 BGDSS0160101 BGDSS0170101
SACODE SolL SoIL NORMAL NORMAL NORMAL NORMAL NORMAL

MATRIX Ss ss Ss Ss Ss

SAMPLE DATE 9/11/2001 9/10/2001 9/10/2001 10/2/2001 10/2/2001

TOP DEPTH (FEET) 0 0 0 0 0

BOTTOM DEPTH (FEET) 1 QUAL 1 QUAL 1 QUAL 1 QUAL 1 QUAL
CYANIDE 1600 41000

IRON 23000 610000 12300 J 11300 J 30100 J 14400 J 7950 J
LEAD 400" 750’ 10.4 15.7 21.3 14.3 J 7.0 J
MAGNESIUM NA NA 645 J 487 J 752 J 607 J 372 J
MANGANESE 1600 41000 361 229 67.9 144 J 155 J
MERCURY 23 610 0.04 UL 0.05 J 0.13 L 0.09 0.04 1]
NICKEL 1600 41000 8.5 6.6 6.0 45 1.8

POTASSIUM NA NA 302 J 266 J 647 J 447 243

SELENIUM 390 10000 0.81 B 1.9 B 0.51 B 14 B 0.70 B
SILVER 390 10000 0.36 UL 0.37 uL 0.38 uL 0.75 J 0.39 L
SODIUM NA NA 75.2 UL 76.9 uL 80.6 uL 64.7 61.7

THALLIUM 5.5 140 0.90 U 3.0 B 0.97 1] 2.3 L 0.46 1]
VANADIUM 550 14000 23.7 23.7 63.7 30.0 J 17.0 J
ZINC 23000 610000 21.2 J 19.5 J 25.3 J 21.4 J 14.8 J
MISCELLANEOUS PARAMETERs (MG/KG)

AMMONIA NA NA

DIESEL RANGE ORGANICS NA NA

GASOLINE RANGE ORGANICS NA NA

NITRITE/NITRATE NA NA

PERCENT MOISTURE NA NA

PH S.U. NA NA

TOTAL ORGANIC CARBON NA NA 3660 J 2370 J 1410 J 6100 7300

TOTAL PETROLEUM HYDROCARBONS NA NA

TOTAL SOLIDS % NA NA

EXPLOSIVEs (UG/KG)
[2-NITROTOLUENE [ 780000 [ 20000000 ] [
[4-NITROTOLUENE [ 780000 | 20000000 | [
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SITE REGION 3 REGION 3 11 11

LOCATION RBC RBC BGD18 BGD19 BGD20 1S11S039 1S11S040

SAMPLE ID RESIDENTIAL | INDUSTRIAL | BGDSS0180101 BGDSS0190101 BGDSS0200101 151155390001 151155400001
SACODE SoIL SoIL NORMAL NORMAL NORMAL NORMAL NORMAL

MATRIX ss ss ss ss ss

SAMPLE DATE 10/2/2001 10/2/2001 10/3/2001 8/4/2000 8/4/2000

TOP DEPTH (FEET) 0 0 0 0 0

BOTTOM DEPTH (FEET) 1 QUAL 1 QUAL 1 QUAL 1 QUAL 1 QUAL
VOLATILE ORGANICs (UG/KG)

ACETONE 7800000 200000000 11 U 13 U 12 uJ 16 B 7 B
CYCLOHEXANE NA NA 11 UR 13 UR 12 UR 13 U 14 U
ETHYLBENZENE 7800000 200000000 11 U 13 U 12 uJ 13 U 2.4 J
METHYL ACETATE 78000000 2000000000 11 UR 13 UR 12 UR 2.3 J 14 U
STYRENE 16000000 410000000 11 U 13 U 12 uJ 13 U 14 uJ
TOLUENE 16000000 410000000 11 U 13 U 12 uJ 70 140 J
TOTAL XYLENES 160000000 4100000000 13 U 5.2 J
TRICHLOROFLUOROMETHANE 23000000 610000000 1.7 J 13 U 2.5 J 13 U 14 U
SEMIVOLATILE ORGANICs (UG/KG)

2-METHYLNAPHTHALENE 1600000 41000000 42 U 43 U 42 U 430 U 450 U
ACENAPHTHENE 4700000 120000000 42 U 43 U 42 U 430 U 450 U
ACETOPHENONE 7800000 200000000 52 U 54 U 53 U 430 U 64 J
ANTHRACENE 23000000 610000000 45 U 47 U 46 U 430 U 450 U
BENZALDEHYDE 7800000 200000000 132 uJ 140 uJ 130 uJ 430 U 450 U
BENZO(A)ANTHRACENE 870 7800 35 U 36 U 35 U 430 U 450 U
BENZO(A)PYRENE 87 780 52 U 54 U 53 U 430 U 450 U
BENZO(B)FLUORANTHENE 870 7800 35 U 36 U 35 U 430 U 450 U
BENZO(G,H,|)PERYLENE 2300000 61000000 45 U 47 U 46 U 430 U 450 U
BENZO(K)FLUORANTHENE 8700 78000 90 U 94 U 92 U 430 U 450 U
BIS(2-ETHYLHEXYL)PHTHALATE 46000 410000 100 J 130 J 7500 J 430 U 450 U
CARBAZOLE 32000 290000 35 uJ 36 uJ 35 uJ 430 U 450 U
CHRYSENE 87000 780000 56 U 58 U 56 U 430 U 450 U
DIBENZOFURAN 310000 8200000 35 uJ 36 uJ 35 uJ 430 U 450 U
FLUORANTHENE 3100000 82000000 35 U 36 U 35 U 430 U 65 J
FLUORENE 3100000 82000000 38 U 40 U 39 U 430 U 450 U
INDENO(1,2,3-CD)PYRENE 870 7800 56 U 58 U 56 U 430 U 450 U
NAPHTHALENE 1600000 41000000 42 U 43 U 42 U 430 U 450 U
PHENANTHRENE 2300000 61000000 35 U 36 U 35 U 430 U 450 U
PYRENE 2300000 61000000 35 U 36 U 35 U 430 U 120 J
PESTICIDES/PCBs (UG/KG)

[4,4-DDE [ 1900 [ 17000 [ 3.4 [ u | 3.6 [ U 3.5 U

[4,4-DDT [ 1900 [ 17000 [ 3.4 [ u ] 3.6 [ u 35 U

INORGANICs (MG/KG)

ALUMINUM 78000 2000000 3900 J 6730 J 4850 J 12900 J 3960 J
ARSENIC 0.43 3.8 3.1 B 1.6 B L 2.7 L
BARIUM 5500 140000 22.8 J 36.6 J 34.7 J 52.6 J 49.1 J
BERYLLIUM 160 4100 0.28 0.26 0.35 0.5 J 0.074 B
CADMIUM 78 2000 0.06 U 0.06 U 0.06 U 0.2 J 0.12 J
CALCIUM NA NA 330 J 288 J 248 J 497 J 176 J
CHROMIUM 230 6100 9.1 13.5 76 16.1 5.6

COBALT 1600 41000 3.4 2.6 1.9 7.1 J 2.2 J
COPPER 3100 82000 4.9 5.5 2.5 9.5 5.2 J
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SITE REGION 3 REGION 3 11 11

LOCATION RBC RBC BGD18 BGD19 BGD20 1S11S039 1S11S040
SAMPLE ID RESIDENTIAL | INDUSTRIAL | BGDSS0180101 BGDSS0190101 BGDSS0200101 151155390001 151155400001
SACODE SoIL SoIL NORMAL NORMAL NORMAL NORMAL NORMAL

MATRIX ss ss ss ss ss

SAMPLE DATE 10/2/2001 10/2/2001 10/3/2001 8/4/2000 8/4/2000

TOP DEPTH (FEET) 0 0 0 0 0

BOTTOM DEPTH (FEET) 1 QUAL 1 QUAL 1 QUAL 1 QUAL 1 QUAL
CYANIDE 1600 41000 0.66 0.073 B
IRON 23000 610000 7240 J 11600 J 7220 J 24400 5680

LEAD 400 750" 7.7 J 17.6 J 6.7 J 12.5 24.3
MAGNESIUM NA NA 310 J 563 J 352 J 714 J 256 J
MANGANESE 1600 41000 138 J 75.3 J 26.9 J 222 17.4

MERCURY 23 610 0.03 U 0.07 K 0.04 U 0.066 UL 0.093 L
NICKEL 1600 41000 3.0 3.4 2.0 8.8 J 35 J
POTASSIUM NA NA 280 330 212 543 J 281 J
SELENIUM 390 10000 0.16 UL 0.66 B 0.97 B 1.1 1.2

SILVER 390 10000 0.34 L 0.56 J 0.27 L 0.82 0.84

SODIUM NA NA 40.3 50.6 55.1 116 120

THALLIUM 5.5 140 1.2 1.3 L 0.46 U 1.4 1.4

VANADIUM 550 14000 13.3 J 25.3 J 15.0 J 26.7 13.9

ZINC 23000 610000 12.1 J 16.9 J 9.4 J 27 J 17.3 J
MISCELLANEOUS PARAMETERs (MG/KG)

AMMONIA NA NA

DIESEL RANGE ORGANICS NA NA 4 U 47

GASOLINE RANGE ORGANICS NA NA 0.13 U 0.14 U
NITRITE/NITRATE NA NA

PERCENT MOISTURE NA NA 241 26.5

PH S.U. NA NA

TOTAL ORGANIC CARBON NA NA 12000 9000 9000

TOTAL PETROLEUM HYDROCARBONS NA NA

TOTAL SOLIDS % NA NA

EXPLOSIVEs (UG/KG)
[2-NITROTOLUENE | 780000 [ 20000000 ] | [ 250 U 150 J
[4-NITROTOLUENE [ 780000 [ 20000000 | [ [ 250 U 210 J
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SITE REGION 3 REGION 3 11 11 11 11 13

LOCATION RBC RBC 1115041 1115041 1S115041 1S115042 1S135010
SAMPLE ID RESIDENTIAL | INDUSTRIAL | 1S115S410001 IS11SS410001-AVG 1S1155410001-D 151155420001 1S135S100001
SACODE solL solL ORIG AVG DUP NORMAL NORMAL
MATRIX ss ss ss ss ss

SAMPLE DATE 8/4/2000 8/4/2000 8/4/2000 7/27/2000 7/18/2000

TOP DEPTH (FEET) 0 0 0 0 0

BOTTOM DEPTH (FEET) 1 QUAL 1 QUAL 1 QUAL 1 QUAL 1 QUAL
VOLATILE ORGANICs (UG/KG)

ACETONE 7800000 200000000 4.7 B 35 B 2.3 B 53 B 15 U
CYCLOHEXANE NA NA 12 U 12.5 U 13 U 36 J 15 U
ETHYLBENZENE 7800000 200000000 12 U 12.5 U 13 U 15 U 15 U
METHYL ACETATE 78000000 2000000000 12 U 12.5 U 13 U 15 U 15 U
STYRENE 16000000 410000000 12 U 12.5 U 13 U 15 U 15 U
TOLUENE 16000000 410000000 42 325 23 15 U 15 U
TOTAL XYLENES 160000000 4100000000 1.7 J 1.7 J 13 U 9.9 J 15 U
TRICHLOROFLUOROMETHANE 23000000 610000000 12 U 12.5 U 13 U 15 U 15 U
SEMIVOLATILE ORGANICs (UG/KG)

2-METHYLNAPHTHALENE 1600000 41000000 400 U 415 U 430 U 490 U 490 U
ACENAPHTHENE 4700000 120000000 400 U 415 U 430 U 490 U 490 U
ACETOPHENONE 7800000 200000000 400 U 415 U 430 U 490 U 490 U
ANTHRACENE 23000000 610000000 400 U 415 U 430 U 490 U 490 U
BENZALDEHYDE 7800000 200000000 400 U 415 U 430 U 490 U 490 U
BENZO(A)ANTHRACENE 870 7800 400 U 415 U 430 U 490 U 490 U
BENZO(A)PYRENE 87 780 400 U 415 U 430 U 490 U 490 U
BENZO(B)FLUORANTHENE 870 7800 400 U 415 U 430 U 490 U 490 U
BENZO(G,H,)PERYLENE 2300000 61000000 400 U 415 U 430 U 490 U 490 U
BENZO(K)FLUORANTHENE 8700 78000 400 U 415 U 430 U 490 U 490 U
BIS(2-ETHYLHEXYL)PHTHALATE 46000 410000 400 U 415 U 430 U 490 U 490 U
CARBAZOLE 32000 290000 400 U 415 U 430 U 490 U 490 U
CHRYSENE 87000 780000 400 U 415 U 430 U 490 U 490 U
DIBENZOFURAN 310000 8200000 400 U 415 U 430 U 490 U 490 U
FLUORANTHENE 3100000 82000000 400 U 415 U 430 U 490 U 490 U
FLUORENE 3100000 82000000 400 U 415 U 430 U 490 U 490 U
INDENO(1,2,3-CD)PYRENE 870 7800 400 U 415 U 430 U 490 U 490 U
NAPHTHALENE 1600000 41000000 400 U 415 U 430 U 490 U 490 U
PHENANTHRENE 2300000 61000000 400 U 415 U 430 U 490 U 490 U
PYRENE 2300000 61000000 400 U 415 U 430 U 490 U 490 U
PESTICIDES/PCBs (UG/KG)

[4,4-DDE [ 1900 [ 17000 [ [ [ [ [

[4.4-DDT | 1900 [ 17000 | [ [ | |

INORGANICs (MG/KG)

ALUMINUM 78000 2000000 10300 J 8900 J 7500 J 5930 6370 J
ARSENIC 0.43 38 4.3 4.2 4.1 L 2.2 J ﬁI
BARIUM 5500 140000 58.4 60.85 63.3 68.6 29.3 J
BERYLLIUM 160 4100 0.46 J 0.465 J 047 J 0.15 B 053 B
CADMIUM 78 2000 0.098 0.174 J 0.25 J 0.24 B 0.34 B
CALCIUM NA NA 512 J 554.5 J 597 J 682 J 2420
CHROMIUM 230 6100 14 12.8 11.6 71 28.9 L
COBALT 1600 41000 10.1 J 9.2 J 83 J 13 J 26 J
COPPER 3100 82000 9.7 10.65 11.6 7.7 4.1
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SITE REGION 3 REGION 3 11 11 11 11 13

LOCATION RBC RBC 1S115041 1S115041 15115041 1S115042 1S135010
SAMPLE ID RESIDENTIAL | INDUSTRIAL | 1S11S5410001 1S115S410001-AVG 1S115S410001-D 151155420001 151355100001
SACODE SoIL SoIL ORIG AVG DUP NORMAL NORMAL
MATRIX ss ss Ss Ss ss

SAMPLE DATE 8/4/2000 8/4/2000 8/4/2000 7/27/2000 7/18/2000

TOP DEPTH (FEET) 0 0 0 0 0

BOTTOM DEPTH (FEET) 1 QUAL 1 QUAL 1 QUAL 1 UAL 1 QUAL
CYANIDE 1600 41000 0.11 B 0.14 B 0.17 B 0.11 B 0.74 U
IRON 23000 610000 21300 20700 20100 6870 J 20800 J
LEAD 400 750" 13.8 14.65 15.5 29.4 K 9.6 J
MAGNESIUM NA NA 837 J 790 J 743 J 484 J 1990
MANGANESE 1600 41000 156 375.5 595 792 J 95.1 L
MERCURY 23 610 0.061 UL 0.063 uL 0.065 UL 0.11 0.074 UL
NICKEL 1600 41000 9.5 J 14.05 18.6 8.1 J 3.4 J
POTASSIUM NA NA 721 J 655.5 J 590 J 395 J 2620
SELENIUM 390 10000 1.1 1.1 1.1 U 1.3 1] 1.3 UL
SILVER 390 10000 0.76 0.785 0.81 0.92 1] 0.91 U
SODIUM NA NA 108 111.5 115 358 B 327 B
THALLIUM 5.5 140 1.3 1.35 1.4 1.6 1] 1.6 U
VANADIUM 550 14000 24.8 23.4 22 24 20.4

ZINC 23000 610000 33.5 J 33.55 J 33.6 J 21.3 J 28.3 J
MISCELLANEOUS PARAMETERs (MG/KG)

AMMONIA NA NA

DIESEL RANGE ORGANICS NA NA 3.8 4.3 4.8 15 7.1

GASOLINE RANGE ORGANICS NA NA 0.18 0.1225 0.13 U 0.17

NITRITE/NITRATE NA NA

PERCENT MOISTURE NA NA 18.3 20.85 23.4 32.9 32.2

PH S.U. NA NA 5.7 7

TOTAL ORGANIC CARBON NA NA 40100 7490

TOTAL PETROLEUM HYDROCARBONS NA NA

TOTAL SOLIDS % NA NA 66 76
EXPLOSIVEs (UG/KG)

[2-NITROTOLUENE | 780000 [ 20000000 ] 250 [ U ] 250 [ U ] 250 U 250 1]

[4-NITROTOLUENE [ 780000 [ 20000000 | 250 [ u | 250 [ u ] 250 U 250 U
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SITE REGION 3 REGION 3 21 21 21 25 25

LOCATION RBC RBC 1S215018 1S215019 1S215020 1S255018 1S255019

SAMPLE ID RESIDENTIAL | INDUSTRIAL | 1S21SS180001 152155190001 152155200001 152555180001 152555190001
SACODE SoIL SoIL NORMAL NORMAL NORMAL NORMAL NORMAL

MATRIX ss Ss ss ss Ss

SAMPLE DATE 8/1/2000 8/1/2000 8/1/2000 7/31/2000 7/31/2000

TOP DEPTH (FEET) 0 0 0 0 0

BOTTOM DEPTH (FEET) 1 QUAL 1 QUAL 1 QUAL 1 QUAL 1 QUAL
VOLATILE ORGANICs (UG/KG)

ACETONE 7800000 200000000 2.6 B 3 B 2 B 1.9 B 3.4 B
CYCLOHEXANE NA NA 12 uJ 15 1] 13 1] 12 1] 13 1]
ETHYLBENZENE 7800000 200000000 12 uJ 15 U 13 U 12 1] 13 U
METHYL ACETATE 78000000 2000000000 12 uJ 15 1] 13 1] 12 1] 13 1]
STYRENE 16000000 410000000 12 uJ 15 U 13 U 12 U 13 U
TOLUENE 16000000 410000000 12 uJ 15 1] 13 1] 12 1] 13 1]
TOTAL XYLENES 160000000 4100000000 12 uJ 15 U 13 U 12 U 13 U
TRICHLOROFLUOROMETHANE 23000000 610000000 12 uJ 15 1] 13 1] 12 1] 13 1]
SEMIVOLATILE ORGANICs (UG/KG)

2-METHYLNAPHTHALENE 1600000 41000000 390 U 480 1] 73 L 410 1] 440 1]
ACENAPHTHENE 4700000 120000000 390 U 480 U 430 uL 410 U 440 U
ACETOPHENONE 7800000 200000000 390 U 63 J 430 uL 410 1] 46 J
ANTHRACENE 23000000 610000000 390 U 480 U 430 uL 410 U 440 U
BENZALDEHYDE 7800000 200000000 390 U 480 1] 430 uL 410 1] 59 J
BENZO(A)ANTHRACENE 870 7800 390 U 480 U 430 uL 410 U 440 U
BENZO(A)PYRENE 87 780 390 U 480 1] 430 uL 410 1] 440 1]
BENZO(B)FLUORANTHENE 870 7800 390 U 480 1] 430 uL 410 U 440 1]
BENZO(G,H,|)PERYLENE 2300000 61000000 390 U 480 1] 430 uL 410 1] 440 1]
BENZO(K)FLUORANTHENE 8700 78000 390 U 480 U 430 uL 410 U 440 1]
BIS(2-ETHYLHEXYL)PHTHALATE 46000 410000 390 U 67 B 430 uL 51 J 440 1]
CARBAZOLE 32000 290000 390 U 480 U 430 uL 410 U 440 1]
CHRYSENE 87000 780000 390 U 480 1] 430 uL 410 1] 440 1]
DIBENZOFURAN 310000 8200000 390 U 480 1] 430 uL 410 1] 440 1]
FLUORANTHENE 3100000 82000000 390 U 480 1] 430 uL 410 1] 440 1]
FLUORENE 3100000 82000000 390 U 480 1] 430 uL 410 1] 440 1]
INDENO(1,2,3-CD)PYRENE 870 7800 390 U 480 1] 430 uL 410 1] 440 1]
NAPHTHALENE 1600000 41000000 390 U 480 U 110 L 410 U 440 U
PHENANTHRENE 2300000 61000000 390 U 480 1] 430 uL 410 1] 440 1]
PYRENE 2300000 61000000 390 U 480 1] 430 uL 410 U 440 1]
PESTICIDES/PCBs (UG/KG)

|4,4-DDE [ 1900 [ 17000 | [ [ [

[4,4-DDT [ 1900 [ 17000 | [ [ [

INORGANICs (MG/KG)

ALUMINUM 78000 2000000 4510 5940 10100 9030 4920

ARSENIC 0.43 3.8 3.3 5.9 ] 7.7 ] 6.5 ] 4.4

BARIUM 5500 140000 17.4 J 45.3 J 42.2 J 42.2 J 36.2 J
BERYLLIUM 160 4100 0.047 U 0.058 U 0.052 U 0.05 U 0.054 U
CADMIUM 78 2000 0.094 U 0.12 1] 0.16 J 0.18 B 2.5

CALCIUM NA NA 83.9 J 235 J 609 J 175 J 270 J
CHROMIUM 230 6100 8.9 16.1 19.6 17.4 9.3

COBALT 1600 41000 1.8 J 4.7 J 3.9 J 5 J 5 J
COPPER 3100 82000 3.8 K 4.9 K 9.7 K 6.8 5.4 J




TABLE 3-5

SUMMARY OF POSITIVE DETECTIONS IN SURFACE SOIL SAMPLES
BACKGROUND SOIL INVESTIGATION REPORT

INDIAN HEAD DIVISION
NSWC INDIAN HEAD, MARYLAND
PAGE 14 OF 17

SITE REGION 3 REGION 3 21 21 21 25 25
LOCATION RBC RBC 1S215018 1S215019 1S215020 1S255018 1S255019

SAMPLE ID RESIDENTIAL | INDUSTRIAL | 1S21SS180001 152155190001 152155200001 152555180001 152555190001
SACODE SoIL SoIL NORMAL NORMAL NORMAL NORMAL NORMAL

MATRIX ss Ss ss ss Ss

SAMPLE DATE 8/1/2000 8/1/2000 8/1/2000 7/31/2000 7/31/2000

TOP DEPTH (FEET) 0 0 0 0 0

BOTTOM DEPTH (FEET) 1 QUAL 1 QUAL 1 QUAL 1 QUAL 1 QUAL
CYANIDE 1600 41000 0.59 0.73 0.65

IRON 23000 610000 8280 12200 22200 15900 J 9610 J
LEAD 400" 750’ 17.1 25.7 16.8 28.2 K 35 K
MAGNESIUM NA NA 353 J 582 J 390 J 634 J 529 J
MANGANESE 1600 41000 66.1 279 397 196 J 619 J
MERCURY 23 610 0.076 J 0.073 U 0.12 J 0.063 uL 0.083

NICKEL 1600 41000 3.2 J 7 J 4.5 J 5.1 J 5 J
POTASSIUM NA NA 236 J 324 J 636 J 420 J 190 J
SELENIUM 390 10000 1 UL 1.3 uL 1.1 uL 1.1 1] 1.2 1]
SILVER 390 10000 0.73 U 0.9 U 0.81 U 0.78 U 0.84 U
SODIUM NA NA 103 U 128 1] 115 1] 407 B 350 B
THALLIUM 5.5 140 1.2 U 1.6 1] 1.4 U 1.3 U 1.4 U
VANADIUM 550 14000 18.3 29 36.4 29.5 22.7

ZINC 23000 610000 8.8 J 19 J 22.9 J 26.8 J 21.3 J
MISCELLANEOUS PARAMETERs (MG/KG)

AMMONIA NA NA

DIESEL RANGE ORGANICS NA NA

GASOLINE RANGE ORGANICS NA NA

NITRITE/NITRATE NA NA

PERCENT MOISTURE NA NA 14.6 31.4 23.4 20 25.8

PH S.U. NA NA 5.2 4.5 5.4 4.7 4.7

TOTAL ORGANIC CARBON NA NA 26000 31000 37600 15700 23900

TOTAL PETROLEUM HYDROCARBONS NA NA

TOTAL SOLIDS % NA NA 78 77.9 73.1 79.2 774
EXPLOSIVEs (UG/KG)

[2-NITROTOLUENE [ 780000 [ 20000000 ] 250 [ U ] 250 1] 250 1]

[4-NITROTOLUENE [ 780000 | 20000000 | 250 [ u | 250 U 250 U




SUMMARY OF POSITIVE DETECTIONS IN SURFACE SOIL SAMPLES
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INDIAN HEAD DIVISION
NSWC INDIAN HEAD, MARYLAND
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SITE REGION 3 REGION 3
LOCATION RBC RBC RN6SS17 RPLSS03 25MW03 26MW03

SAMPLE ID RESIDENTIAL | INDUSTRIAL | RN6SS0170101 RPLSS0030101 $25-MW03-001 $26-MW03-001
SACODE SoIL SoIL NORMAL NORMAL NORMAL NORMAL

MATRIX ss ss ss ss

SAMPLE DATE 7/9/1997 7/12/1997 9/25/1995 9/24/1995

TOP DEPTH (FEET) 0 0 0 0

BOTTOM DEPTH (FEET) 1 QUAL 1 QUAL 2 QUAL 2 QUAL
VOLATILE ORGANICs (UG/KG)

ACETONE 7800000 200000000 13000 L 2200 3.9 U
CYCLOHEXANE NA NA

ETHYLBENZENE 7800000 200000000 5 uJ 6 uJ 15 U
METHYL ACETATE 78000000 2000000000

STYRENE 16000000 410000000 5 uJ 6 uJ 0.34 U
TOLUENE 16000000 410000000 5 U 6 uJ 1.9 U
TOTAL XYLENES 160000000 4100000000 0.78 U
TRICHLOROFLUOROMETHANE 23000000 610000000 5 U 6 uJ 0.33 U
SEMIVOLATILE ORGANICs (UG/KG)

2-METHYLNAPHTHALENE 1600000 41000000 350 uJ 390 uJ 45 uJ
ACENAPHTHENE 4700000 120000000 350 uJ 390 uJ 38.7 uJ
ACETOPHENONE 7800000 200000000 350 uJ 390 uJ 373 uJ
ANTHRACENE 23000000 610000000 350 uJ 390 uJ 26.2 uJ
BENZALDEHYDE 7800000 200000000

BENZO(A)ANTHRACENE 870 7800 350 uJ 390 uJ 13.6 uJ
BENZO(A)PYRENE 87 780 350 uJ 390 uJ 16.9 uJ
BENZO(B)FLUORANTHENE 870 7800 350 uJ 390 uJ 50.3 uJ
BENZO(G,H,I)PERYLENE 2300000 61000000 350 uJ 390 uJ 51.8 uJ
BENZO(K)FLUORANTHENE 8700 78000 350 uJ 390 uJ 41.6 uJ
BIS(2-ETHYLHEXYL)PHTHALATE 46000 410000 640 J 390 uJ 72.9 uJ
CARBAZOLE 32000 290000

CHRYSENE 87000 780000 350 uJ 390 uJ 21 uJ
DIBENZOFURAN 310000 8200000 350 uJ 390 uJ 28.7 uJ
FLUORANTHENE 3100000 82000000 350 uJ 390 uJ 50.7 uJ
FLUORENE 3100000 82000000 350 uJ 390 uJ 27.1 uJ
INDENO(1,2,3-CD)PYRENE 870 7800 350 uJ 390 uJ 46.4 uJ
NAPHTHALENE 1600000 41000000 350 uJ 390 uJ 34.5 uJ
PHENANTHRENE 2300000 61000000 350 uJ 390 uJ 42.1 uJ
PYRENE 2300000 61000000 350 uJ 390 uJ 93 uJ
PESTICIDES/PCBs (UG/KG)

[4,4-DDE [ 1900 [ 17000 [ [ [ [

[4,4-DDT [ 1900 [ 17000 [ [ [ [

INORGANICs (MG/KG)

ALUMINUM 78000 2000000 4010 J 12700 J
ARSENIC 0.43 3.8 1.6 1.8 2.16 3.3 L
BARIUM 5500 140000 36.6 12.5 29.8 84.8

BERYLLIUM 160 4100 0.46 0.1 B 0.204 0.61 L
CADMIUM 78 2000 0.23 K 0.25 K 0.535 UL 0.57 U
CALCIUM NA NA 101 U 409

CHROMIUM 230 6100 6.8 9.6 J 10.5 20.8

COBALT 1600 41000 6.9 J 0.84 3.51 15

COPPER 3100 82000 6.6 4.5 B 247 L 4.4 L
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SUMMARY OF POSITIVE DETECTIONS IN SURFACE SOIL SAMPLES
BACKGROUND SOIL INVESTIGATION REPORT
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NSWC INDIAN HEAD, MARYLAND

PAGE 16 OF 17

SITE REGION 3 REGION 3

LOCATION RBC RBC RN6SS17 RPLSS03 25MW03 26MW03

SAMPLE ID RESIDENTIAL | INDUSTRIAL | RN6SS0170101 RPLSS0030101 $25-MW03-001 $26-MW03-001
SACODE SoIL SoIL NORMAL NORMAL NORMAL NORMAL

MATRIX ss ss ss ss

SAMPLE DATE 7/9/1997 7/12/1997 9/25/1995 9/24/1995

TOP DEPTH (FEET) 0 0 0 0

BOTTOM DEPTH (FEET) 1 QUAL 1 QUAL 2 QUAL 2 QUAL
CYANIDE 1600 41000 1.07 U 1.1 U
IRON 23000 610000 7930 25300 J
LEAD 400 750" 6.3 35 J 9.97 9.9 J
MAGNESIUM NA NA 236 J 1090 J
MANGANESE 1600 41000 123 J 882 J
MERCURY 23 610 0.03 0.08 0.077 U 0.07

NICKEL 1600 41000 5.7 2.2 2.28 J 10.5
POTASSIUM NA NA 221 783

SELENIUM 390 10000 0.47 0.65 0.168 L 0.17 U
SILVER 390 10000 0.06 U 0.12 B 0.105 U 0.11 U
SODIUM NA NA 19.2 U 20.3 U
THALLIUM 5.5 140 0.41 B 0.28 U 0.267 U 0.28 U
VANADIUM 550 14000 12 13.6 9.83 L 38.7

ZINC 23000 610000 14.8 7 J 11.4 30.8 J
MISCELLANEOUS PARAMETERs (MG/KG)

AMMONIA NA NA 21.9 49.9

DIESEL RANGE ORGANICS NA NA

GASOLINE RANGE ORGANICS NA NA

NITRITE/NITRATE NA NA 1.9 1.5 U
PERCENT MOISTURE NA NA

PH S.U. NA NA

TOTAL ORGANIC CARBON NA NA 1620 5020

TOTAL PETROLEUM HYDROCARBONS NA NA 33.7 L
TOTAL SOLIDS % NA NA

EXPLOSIVEs (UG/KG)

[2-NITROTOLUENE | 780000 [ 20000000 ] 81.4 [ U ] 81.4 U

[4-NITROTOLUENE [ 780000 [ 20000000 | 87.2 [ u | 87.2 U




TABLE 3-5

SUMMARY OF POSITIVE DETECTIONS IN SURFACE SOIL SAMPLES

1 - EPA Region 9 PRGs Table, October 2002.

SS = Surface Soil

Blank Space = Sample not analyzed for this parameter.

ORIG = Original Sample

AVG = Average of Duplicate Samples

DUP = Duplicate Sample

RBC = U.S. EPA Region 3 risk-based concentration (September 2001)
QUAL = U.S. EPA Region 3 data validation qualifier

B = Positive result qualified as a result of method or field quality control blank contamination.

Compound is not considered to be present in sample.
J = Positive detection is qualified as an estimate.
K = Positive detection is qualified as biased high.
L = Positive result is qualified as biased low.
U = Analyte not detected. Reported result is the detection limit.
UJ = Analyte not detected. Reported result is the estimated detection limit.
UL = Notdetect of analyte considered biased low.

_ = Above Region 3 RBC for Industrial and Residential Soil

= Above Region 3 RBC for Residential Soil

ASSOCIATED SAMPLES

BGDSS0010101 BGDSS0140101 1S218S190001
BGDSS0020101 BGDSS0150101 1S2188200001
BGDSS0030101 BGDSS0160101 1S258S5180001
BGDSS0040101 BGDSS0170101 1S258S190001
BGDSS0050101 BGDSS0180101 RN6SS0170101
BGDSS0060101 BGDSS0190101 RPLSS0030101
BGDSS0070101 BGDSS0200101 $§25-MW03-001
BGDSS0080101 1S11SS390001 $26-MW03-001
BGDSS0090101 1S1188400001

BGDSS0100101 1S11SS410001

BGDSS0110101 1S1188410001-AVG

BGDSS0120101 1S11SS410001-D

BGDSS0120101-AVG 1S1188420001

BGDSS0120101-D 1S13SS100001

BGDSS0130101 1S2185180001

BACKGROUND SOIL INVESTIGATION REPORT

INDIAN HEAD DIVISION
NSWC INDIAN HEAD, MARYLAND
PAGE 170F 17
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SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL SAMPLES

BACKGROUND SOIL INVESTIGATION REPORT

INDIAN HEAD DIVISION
NSWC INDIAN HEAD, MARYLAND

PAGE 1 OF 9
SITE REGION 3 REGION 3

LOCATION RBC RBC BGDSBO1 BGDSB02 BGDSB03

SAMPLE ID RESIDENTIAL INDUSTRIAL BGDSB0010101 BGDSB0020101 BGDSB0030101

SACODE SoIL SoIL NORMAL NORMAL NORMAL

MATRIX SB SB SB

SAMPLE DATE 7/15/1997 712411997 7/30/1997

TOP DEPTH (FEET) 3 3 4

BOTTOM DEPTH (FEET) 5 QUAL 5 QUAL 5 QUAL
VOLATILE ORGANICS (UG/KG)

ACETONE 7800000 200000000

TOLUENE 16000000 410000000

TOTAL XYLENES 160000000 4100000000

TRICHLOROFLUOROMETHANE 23000000 610000000

SEMIVOLATILE ORGANICs (UG/KG)

[1,3-DINITROBENZENE [ 7800 [ 200000 | | | |
|BIS(2-ETHYLHEXYL)PHTHALATE | 46000 | 410000 [ [ [ |
PESTICIDES/PCBs (UG/KG)

[4,4-DDE [ 1900 [ 17000 | 3.9 [ u 14 uJ_ | 1.9 uJ |
[4,4-DDT [ 1900 [ 17000 | 3.9 [ u 4.3 uJ | 5.7 uJ |
INORGANICs (MG/KG)

ALUMINUM 78000 2000000 | 18900 | 3510 | 25300

ANTIMONY 31 820 0.72 B 0.39 B 1.8 J
ARSENIC 0.43 3.8 26 K

BARIUM 5500 140000 29.7 12.4 101

BERYLLIUM 160 4100 0.56 K 0.39 J 1.1 L
CADMIUM 78 2000 0.14 U 0.12 U 0.16 U
CALCIUM NA NA 106 B 85.5 B 113 B
CHROMIUM 230 6100 43.9 8.9 K 31.8 K
COBALT 1600 41000 1.2 2.7 133

COPPER 3100 82000 6.7 K 6 227

CYANIDE 1600 41000

IRON 23000 610000 18900 11400 49800

LEAD 400" 750" 6.2 K 5.3 B 28.8 B
MAGNESIUM NA NA 1150 335 K 1990

MANGANESE 1600 41000 20.3 66.8 J 1270 J
MERCURY 23 610 0.04 0.02 K 0.03 K
NICKEL 1600 41000 5.6 2.8 L 18.2 L
POTASSIUM NA NA 1780 299 1610

SELENIUM 390 10000 0.8 0.56 K 2

SILVER 390 10000 0.07 U 0.07 U 0.09 B
SODIUM NA NA 23.1 U 234 UL 131 L
THALLIUM 55 140 0.53 K 0.23 U 22 B
VANADIUM 550 14000 43 16.1 452

ZINC 23000 610000 19 7.9 70.4

MISCELLANEOUS PARAMETERs (MG/KG)

AMMONIA NA NA

PERCENT MOISTURE NA NA

TOTAL ORGANIC CARBON NA NA 1250 1590 1810

TOTAL ORGANIC HALIDES NA NA 47.8 U 42.9 U 57.1 U
TOTAL PETROLEUM HYDROCARBONS NA NA

EXPLOSIVEs (UG/KG)

[1,3-DINITROBENZENE 7800 [ 200000 [ [ [ |




TABLE 3-6

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL SAMPLES
BACKGROUND SOIL INVESTIGATION REPORT
INDIAN HEAD DIVISION

NSWC INDIAN HEAD, MARYLAND

PAGE 2 OF 9

SITE REGION 3 REGION 3

LOCATION RBC RBC BGDSB04 BGDSBO5 BGDSB06 BGDSB06

SAMPLE ID RESIDENTIAL INDUSTRIAL BGDSB0040101 BGDSB0050101 BGDSB0060101 BGDSB0060101-AVG
SACODE SoIL SsolL NORMAL NORMAL ORIG AVG

MATRIX SB SB SB SB

SAMPLE DATE 7/29/1997 7/25/1997 7/31/1997 7/31/1997

TOP DEPTH (FEET) 4 4 4 4

BOTTOM DEPTH (FEET) 5 QUAL 5 QUAL 5 QUAL 5 QUAL
VOLATILE ORGANICS (UG/KG)

ACETONE 7800000 200000000

TOLUENE 16000000 410000000

TOTAL XYLENES 160000000 4100000000

TRICHLOROFLUOROMETHANE 23000000 610000000

SEMIVOLATILE ORGANICs (UG/KG)

[1,3-DINITROBENZENE 7800 200000 |

[BIS@-ETHYLHEXYL)PHTHALATE 46000 410000 |

PESTICIDES/PCBs (UG/KG)

[4,4-DDE 1900 17000 15 [ w 15 uJ 16 uJ 16 uJ
|4,4-DDT 1900 17000 46 [ w 4.6 uJ 438 uJ 475 uJ
INORGANICs (MG/KG)

ALUMINUM 78000 2000000 18800 | 18000 10600 J 11150 J
ANTIMONY 31 820 17 J 1 B 0.71 B 0.63 B
ARSENIC 0.43 3.8 K 18 L 18

BARIUM 5500 140000 76.9 39.8 15.1 J 16.05 J
BERYLLIUM 160 4100 0.74 J 0.23 J 0.47 L 0.48 L
CADMIUM 78 2000 0.15 u 0.14 U 0.26 K 0.265 K
CALCIUM NA NA 106 B 69.7 B 236 B 249.5 B
CHROMIUM 230 6100 237 K 36.2 K 417 J 447 J
COBALT 1600 41000 45 L 15 K 0.79 L 0.845 L
COPPER 3100 82000 8.9 121 K 3.1 325

CYANIDE 1600 41000

IRON 23000 610000 61100 37900 13600 J 14550 J
LEAD 400’ 750" 12.7 B 15.6 6.6 6.8

MAGNESIUM NA NA 1030 590 K 1380 1475

MANGANESE 1600 41000 59 J 49 J 171 J 20.6 J
MERCURY 23 610 0.05 K 0.03 K 0.01 0.01

NICKEL 1600 41000 9.1 L 5.1 L 3.1 L 3.2 L
POTASSIUM NA NA 807 553 2670 J 2845 J
SELENIUM 390 10000 2.6 22 K 0.58 J 0.65 J
SILVER 390 10000 0.09 B 0.13 B 0.09 B 0.08 U
SODIUM NA NA 945 L 126 L 224 2325

THALLIUM 55 140 3.1 K 15 B 0.27 u 0.265 U
VANADIUM 550 14000 355 61.4 404 J 436 J
ZINC 23000 610000 28.2 K 23.9 137 J 14.8 J
MISCELLANEOUS PARAMETERs (MG/KG)

AMMONIA NA NA

PERCENT MOISTURE NA NA

TOTAL ORGANIC CARBON NA NA 1090 2400 662 600.5

TOTAL ORGANIC HALIDES NA NA 552 512 U 54.9 u 55.4 U
TOTAL PETROLEUM HYDROCARBONS NA NA

EXPLOSIVEs (UG/KG)

[1,3-DINITROBENZENE 7800 200000




TABLE 3-6

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL SAMPLES
BACKGROUND SOIL INVESTIGATION REPORT
INDIAN HEAD DIVISION
NSWC INDIAN HEAD, MARYLAND

PAGE 3 OF 9
SITE REGION 3 REGION 3

LOCATION RBC RBC BGDSB06 BGDSB07 BGDSB08 BGDSB09

SAMPLE ID RESIDENTIAL INDUSTRIAL BGDSB0060101-D BGDSB0070101 BGDSB0080101 BGDSB0090101

SACODE SoIL SoIL DUP NORMAL NORMAL NORMAL

MATRIX SB SB SB SB

SAMPLE DATE 7/31/1997 8/13/1997 8/1/1997 8/1/1997

TOP DEPTH (FEET) 4 4 4 4

BOTTOM DEPTH (FEET) 5 QUAL 5 QUAL 45 QUAL 5 QUAL
VOLATILE ORGANICS (UG/KG)

ACETONE 7800000 200000000

TOLUENE 16000000 410000000

TOTAL XYLENES 160000000 4100000000

TRICHLOROFLUOROMETHANE 23000000 610000000

SEMIVOLATILE ORGANICs (UG/KG)

[1,3-DINITROBENZENE 7800 200000 [ | [ |
|BIS(2-ETHYLHEXYL)PHTHALATE 46000 410000 | [ | [
PESTICIDES/PCBs (UG/KG)

[4,4-DDE 1900 17000 1.6 [ uJ 15 [ u ] 2.9 J 14 [ uJ
[4,4-DDT 1900 17000 4.7 [ u 4.6 [ u 24 J 43 [ uw
INORGANICs (MG/KG)

ALUMINUM 78000 2000000 11700 J 24800 [ [ 14500 J 9090 J
ANTIMONY 31 820 0.55 B 0.68 J 0.62 B 0.39 B
ARSENIC 0.43 3.8 1.8 8.5 4.1 3

BARIUM 5500 140000 17 J 48.6 56.2 J 27.2 J
BERYLLIUM 160 4100 0.49 L 0.18 B 0.51 L 0.27

CADMIUM 78 2000 0.27 K 0.28 UL 0.27 K 0.18

CALCIUM NA NA 263 B 49.6 1] 83.5 B 81 B
CHROMIUM 230 6100 477 J 324 K 19.4 J 12.1 J
COBALT 1600 41000 0.9 L 27 3.6 22

COPPER 3100 82000 34 15.4 9.5 7.7

CYANIDE 1600 41000

IRON 23000 610000 15500 J 35300 18300 J 7180 J
LEAD 400’ 750" 7 1.7 255 5.5

MAGNESIUM NA NA 1570 1060 1010 453 K
MANGANESE 1600 41000 24.1 J 58.6 752 J 18.4 J
MERCURY 23 610 0.01 0.06 B 0.05 0.02

NICKEL 1600 41000 33 L 85 L 8.2 L 438

POTASSIUM NA NA 3020 J 1320 913 J 647 J
SELENIUM 390 10000 0.72 J 0.54 UL 0.93 0.47 J
SILVER 390 10000 0.07 U 0.15 1] 0.06 U 0.14 B
SODIUM NA NA 241 54 UL 57 445

THALLIUM 55 140 0.26 U 0.54 1] 0.41 B 0.23 1]
VANADIUM 550 14000 46.8 J 58.9 34.3 J 174 J
ZINC 23000 610000 15.9 J 31 J 19.3 J 16.2 J
MISCELLANEOUS PARAMETERs (MG/KG)

AMMONIA NA NA

PERCENT MOISTURE NA NA

TOTAL ORGANIC CARBON NA NA 539 261 3880 478

TOTAL ORGANIC HALIDES NA NA 55.9 U 39.8 U 473 U 35.9 U
TOTAL PETROLEUM HYDROCARBONS NA NA

EXPLOSIVEs (UG/KG)

[1,3-DINITROBENZENE 7800 200000 [ [ [ [




SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL SAMPLES
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BACKGROUND SOIL INVESTIGATION REPORT
INDIAN HEAD DIVISION

NSWC INDIAN HEAD, MARYLAND

PAGE 4 OF 9
SITE REGION 3 REGION 3

LOCATION RBC RBC BGDSB10 BGD11 BGD12 BGD13

SAMPLE ID RESIDENTIAL INDUSTRIAL BGDSB0100101 BGDSB0110101 BGDSB0120101 BGDSB0130101

SACODE SoIL SsolL NORMAL NORMAL NORMAL NORMAL

MATRIX SB SB SB SB

SAMPLE DATE 8/17/1997 10/3/2001 9/11/2001 9/11/2001

TOP DEPTH (FEET) 4 2.5 3 3

BOTTOM DEPTH (FEET) 5 QUAL 3 QUAL 5 QUAL 5 QUAL
VOLATILE ORGANICS (UG/KG)

ACETONE 7800000 200000000 13 uJ 8.8 B 57 B
TOLUENE 16000000 410000000 13 uJ 5.8 u 53 U
TOTAL XYLENES 160000000 4100000000 17 u 16 U
TRICHLOROFLUOROMETHANE 23000000 610000000 27 J 12 u 11 U
SEMIVOLATILE ORGANICs (UG/KG)

[1,3-DINITROBENZENE 7800 200000 |

[BIS@-ETHYLHEXYL)PHTHALATE 46000 410000 | 77 J 89 B 87 B
PESTICIDES/PCBs (UG/KG)

[4,4-DDE 1900 17000 14 [ u 4.0 U 0.24 J 0.38 J
|4,4-DDT 1900 17000 43 [ u 4.0 U 2.0 u 18 U
INORGANICs (MG/KG)

ALUMINUM 78000 2000000 8230 6840 J 10700 J 4450 J
ANTIMONY 31 820 0.5 UL 11 U 2.1 u 1.9 U
ARSENIC 0.43 3.8 19 B 25 L
BARIUM 5500 140000 34.6 52.9 J 48.8 195

BERYLLIUM 160 4100 0.14 B 0.64 0.91 0.34

CADMIUM 78 2000 0.28 u 0.07 U 0.14 u 0.13 U
CALCIUM NA NA 134 K 479 J 262 J 271 J
CHROMIUM 230 6100 148 142 225 J 152 J
COBALT 1600 41000 17 15.7 7.2 4.0

COPPER 3100 82000 2.6 6.3 231 9.3

CYANIDE 1600 41000

IRON 23000 610000 5370 15900 J 21200 J 13000 J
LEAD 400’ 750’ 7.3 K 10.9 J 21.1 8.4

MAGNESIUM NA NA 543 K 728 J 1720 J 680 J
MANGANESE 1600 41000 929 K 869 J 37.1 102

MERCURY 23 610 0.01 L 0.04 U 0.04 UL 0.04 UL
NICKEL 1600 41000 41 5.6 132 54

POTASSIUM NA NA 535 487 877 J 385 J
SELENIUM 390 10000 0.54 UL 11 B 0.46 B 0.33 U
SILVER 390 10000 0.63 0.82 J 0.40 UL 0.35 UL
SODIUM NA NA 60.3 B 62.1 107 L 746 UL
THALLIUM 55 140 0.54 u 33 L 1.0 u 0.90 U
VANADIUM 550 14000 17 26.9 J 462 28.9

ZINC 23000 610000 116 222 J 459 J 17.9 J
MISCELLANEOUS PARAMETERs (MG/KG)

AMMONIA NA NA

PERCENT MOISTURE NA NA

TOTAL ORGANIC CARBON NA NA 1680 8300 2020 J 354 J
TOTAL ORGANIC HALIDES NA NA 439 u

TOTAL PETROLEUM HYDROCARBONS NA NA

EXPLOSIVEs (UG/KG)

[1,3-DINITROBENZENE 7800 200000 [
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SITE REGION 3 REGION 3

LOCATION RBC RBC BGD14 BGD15 BGD16 BGD16

SAMPLE ID RESIDENTIAL INDUSTRIAL BGDSB0140101 BGDSB0150101 BGDSB0160101 BGDSB0160101-AVG
SACODE SoIL SsolL NORMAL NORMAL ORIG AVG

MATRIX SB SB SB SB

SAMPLE DATE 9/10/2001 9/10/2001 10/2/2001 10/2/2001

TOP DEPTH (FEET) 3 3 3 3

BOTTOM DEPTH (FEET) 5 QUAL 5 QUAL 5 QUAL 5 QUAL
VOLATILE ORGANICS (UG/KG)

ACETONE 7800000 200000000 6.2 B 24 uJ 12 u 12 U
TOLUENE 16000000 410000000 5.7 u 5.9 U 12 u 12 U
TOTAL XYLENES 160000000 4100000000 17 u 18 U

TRICHLOROFLUOROMETHANE 23000000 610000000 11 u 12 U 12 u 12 U
SEMIVOLATILE ORGANICs (UG/KG)

[1,3-DINITROBENZENE 7800 200000 |

[BIS@-ETHYLHEXYL)PHTHALATE 46000 410000 75 | B 86 B 130 J 120 J
PESTICIDES/PCBs (UG/KG)

[4,4-DDE 1900 17000 0.96 [ J 0.68 J 42 u 42 U
|4,4-DDT 1900 17000 0.58 [ 0.79 J 42 u 42 U
INORGANICs (MG/KG)

ALUMINUM 78000 2000000 14200 [ J 22100 J 21300 J 19950 J
ANTIMONY 31 820 2.0 u 2.1 U 11 u 11 U
ARSENIC 0.43 3.8 8.8 [ ] 12.5 | ] 16.9 [ ] 14.15

BARIUM 5500 140000 54.0 41.9 35.9 J 34.7 J
BERYLLIUM 160 4100 0.51 0.96 0.33 0.325

CADMIUM 78 2000 0.14 UL 0.14 UL 0.08 u 0.08 U
CALCIUM NA NA 785 J 433 J 534 J 448 J
CHROMIUM 230 6100 277 J 465 J 46.0 434

COBALT 1600 41000 45 53 L 17 15

COPPER 3100 82000 171 25.9 14.9 14.35

CYANIDE 1600 41000

IRON 23000 610000 31700 J 61600 J 43600 J 41550 J
LEAD 400’ 750’ 21.1 27.9 13.6 J 13.1 J
MAGNESIUM NA NA 1060 J 1280 J 561 J 498 J
MANGANESE 1600 41000 955 97.3 317 J 29.75 J
MERCURY 23 610 0.08 L 0.11 L 0.13 0.115

NICKEL 1600 41000 8.0 6.6 L 13 1.005

POTASSIUM NA NA 666 J 1070 J 480 433

SELENIUM 390 10000 0.36 u 0.38 UL 2.0 B 175 B
SILVER 390 10000 0.38 UL 0.40 UL 2.3 J 225 J
SODIUM NA NA 80.5 UL 84.3 UL 716 80.5

THALLIUM 55 140 0.97 u 1.0 U 6.5 L 6.05 L
VANADIUM 550 14000 61.9 127 86.2 J 82.35 J
ZINC 23000 610000 283 J 34.6 J 19.6 J 187 J
MISCELLANEOUS PARAMETERs (MG/KG)

AMMONIA NA NA

PERCENT MOISTURE NA NA

TOTAL ORGANIC CARBON NA NA 2110 J 1100 J 8200 8100

TOTAL ORGANIC HALIDES NA NA

TOTAL PETROLEUM HYDROCARBONS NA NA

EXPLOSIVEs (UG/KG)

[1,3-DINITROBENZENE 7800 200000




SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL SAMPLES

TABLE 3-6

BACKGROUND SOIL INVESTIGATION REPORT
INDIAN HEAD DIVISION

NSWC INDIAN HEAD, MARYLAND
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SITE REGION 3 REGION 3

LOCATION RBC RBC BGD16 BGD17 BGD18 BGD19

SAMPLE ID RESIDENTIAL INDUSTRIAL BGDSB0160101-D BGDSB0170101 BGDSB0180101 BGDSB0190101

SACODE SoIL SsolL DUP NORMAL NORMAL NORMAL

MATRIX SB SB SB SB

SAMPLE DATE 10/2/2001 10/2/2001 10/2/2001 10/2/2001

TOP DEPTH (FEET) 3 3 3 3

BOTTOM DEPTH (FEET) 5 QUAL 4 QUAL 4 QUAL 5 QUAL
VOLATILE ORGANICS (UG/KG)

ACETONE 7800000 200000000 12 u 14 U 11 u 13 U
TOLUENE 16000000 410000000 12 u 14 U 11 u 13 U
TOTAL XYLENES 160000000 4100000000

TRICHLOROFLUOROMETHANE 23000000 610000000 12 u 25 J 1.8 J 13 U
SEMIVOLATILE ORGANICs (UG/KG)

[1,3-DINITROBENZENE 7800 200000 |

[BIS@-ETHYLHEXYL)PHTHALATE 46000 410000 110 [ 84 J 57 J 79 J
PESTICIDES/PCBs (UG/KG)

[4,4-DDE 1900 17000 42 [ u 38 U 35 u 38 U
|4,4-DDT 1900 17000 42 [ u 3.8 U 35 u 3.8 U
INORGANICs (MG/KG)

ALUMINUM 78000 2000000 18600 [ J 7990 J 3070 J 5480 J
ANTIMONY 31 820 11 u 0.99 U 0.94 u 0.99 U
ARSENIC 0.43 3.8 45 B 0.91 B 8.8

BARIUM 5500 140000 33.5 J 39.7 J 36.5 J 25.5 J
BERYLLIUM 160 4100 0.32 0.35 0.23 0.35

CADMIUM 78 2000 0.08 u 0.07 U 0.06 u 0.07 U
CALCIUM NA NA 362 J 310 J 258 J 255 J
CHROMIUM 230 6100 40.8 27.1 14.0 14.0

COBALT 1600 41000 13 3.0 17 13

COPPER 3100 82000 138 6.4 16 102

CYANIDE 1600 41000

IRON 23000 610000 39500 J 13800 J 4030 J 23900 J
LEAD 400’ 750’ 12.6 J 10.0 J 5.2 J 9.8 J
MAGNESIUM NA NA 435 J 994 J 342 J 346 J
MANGANESE 1600 41000 2738 J 96.3 J 111 J 67.6 J
MERCURY 23 610 0.10 0.04 U 0.03 u 0.05 K
NICKEL 1600 41000 0.71 9.0 3.9 18

POTASSIUM NA NA 386 454 388 237

SELENIUM 390 10000 15 B 12 B 0.21 B 27 L
SILVER 390 10000 2.2 J 0.66 J 0.18 UL 11 J
SODIUM NA NA 89.4 80.2 545 66.2

THALLIUM 55 140 5.6 L 0.85 L 0.48 28 L
VANADIUM 550 14000 785 J 28.4 J 105 J 30.9 J
ZINC 23000 610000 17.8 J 184 J 7.3 J 16.5 J
MISCELLANEOUS PARAMETERs (MG/KG)

AMMONIA NA NA

PERCENT MOISTURE NA NA

TOTAL ORGANIC CARBON NA NA 8000 6400 7200 8200

TOTAL ORGANIC HALIDES NA NA

TOTAL PETROLEUM HYDROCARBONS NA NA

EXPLOSIVEs (UG/KG)

[1,3-DINITROBENZENE 7800 200000




SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL SAMPLES

TABLE 3-6

BACKGROUND SOIL INVESTIGATION REPORT

INDIAN HEAD DIVISION

NSWC INDIAN HEAD, MARYLAND
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SITE REGION 3 REGION 3 11 11 11

LOCATION RBC RBC BGD20 15115039 1S11S040 15115041

SAMPLE ID RESIDENTIAL INDUSTRIAL BGDSB0200101 1S11SB230203 1S11SB240203 1S11SB250203

SACODE SoIL SoIL NORMAL NORMAL NORMAL NORMAL

MATRIX SB SB SB SB

SAMPLE DATE 10/3/2001 8/4/2000 8/4/2000 8/4/2000

TOP DEPTH (FEET) 3 2 2 2

BOTTOM DEPTH (FEET) 5 QUAL 3 QUAL 3 QUAL 3 QUAL
VOLATILE ORGANICS (UG/KG)

ACETONE 7800000 200000000 13 uJ 7.6 B 26 B 238 B
TOLUENE 16000000 410000000 13 uJ 3.3 J 12 U 14 1]
TOTAL XYLENES 160000000 4100000000 12 U 9 J 14 U
TRICHLOROFLUOROMETHANE 23000000 610000000 2 J 12 1] 12 U 14 U
SEMIVOLATILE ORGANICs (UG/KG)

[1,3-DINITROBENZENE 7800 200000 [ | [ [ |
|BIS(2-ETHYLHEXYL)PHTHALATE 46000 410000 70 [y 390 [ u 390 [ u ] 450 1]
PESTICIDES/PCBs (UG/KG)

[4,4-DDE 1900 17000 3.9 [ | [ [ |

[4,4-DDT 1900 17000 3.9 [ u | [ [ |

INORGANICs (MG/KG)

ALUMINUM 78000 2000000 12600 J 9430 [0 ] 10500 [0 ] 17900 J
ANTIMONY 31 820 1.0 U 1 UL 1 UL 1.2 UL
ARSENIC 0.43 3.8 0.76 B 6.8 4.3 5.1 L
BARIUM 5500 140000 38.1 J 36.7 J 40.9 J 65.5

BERYLLIUM 160 4100 0.32 0.25 B 0.28 J 0.36 B
CADMIUM 78 2000 0.07 U 0.1 J 0.095 0.14 J
CALCIUM NA NA 223 170 J 75.4 J 130 J
CHROMIUM 230 6100 18.4 125 12.4 19.3

COBALT 1600 41000 2.1 5.4 J 55 J 4.9 J
COPPER 3100 82000 8.9 75 6.3 8.6

CYANIDE 1600 41000 0.59 0.59 0.68

IRON 23000 610000 9000 J 23800 16100 36800

LEAD 400’ 750" 11.9 J 7.6 8.7 13.7

MAGNESIUM NA NA 628 J 664 J 501 J 819 J
MANGANESE 1600 41000 16.2 J 120 39.7 237

MERCURY 23 610 0.05 K 0.059 UL 0.059 uL 0.18 L
NICKEL 1600 41000 438 7.2 J 6.5 J 8.1 J
POTASSIUM NA NA 637 524 J 565 J 653 J
SELENIUM 390 10000 0.85 B 1 U 1 1.2

SILVER 390 10000 0.75 J 0.73 0.73 0.85

SODIUM NA NA 49.0 103 104 120

THALLIUM 55 140 1.3 L 1.2 U 1.3 1.4

VANADIUM 550 14000 457 J 19.9 224 31.7

ZINC 23000 610000 20.6 J 21 J 20.6 J 27.7 J
MISCELLANEOUS PARAMETERs (MG/KG)

AMMONIA NA NA

PERCENT MOISTURE NA NA 145 15.3 26.6

TOTAL ORGANIC CARBON NA NA 5200

TOTAL ORGANIC HALIDES NA NA

TOTAL PETROLEUM HYDROCARBONS NA NA

EXPLOSIVEs (UG/KG)

[1,3-DINITROBENZENE 7800 200000 250 [ u ] 250 [ u ] 250 1]
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NSWC INDIAN HEAD, MARYLAND
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SITE REGION 3 REGION 3 11

LOCATION RBC RBC 1S11S042 RN6SB17 RN6SB17 RN6SB17

SAMPLE ID RESIDENTIAL INDUSTRIAL 1S11SB260203 RN6SB0170301 RN6SB0170301-AVG RN6SB0170301-D
SACODE SoIL SoIL NORMAL ORIG AVG DUP

MATRIX SB SB SB SB

SAMPLE DATE 7/27/2000 7/23/1997 7/23/1997 7/23/1997

TOP DEPTH (FEET) 2 4 4 4

BOTTOM DEPTH (FEET) 3 QUAL 6 QUAL 6 QUAL 6 QUAL
VOLATILE ORGANICS (UG/KG)

ACETONE 7800000 200000000 2 B 10 U 10 U 10 U
TOLUENE 16000000 410000000 13 u 5 1] 5 U 5 U
TOTAL XYLENES 160000000 4100000000 24 J

TRICHLOROFLUOROMETHANE 23000000 610000000 13 U 5 U 5 U 5 U
SEMIVOLATILE ORGANICs (UG/KG)

[1,3-DINITROBENZENE 7800 200000 [ 350 uJ 193.6 uJ 350 uJ
|BIS(2-ETHYLHEXYL)PHTHALATE 46000 410000 410 [ u 350 uJ 350 uJ 350 uJ
PESTICIDES/PCBs (UG/KG)

[4,4-DDE 1900 17000 [

[4,4-DDT 1900 17000 [

INORGANICs (MG/KG)

ALUMINUM 78000 2000000 15400 [

ANTIMONY 31 820 1.1 UL 0.37 B 0.395 B 0.42 B
ARSENIC 0.43 3.8 21 2.05 2

BARIUM 5500 140000 64 14.2 17.45 20.7

BERYLLIUM 160 4100 0.39 J 0.2 B 0.17 K 0.24 K
CADMIUM 78 2000 0.38 B 0.15 K 0.155 K 0.16 K
CALCIUM NA NA 134 B

CHROMIUM 230 6100 15.7 6.1 6.2 6.3

COBALT 1600 41000 43 J 56 6.7 7.8

COPPER 3100 82000 6.4 J 46 438 5

CYANIDE 1600 41000 25 U

IRON 23000 610000 26000 K

LEAD 400’ 750’ 125 J 3.8 K 3.95 K 4.1 K
MAGNESIUM NA NA 642 J

MANGANESE 1600 41000 15.9 J

MERCURY 23 610 0.063 uL 0.01 0.01 0.02 1]
NICKEL 1600 41000 6.4 J 5.2 5.3 54

POTASSIUM NA NA 548 J

SELENIUM 390 10000 11 UL 0.28 L 0.295 L 0.31 L
SILVER 390 10000 0.78 U 0.08 B 0.075 B 0.07 B
SODIUM NA NA 447 B

THALLIUM 55 140 1.3 U 0.22 1] 0.225 U 0.23 U
VANADIUM 550 14000 30.1 9.4 9.95 10.5

ZINC 23000 610000 24.7 J 10.4 11.45 125
MISCELLANEOUS PARAMETERs (MG/KG)

AMMONIA NA NA

PERCENT MOISTURE NA NA 20

TOTAL ORGANIC CARBON NA NA

TOTAL ORGANIC HALIDES NA NA

TOTAL PETROLEUM HYDROCARBONS NA NA

EXPLOSIVEs (UG/KG)

[1,3-DINITROBENZENE 7800 200000 32 [y 37.2 U 37.2 U
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SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL SAMPLES
BACKGROUND SOIL INVESTIGATION REPORT
INDIAN HEAD DIVISION
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SITE REGION 3 REGION 3

LOCATION RBC RBC RPLSB03 25MW03 26MWO03

SAMPLE ID RESIDENTIAL INDUSTRIAL RPLSB0030101 $25-MW03-002 $26-MW03-002

SACODE SoIL soIL NORMAL NORMAL NORMAL

MATRIX SB SB SB

SAMPLE DATE 7/12/1997 9/25/1995 9/24/1995

TOP DEPTH (FEET) 4 3 6

BOTTOM DEPTH (FEET) 6 QUAL 5 QUAL 9 QUAL
VOLATILE ORGANICS (UG/KG)

ACETONE 7800000 200000000 1800 14 U
TOLUENE 16000000 410000000 6 uJ 0.32 U
TOTAL XYLENES 160000000 4100000000 0.82 U
TRICHLOROFLUOROMETHANE 23000000 610000000 6 uJ 0.35 U
SEMIVOLATILE ORGANICs (UG/KG)

[1,3-DINITROBENZENE [ 7800 [ 200000 [ 370 uJ 393 uJ
|BIS(2-ETHYLHEXYL)PHTHALATE | 46000 | 410000 [ 370 uJ 76.8 uJ
PESTICIDES/PCBs (UG/KG)

[4,4-DDE [ 1900 [ 17000 |

[4,4-DDT [ 1900 [ 17000 |

INORGANICs (MG/KG)

ALUMINUM 78000 2000000 3070 J 8250 J
ANTIMONY 31 820 0.21 UL 0.174 UL 0.21 UL
ARSENIC 0.43 3.8 2 3.69 1.9 J
BARIUM 5500 140000 15 9.07 39.8

BERYLLIUM 160 4100 0.12 0.141 0.43 L
CADMIUM 78 2000 0.23 K 0.511 UL 0.59 U
CALCIUM NA NA 113 U 50.7

CHROMIUM 230 6100 10 J 8.49 13.4

COBALT 1600 41000 0.86 3.34 8.4

COPPER 3100 82000 45 B 1.53 UL 5.2 L
CYANIDE 1600 41000 1.02 U 1.2 U
IRON 23000 610000 10200 20300 J
LEAD 400" 750" 4 J 3.1 5.4 J
MAGNESIUM NA NA 215 J 746 J
MANGANESE 1600 41000 50.1 J 98.8 J
MERCURY 23 610 0.07 0.047 U 0.06 U
NICKEL 1600 41000 3 3.29 J 8

POTASSIUM NA NA 250 385

SELENIUM 390 10000 0.68 0.153 U 0.18 U
SILVER 390 10000 0.07 B 0.1 U 0.12 U
SODIUM NA NA 18.4 U 214 U
THALLIUM 55 140 0.23 B 0.255 U 0.3 U
VANADIUM 550 14000 16.7 9.78 L 239

ZINC 23000 610000 10.3 J 11.3 24.2 J
MISCELLANEOUS PARAMETERs (MG/KG)

AMMONIA NA NA 7.8 9.5

PERCENT MOISTURE NA NA

TOTAL ORGANIC CARBON NA NA 87.5 U 1290

TOTAL ORGANIC HALIDES NA NA

TOTAL PETROLEUM HYDROCARBONS NA NA 39.1 L
EXPLOSIVEs (UG/KG)

[1,3-DINITROBENZENE 7800 [ 200000 [ 37.2 U




TABLE 3-6

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL SAMPLES

1 - EPA Region 9 PRGs Table, October, 2002.

SB = Subsurface Soil

Blank Space = Sample not analyzed for this parameter.

ORIG = Original Sample

AVG = Average of Duplicate Samples

DUP = Duplicate Sample

RBC = U.S. EPA Region 3 risk-based concentration (September 2001)
QUAL = U.S. EPA Region 3 data validation qualifier

B = Positive result qualified as a result of method or field quality control blank contamination.

Compound is not considered to be present in sample.
J = Positive detection is qualified as an estimate.
K = Positive detection is qualified as biased high.
L = Positive result is qualified as biased low.
U = Analyte not detected. Reported result is the detection limit.
UJ = Analyte not detected. Reported result is the estimated detection limit.
UL = Notdetect of analyte considered biased low.

_ = Above Region 3 RBC for Industrial and Residential Soil

= Above Region 3 RBC for Residential Soil

ASSOCIATED SAMPLES

BGDSB0010101 BGDSB0160101-AVG
BGDSB0020101 BGDSB0160101-D
BGDSB0030101 BGDSB0170101
BGDSB0040101 BGDSB0180101
BGDSB0050101 BGDSB0190101
BGDSB0060101 BGDSB0200101
BGDSB0060101-AVG 1S11SB230203
BGDSB0060101-D 1S11SB240203
BGDSB0070101 1S11SB250203
BGDSB0080101 1S11SB260203
BGDSB0090101 RN6SB0170301
BGDSB0100101 RN6SB0170301-AVG
BGDSB0110101 RN6SB0170301-D
BGDSB0120101 RPLSB0030101
BGDSB0130101 $25-MW03-002
BGDSB0140101 $26-MW03-002
BGDSB0150101

BGDSB0160101

BACKGROUND SOIL INVESTIGATION REPORT

INDIAN HEAD DIVISION
NSWC INDIAN HEAD, MARYLAND
PAGE 9 OF 9
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BACKGROUND SAMPLE LOCATIONS—OFF BASE
COST/SCHED—AREA BACKGROUND SOIL INVESTIGATION REPORT [ arp BY DATE_
1 ] 1 INDlNI!Nﬂ\E'AE :s:: %— }sz&}/o"—
SCALE h YLAND DRAMNG NO. 5 REV.
AS NOTED FIGURE 3-3 0
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BGD16 (0 - 1)
Semivolatile Organics (ug/kg)
ACENAPHTHENE 140
ANTHRACENE 260
BENZO (A} ANTHRACENE 480
BENZO (A} PYRENE 390 RES
BENZO {B) FLUORANTHENE 420
BENZO (G, H, I) PERYLENE 130
. BENZ0 (K) FLUORANTHENE 360 J
BIS(2-ETHYLHEXYL) PHTHALATE 77 J
CARBAZOLE 130 4
BDSS0S (0 - 1) DIBENZOFURAN 6 4
BGD1S (0 - 1) Inorganice {mg/tg) FLUORANTHENE 1100‘
Pesticides/PCB's {ug/kg) ALUMINUM 7500 FLUORENE 150
o014 (0 - 1) et e R 28 RES INDENO(L, 2, 3-CD) PYRENE 100
Pesticides/PCB's (ug/Xg) Tnorganics (mg/kg) BERYLLIUM 0.17 ¢ T TIRNE s50°
4,4'-DDE 0.59 ALUMINUM 15500 J CHROMIUM 12.5 K Inorganics (mg/kg)
4,4'-DDT 1.1 d ARSENIC 8.7 rEs, IND| | coBaLt 2.3 Ao (narxa 9600 3
Inorganics {wg/kg) BARIUM 55.1 COPPER 4.6 BARTUM 39.9 4
ALUMINUM 5180 J BERYLLIUM 0.53 IRON 2620 BERYLLIUM 0.29
ARSENIC €.3 RES, IND || CALCIUM 407 g LERD 4.6 g
' CALCIUM 1640 g
BARIUM 45.3 CHROMIUM 28.6 J MAGNESIUM 478 K . ”
- . COBALT ta MANGANESE AP CHROMIUM 18,2 BGDIT {0 - 1) BGD1S (0 - 1)
BERYLLIUM 8,76 COPPER Tar MERGURY 001 & COBALT 2.6 Semivolatile Organics {ug/kg) Semivolatile Organics (ug/kg)
CRIMIUM 0.33 TRON 30100 g NICEEL 32 COPPER 7.1 BIS (2-ETHYLHEXYL) PHTHALATE 120 J BIS(2~ETHYLHEXYL) PHTHALATE 130
CALCIUM 623 7 y . IRON 14400 3 Inorganics (mg/kg) Inorganics {mg/kg)
CHROMTIUM 11.7 3 LEAD 21.3 POTASSIUM 251 .
LEAD 4.3 3 ALUMINUM 4810 g | Avuminoy 6730 3
COBALT 6.9 MAGNESIUM 152 g SELENIUM 0.51
. MAGNESIUN 607 I BARTUM 36,2 J| | arsEnNIC 18.3 RES, IND
COPPER 14.4 MANGANESE 67.9 VANADIUM 18.5 "
MANGANESE 144 3 BERYLLIUY 0.27 BARIUM 36.6 J
IRON 11300 MERCURY 0.13 & ZIne 15.7 MERCURY 0.09 CALCIUK 297 o || BERYLLIOM 0.26
LEAD 15.7 NICKEL 6.0 Miscellaneous Parameters (mg/kg) NICKEL 4'5 CHROMIUM 10.1 CALCTUM zéa J
MAGNESIUM 87 g POTASSIUM 6419 QIAL ORCANIC SHRRON 2210 POTASSIUM 427 COBALT 1.3 CHROMTUM 13.5
MANGANESE 228 YENRDIUM 3.7 STLVEK 0.75 & COPPER 3.3 COBALT 2.6
MERCTRY 0.05 v lzflig(;:ellaneous Patameters {m /f{s).3 ’ sobIuM 64,7 IRON 7950 g} | COREER 5.5
NICKEL 6.6 c g gw 3 THALLIUM 2.3 L LEAD 7.0 J IRON 11600 3
ggﬁgiégu 3367 g VANADIUM 30.0 J MAGNESIUN 3712 3 LEAD 17.6 3
. ZINC 21.4 J MANGANESE 155 J | | MAGNESIUM 563 J
182185019 (0 - 1} BINC 18.5 4 Miscellaneous Parameters (mg/kg) NICKEL 1.8 MANGANESE 75,3 4
semivolatile Organics (ug/kg) Mif‘fcelé;neoﬂg Parameters (mg/ !2‘%)70 5 TOTAL ORGANLC CARBON 6100 POTASSIUM 243 MERCURY 0.07 X
ACETOPHANONE | TOTAL ORGANIC CAXEON seosso2 (0 - 1) SopTuN i1 || rommssrom 350
Izﬁgﬁganics {mg/kg) o Inorganics {mg/kg) VANADIUM 1%‘0 J SILVER S
ﬁamﬁgu ?93 RES, ° IS218018 (0 - 1) ALUMINUM 2010 kot 7.0 g | siver ?652 7
3 . » IND : ARSENIC 0.78 RES o —— : 2.
BARTIUM 45,3 J Inorganics {mg/kg) BARIUM 13.4 Miscellaneous Parameters (mg/kg) THALLIUM 1.3 L
K ALUMINUM 4510 . : VANADIY; 25,
gﬁgﬁﬁ‘u igf’l J Aaemine 451 AES BERYLLIUM 0.08 J A yPnADTUM » g 3
: BARTUN o CHROMIUM 3.5 K :
COBALT 4.7 9 . J COBALT 0.58 Miscellanecus Parameters ({mg/kg)
COPPER 4,9 K CRLCIUM 83.9 J . TOTAL OGRGANIC CARBON 3000
. CHROMTUM 59 COPPER 1.8 Lo manirsmsi s s s
TR 12200 COBALT 18 3 e a0
LEAD 25.7 COPPER 3.8 K HAGNES TN s K
MAGNESTUM 582 4 CYANIDE 0.59 MANGANESE 24.9 4 I8138010 (0 ~ 1)
MANGANESE 279 iggg gsﬁg MERCURY 0.03 X Inorganics {mg/kg)
NICKEL 74 . NICKEL 1.9 ALUMINUM 6370 J
POTASSIUM 324 J MAGNESIUM 353 g POTASBIUM 128 ARSENIC 5.1 L RES, IND
VANADIUM 29 MANGANESE 66.1 BARIUM 29.3 J
ZINC 9 g MERCURY 0.076 J ‘;’;ﬁ‘,@“l"“ 2256 15258018 {0 - 1) CALCIUM 2420
Miscellaneous Parameters (mg/kg) NICKELA 3.2 9 Miscellaneous Paramet k. Semivolatile Organice (ug/kg) CHROMIUM 28.9 1
PERCENT MOISTURE 3. POTASSIUM 236 g TOTAL ORGANIC CARBON ST oo ACETOPHENONE COBALT 2.6 9
PH 4.5 VANADIUM 18.3 18258018 (0 - 1) BENZALDEHYDE 58 J COPPER 4.1 gJ
TOTAL ORGANIC CARBON 31000 . ZINC 8.8 g Semivolatile Organlcs (ug/kg) Inorganics (mg/kg) IRON 20800 J
TOTAL SOLIDS 77.9 1 Miscellaneous Parameters (mg/ky) BIS (2-BTHYLHEXYL) PHTHALATE 51 ALUMINUM 4920 LEAD 9.6 J
—— PERCENT MOISTURE 14.6 Inorganics (mg/kg) ARSENIC 9.4 RES, IND MAGNESTUM 1990
Jad 5.2 ALUMINUM 9030 BARIUM 36.2 J MANGANESE 95.1 L
. TOTAL ORGANIC CARBON 26000 ARSENIC 6.5 RES, IND| | CADMIUM 2.5 NICKEL 3.4 9
;5213050“9 : 1) " " IDg 28 BARIUM 42.2 CALCIUM 270 J POTASSIUM 2620
Ty CNA DA L (ug/kg} CALCIUN 176 g CHROMIUM 9.3 VANADIUM 20.4
bk b 1o L CHROMIUM 17.4 COBALT 5 g ZINC 28,3 J
o COBALT 5 4 COPPER 5.4 4 Miscellaneous Parameters {mg/kg)
Inorganics (mg/kg) . COPPER 6.8 IRON 9610 J DIESEL RANGE ORGANICS 7.1
ALUMINUM ;.0_1}00 TRON 15300 g LERD 35 K PERCENT MOISTURE 32.2
ARSENIC AP RES, IND LEAD 28.2 K MAGNESIUM 529 PH 7
BARIUM : ; MAGNESTUM 634 3 MANGANE SE 619 J TOTAL ORGANIC CARBON 7490
CRDMIUM 0.16 J BGDLE (0 - 1) e .
MANGANESE 196 J MERCURY 0.083 16
CALCTIUM 409 J Pesticides/PCB's (ug/kg) NIOKEL 5.1 J NICKEL 5 3
CHROMIUM 19.6 4,4'~DDE 0.89 4 POTASSIUM 120 3 POTASSIUM 190
5 J
COBALT 3.8 0 Inorganics (mg/kg) BGDSS04 (0 - 1) VANADIUM 29.5 VANADIUM 22,7
COPPER gv”lu X ALUMINUM 5330 J Inorganics (mg/kg) ZINC 26.8 J 2INC R
CYANIDE . 650 gﬁil;glc 2559 L RES ALUMINOM 1460 Hiscellaneous Paramgters (mg/kg) Mizcellaneous Parameters {ma/kg} BGD1Z (0 ~ I}
igg’g iézg mu?nm Foghs ARSENIC 2.8 gﬁRCEm MOTSTURE 207 PERCENT MOISTURE 5.8 Volatile Organics (ug/kq)
i . P . 6 BARIUM 47.8 . PH 4.7 STYRENE 1.3 3
MAGNESTUM 390 g CRLCTUM 216 g BERYLLIUM 0.53 TOTAL ORGANIC CARBON 15700 TOTAL ORGANIC CARBON 23900 Pesticides/PCB's (ug/hy)
MANGANESE 397 CHROMIUM ir.1 g CHROMIUM 13.2 19.2 TOTAL SOLIDS 1.4 4,47-DDT ’ 3.5 4
MERCURY 0,12 7 COBALT 11.4 GOBALT 7.9 " Inorganics (mg/kg) :
NICKEL 4.5 9 COPPER 7.3 COPPER 5.4 Aowmon 14200
POTASSIUN 636 0 IRON 12300 J TRON 11800 ARSENTIC b J
VANADIUM 36.4 LEAD 10.4 MAGNESTUM 573 K BARIUM 97.2 RES, TP
ZINC 22.9 3 MAGNESTUMN €45 g MAHGANESE 184 3 mslisoaz (0 - 1) BERYLLIUM 1.3
Miscellaneous Parameters (mg/kg) MANGANESE w381 MERCURY 0.03 X Volatile Organice {ug/kg) CADMTUM 012 1
PERCENT MOISTURE 23.4 NICKEL 8.5 NICKEL 55 1 18115041 (0 - 1) CYCLOBEXANE 3.6 J CALCTUM 346 g
PH 5.4 POTASSIUM 302 7 so1 5 - TOTAL XYLENES 9.9 J
TOTAL ORGANIC CARBON 31600 VANADIUM 23,7 gﬁggug" (3,?33 gig&ﬁe Organics {(ug/kg) a2 Inorganics (wg/kg) g}gggﬁun i?é J
TOTAL SOLIDS 73.1 BINC 21,2 J 2ODTUM ; ] ALUMINUM 5930 .
Miscellaneous Parameters (mg/kg) VANADIUM ?g 3 L POTAL XYLENES L7 ARSENIC 2.2 3 RES ({:g;ER 22,6
TOTAL ORGANIC CARBON 3680 T ZINC 29.2 Inorganics (mg/kg) BARIUM 68.6 ] 38700 g
e e : ALUMINUM 10300 g CALCTUM 682 g LBAD 24.1
Miscellaneous Parametars (mg/kg) ARSENIC 4,3 L RES, IND MAGNESIUM 1110 0
TOTAL ORGANIC CARBON 3180 BARTUM 58.4 : ggﬂ};\gﬁum gl g MANGANESE 288
BERYLLIUM 0.46 7 COPPER 7.7 HERouRY 0,00 @
CADMIUM 0,098 ;
BGDSSO3 {0 ~ 1 IRON 6870 g
Pesticideé/PCB“’s (ug/ k) CALCTUX 512 3 LEAD 29.4 K POTASSIUM 1120 g
54 -DDR 023 g IS118039 (0 - 1) CHROMIUM 14 MAGNESIUM 184 g SILVER 0.68 J
44" -DDI o5 1 Volatile Organics {ug/kg) 18118040 (0 - 1) COBRLT 10,1 g MANGANESE 792 3 Pt 6.6
Inorganice (mg/kg) METEYL ACETATE 2.3 9 Volatile Organics {(ug/kg) CopRER ol HMERCURY .23 Miscellaneous Paramet rg
ALUMINUS 10200 ToLueNe (ma/kal 70 ETHYLBENZENE 2.4 3 ey 21300 NICKEL 8.1 3 e catmeters  (mg/kg) 4
ARSENIC 3.2 RES norganics {(mg/ kg TOLUENE 140 g . POTASSIUM 395 g
BARIUM 66.8 ALUMINUM 12900 3 TOTAL XYLENES 5.2 J MAGNESTUN 831 3 VANADTUM 24 BGPLZ (0 - 1
BERYLLIUM 0.53 g ARSENIC 7.1 L RES, IND || semivolatile Organics (ug/kg) MANGANESE 156 BINC 21.3 g o D : é - 1) (DUE)
CHROMTUM 19.3 X BARIUM 52.6 3 ACETOPHENONE 6 g ot 8,8 9 Miscellaneous Parameters (mg/kg) Besticides/RCB's (ug/ka) 0.30 3
! BERYLLIUM 6.5 J FLUORANTHENE DIESEL RANGE ORGANICS 18 A .
ggggg ]554 CADMIUM 0.2 J PYRENE igo Ja SELENIUM 1.1 GASOLINE RANGE ORGANICS .17 Inorganics (mg/kg)
TRON 14900 CALCTUM 497 Inorganics (mg/kg) SILVER 0.76 PERCENT MOISTURE 32.9 ALUMINUM 8600 9
MAGNESIUM 750 K CHROMIUM 16.1 ALUMINUM 3980 3 SODIUM 108 PH 5.1 e LN RES, TND
MANGENESE 378 g COBALT 7.1 g BRSENIC 2.7 1 RES THALLIUM L3 TOTAL ORGANIC CARBON 40100 :
LEGEND MERCURY 0.03 X COPPER 9.5 BARIUM 49,1 g VANADIUM 24.8 TOTAL SOLIDS 66 BERYLLIUM 0.81
NICKEL 7.8 L CYANIDE 0.66 CADMIUM 0,12 g ZInNe 33.5 3 it 3059
: M Miscellaneocus Parameters {mg/kg) CHROMIUM 16.9
POTASSIUM 516 IRON 24400 CALCIUM LU DIESEL RANGE ORG 3 COBALT 8.5
PY S Locati SELENTOM 0.7 LEAD 12.5 CHROMTUM 5.5 GE ORGANICS 3.8 :
ample l.ocation SODTUM 6.5 . COBALT 2 3 GASOLINE RANGE ORGANICS 0.18 COPPER 16.3
5L MAGNESTUM 714 3 . " IRON 24900 3
VANADIUM 27.8 COPPER 5.2 g PERCENT MOISTURE 18.3
AT 2.8 MANGANESE 222 Thow PO LEAD 18.2
i ; i i . NIC 8. .
J Poﬁmve Detect!on IS Qua“ﬁed As An Es'ﬂmate Migcellaneons Parameters (mg/kg) P iE;I 8 9 LEAD 24,3 IS]'I?QM o .1) (DUE) MRGNESIUM 660 7
OTAL CHOANTG CARBON 3 OTASSTUM 543 3 WAGNESTUM 355 g Volatile Organics (ug/kg) MANGANESE 165
|LOTAL CRGANIC CARBON SELENIUM 1.1 HANGANESE 1.4 TOLUENE 23 ﬁRCURY 0.04 g
e . e . N SILVER 0.82 3 Inorganics (ig/kg) CKEL 1.7
K Positive Detection Is Qualified As Biased High SODIUM 116 ﬁgcmui‘( 3'293 3 k ALUMINUM 7500 J POTASSIUM 584 g
THALLIUNM 1.4 FOTASSIUM 8 g ARBENIC 4.1 L RES, IND ‘Z'?!I:?DIUM 33,2
" . . VANADIUM 26.7 SELENTOM 13 BARIUM 63.3 38,4 4
L Positive Result Is Qualified As Biased Low ZINC 27 3 STLVER 0.4 BERYLLIUM 0.47 9 Miscellaneous Parameters (mg/kg)
Miscellaneous Parameters (mg/kg) SODTUM 120 C:Dg%‘m 0.25 g \LIQIAL ORGANIC CARBON 43803,
PERCENT MOISTURE 24.1 CRALOIUM 597 g
" : } isk-Based e e e bkt N CHROMIUM 1.6
RES  Positive Detection Exceeds Region 3 Risk-Base i R AN copaLT 8.3 3
) N . . D ;
Concentrations For Residential Land Use Energetics (mg/kg) Pt 20150
2-NITROTOLUENE 158 7 LEAD e
4-NITROTOLUENE 210 9 R ESTUM %2’3 3
o . . . Miscellaneous Parameters ¢t/ ke
IND  Positive Detection Exceeds Region 3 Risk- Based e emesete  fmg/hal HANGANESE 595
4 ! 18.6
Concentrations For Industrial Land Use | ZERCENT MOLSTURE AR POTASSIUM 590 g
SILVER 0.81
SODIUM 115
i i THALLIUM 1.4
ug/kg Microgram per Kilogram TaRLLIOM S
ZING 33.6 J
. . Miscellaneous Paraweters {mg/kg)
mg/kg Milligram per Kilogram DIESEL RANGE ORGANICS 1. 6000 0 6000 Feet
PERCENT MOTSTURE 23.4
NO. DATE REVISIONS BY | CHKD | APPD REFERENCES DRAWN BY DATE Tetra Tech NUS. | CONTRACT NUMBER OWNER NUMBER
K. PEILA 01/28/02 — ’ " 0530 CTO 320
e 822102 |  pOSITIVE DETECTIONS - BACKGROUND SURFACE SOILS - / QIZ' %)\
i COST/SCHEDULE-AREA APPROVED BY ATE
SCALE ' ' DRAWING NO. REV
AS NOTED FIGURE 3-4 0
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BGDSS08 (0 - 1)
© - 1) Pesticides/PCB's (ug/kg) K
ile Organics (ug/kg) 3'2:233% 91)04 I "4 Bapsso7 (0 - 1)
{LOROFLUOROME THANE 2.1 J 4 N . . | Inorganics (mg/kg)
.atile Organics {ug/kg) Inorganics (mg/kg) | ALUMINUM 10700 J
L THYLHEXYL) PHTHALATE 66 I ALUMINUM 13400 J ARSENIC 2.1 RES
ARSENIC 3.1 RES SARTUM 37 g
26MWO3 (0 -~ 2) 6800 J gﬁgﬁgEIUM 35'65 LJ .4 BERYLLIUM 0.34 L
Inorganics (mg/kg) 5.9 RES, IND : 1 CADMIUM 0.22 K
norganics (mg/kg » 0.7 CADMIUM 0.26 K
ALUMI NUM 12700 J 40.7 g CHROMIUM 13.2 g
Al i ] N CHROMIUM 15.9 J
ARSENIC 3.3 L RES 0.44 COBALT 2.5
COBALT 4.2
BARIUM 84.8 -ALCIU 42z - J COPPER 193 COPPER 5.3
BERYLLTUM 0.61 I CHROMIUM 14.4 ; IRON 10300 J
BERYLL L .61 L IRON 13400 J
CALCIUM 409 COBALT 8.9 LEAD 146 LEAD 9.8
CHROMT UM 20.8 COPPER 6.6 e MAGNESTUM 668 K
. : 20.¢ ‘ MAGNESIUM 1050 i
,. 15 TRON 13200 J MANGANESE 45.8 J
5 MANGANESE 80.9 J
4.4 1 24.3 g MERCURY 0.05
24 L MERCURY 0.05 .
25300 J 732 J NTCKEL 8.6 L NICKEL 4.9
9.9 J 413 g POTASSIUM 987 g POTASSIUM 511 J
1090 J 0.06 K SELENIUM 0.79 g SELENTUM 0.53 J
882 J 5.6 SODPIUM 50 S0DIUM 51.6
0.07 562 v VANADIUM 23.9 J
- 0 : ANADIUM 29.2 J
10.5 0.68 J ZINC 19.6 J
e : 59.6 ZINC 27.8 J
783 3 . Miscellaneous Parameters (umg/kq) Miscellaneous Parameters ({mg/kg)
8.7 THALLTUM 1.4 L + 9/xd TOTAL ORGANIC CARBON 9910
e VANADIUM 26.9 g TOTAL ORGANIC CARBON 14000
3.0 i .
e et Z 24.1 3
Laneous Parameters mg/k 1,85 -
aneous Parameters ({g/qu 5 M laneous Parameters (mg/kg) sgll‘gi’gie (()gganjl_és (ug/kg)
ARBON ; ORGANIC CARBON 9400 e st e e — - -
IC CARBON . 5020 i o ACETONE 2200
EUM HYDROCARBONS 33,7 L Inorganics (mg/kg)
ARSENIC 1.8 RES
BARIUM 12.5
BGDSS0Y (0 ~ 1) CADMIUM 0.25 K
Inorganics (mg/kg) CHROMIUM 9.6 J
ALUMINUM COBALT 0.84
ARSENIC RES LEAD 3.5 J
BARIUM MERCURY 0.08
RYLLIUM NICKEL 2.2
cADMIUMSoas b N A NI e ) T SELENIUM 0.65
CHROMTUM | VANADIUM 13.6
: ZINC 7 J u - o ™
VANADIUM
ZINC
M1 LLaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON 2810 2EMWO3 (0 - 2) . BGDSS01 (0 - 1)
Inorganics (mg/kg) [ BGD20 (0 - 1) Inorganics (mg/kg)
ALUMINUM 4010 J Volatile Organics (ug/kg) ALUMINUM 11200
RNESS1T (0 - 1) ARSENTC 2.16 RES TRICHLOROFLUOROME THANE 2.5 J ARSENIC 2.1 RES
. Organics (ug/kf) BARIUM 29.8 Semivolatile Organics (ug/kg) BARIUM 52.3
ACETO ; 2 13000 I BERYLLIUM 0.204 BIS (2~ETHYLHEXYL) PHTHALATE 7500 J BERYLLIUM 0.56 K
Semivolatile Organics (vg/kg) CHROMIUM 10.5 Inorganics (mg/kg) CHROMIUM 13.4
RIS {2~ETHYLHEXYL) PHTHALATE 640 J COBALT 3.51 ALUMINUM 4850 J | | COBALT 4.2
Inorganics (mg/kq) COPPER 2.47 L BARIUM 34.7 J || IRON 9380
ARSENIC RES TRON 7930 BERYLLIUM 0.35 LEAD 7.4 K
BARIUM LEAD 9,97 CALCIUM 248 J MAGNESIUM 714
BERYLLIUM MAGNEST UM 236 J ggg%é‘m Z . g mgﬁgsg 5434
CADMIUM K MANGANESE 123 7 . .
CHROMIUM NTCKEL 5508 3 COPPER 2.5 NICKEL 5.8 LEGEND
. I POTASSIUM 221 IRON 7220 J POTASSIUM 471
: , o LEAD 6.7 J SELENIUM 0.3 ‘ ;
SELENTUM 0.168 L ®
VANADIUM 9.83 L MAGNESIUM 352 J VANADIUM 21.7 Sample Location
2ING 1.4 MANGANESE 26.9 J ZINC 21.7 " . . .
Miscellanecus Parameters (mg/kg) NICKEL 2.0 Miscellaneous Parameters (mg/kg) J Positive Detection Is Qualified As An Estimate
PT.ENTUM AMMONIA 21.9 POTASSIUM 212 TOTAL ORGANIC CARBON 4140
VANADIUM NITRITE/NTTRATE 1.9 SLLVER g1 b K Positive Detection Is Qualified As Biased High
7,INC TOTAL ORGANIC CARBON 1620 TANADIUM 2o g
ZINC 9.4 J L Positive Result Is Qualified As Biased Low
Miscellaneous Parameters (mg/kg)
JOTAL ORGANIC CARBON 2000 RES  Positive Detection Exceeds Region 3 Risk-Based
Concentrations For Residential Land Use
ug/kg Microgram per Kilogram
mg/kg Milligram per Kilogram
2000 0 4000 Feet
NO. DATE REVISIONS BY | CHKD | APPD REFERENCES DRAWN BY DATE Tetra Tech NUS. Inc CONTRACT NUMBER OWNER NUMBER
K. PEILA 01/28/02 - "1 " 0530 CTO 320
CHECKED BY DATE APPROVED BY DAT?
. . 7 k4
o STUMP NECK PENINSULA
SCALE BACKGROUND SOIL INVESTIGATION REPORT ORA WIN;;N 5 — REV
INDIV-NSWC, INDIAN HEAD, MARYLAND ;
AS NOTED FIGURE 3-5 0
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BGDL6 (3 ~ 5)
Semivolatile Organics (ug/kg)
BIS (2~ETHYLHEXYL) PHTHALATE 130 3
Inorganics (mg/kg)
ALUMINUM 21300 7
ARSENIC 16.9 RES, IND
BARIUM 35%.9 J
BERYLLIUM 0.33
CALCIUM $34 0
CHROMI UM 46.0
COBALT 1.7
COPPER 14.9
TRON 43600 g
LEAD 13.6 J
MAGNESIUM 561 J
MANGANESE 31.7 g
MERCURY 0.13
NICKEL 1.3
POTASSIUM 480
SILVER 2.3 g
SODIUM 71.6
THALLIUM 6.5 L RES
VANADIUM 86.2 J
BGDIS (3 -~ &) ZINC 19.6 J
Pesticides/PCB's (ug/kg) Miscellaneous Parameters (mg/kg)
4,4'-DDE 0.68 J TOTAL ORGANIC CARBON 8200
4,4*-DDT 0.7 3
Inorganics (mg/kqg) BGD16 (3 ~ 8) (DUP)
ALUMINUM 22100 J BIS(2-ETHYLHEXYL) PRTHALATE 110 3
ARSENIC 12.5 RES, IND| | AnuMINUM 18600 J
BARIUM 41.9 ARSENIC 11.4 RES, IND
BERYLLIUM 0.96 BARIUM 33.5 4
CALCIUM 433 7 BERYLLIUM 0.32
CHROMIUM 46.5 J CALCIUM 362 3
1 coBALT cwis53 L CHROMIUM 40.8
L. COPRER e ani2Ba9 COBALT 1.3
IRON 61600 J RES COPPER 13.8 BGD17T (3 ~ 4)
LEAD 27.9 IRON 39500 3 Volatile Organics (ug/kg)
(3 - 5 MAGNESIUM 1280 g LEAD 12.6 3 TRICHLOROF LUOROMETHANE 2.5 3
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4.0 STATISTICAL ANALYSIS OF ANALYTICAL DATA FOR BACKGROUND SOIL
SAMPLES

This section presents the results of the statistical analysis of the analytical data available for background
soil samples for NSWC Indian Head. A primary objective of any background investigation is the
development of a background dataset(s) that is (are) representative of background conditions for an area
and, therefore, may be used to distinguish background concentrations in an environmental medium from
site-related contamination. Additionally, a background dataset should be “robust” for purposes of
performing the statistical tests used to differentiate background concentrations from site-related
contamination. Robustness is gained, in part, through the proper assignment of the data into subsets that

are representative of individual soil types. Statistical tests/techniques were used to:

o Evaluate whether the background soil dataset represented one underlying population or more than
one (i.e., there is a difference between chemical concentrations in the surface and subsurface sails,
or chemical concentrations vary with soil type, or chemical concentrations vary with soil grain size,

etc.).

e Calculate simple descriptive statistics for the background soil dataset(s) [e.g., frequency of detection,
range of positive detections, arithmetic mean, 95 % upper confidence limit (UCL) on the arithmetic

mean, 95 % upper tolerance limit (UTL) on the arithmetic mean] (see Tables 4-1 through 4-4).

Summarizing from previous sections, background soils data are available from four sources:

e The background soil investigation conducted in 1997 [surface and subsurface soil sample were
collected at 10 locations (BGD1 through BGD10)].

o The follow-up background soil investigation conducted in September/October 2001 [surface and

subsurface soil samples were collected at 10 additional locations (BGD11 through BGD20)].

e Ten surface and four subsurface soil samples collected in 2000 at upgradient locations at 4 IR Sites
under investigation by CH2M Hill (IR Sites 21, 11, 13, and 25 on the Cornwallis Neck Peninsula). As
demonstrated in the comparison tables presented in Appendix E, the analytical results for these
samples are similar to analytical results reported for the samples collected during the background soil

investigation.
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e Soil samples collected in 1995 and 1997 at upgradient locations at 4 IR Sites under investigation by
TINUS (IR Sites 38, 61, 63, and 64 on Stump Neck Peninsula). The analytical results for these
samples are similar to analytical results reported for the samples collected during the background soil

investigation.

These samples are representative of soil conditions across the two peninsulas of the facility (a few were
also collected off-base in Smallwood Park) and were collected from all four soil associations identified in
the USDA General Soil Map for Charles County, Maryland (see Table 3-4).

4.1 GRAPHICAL PRESENTATION OF THE DATA

Figures 4-1 through 4-21 present the analytical data for several metals commonly detected in the
background investigation soil samples. Surface and subsurface soil concentrations are compared in
Figures 4-1 through 4-7. The analytical data are plotted according to grain size in Figures 4-8 through
4-21. The graphs present data for samples collected during the background investigation studies only
because grain size data are not available for the upgradient samples at specific IR Sites/SWMUs. A

review of the analytical data suggests the following:

e Metals concentrations detected in the subsurface soil samples frequently exceed concentrations
detected in the surface soil samples. This is most evident for aluminum, chromium, copper, iron, and

nickel, and is somewhat less evident for arsenic and zinc.

e The concentration range reported for the subsurface soil samples is wider than the concentration
range reported for the surface soil samples. Again, this is most evident for aluminum, chromium,
copper, iron, and nickel, and is somewhat less evident for arsenic and zinc. This observation may

reflect the more aggressive weathering of surface soils versus subsurface soils.

e The range of grain sizes reported for the surface soil samples (0.0115 mm to 0.6660 mm) is narrower
than the range of grain sizes reported for the subsurface soil samples (0.0024 mm to 0.3200 mm).
This indicates that there is more variability in the subsurface soils which is supported by the metals

data and the soil descriptions (Table 3-3).

e The metals concentrations reported in the subsurface soils samples tend to decrease with increasing
grain size. This is most evident for aluminum, arsenic, chromium, copper, and iron, and less evident
for nickel and zinc. Metals concentrations in the low grain size (high clay content) samples tend to
exceed metals concentrations in the high grain size (low clay content) samples. This observation
may reflect the fact than many metals adhere to clay particles. However, the relationship between

grain size and metal content is not seen in every subsurface sample. Additionally, the inverse
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relationship of concentration to grain size is not clearly seen in the surface soil dataset. As noted
above, the metals concentrations in the surface soil samples are less variable and none of the

surface soil samples are actually described strictly as clays (see Table 3-3).

4.2 STATISTICAL ANALYSIS OF DATA

The initial visual inspection of the data described above was supplemented with the more rigorous
statistical analyses presented in the following paragraphs. These analyses were performed to further test
the relationships noted above and to develop descriptive statistics for each background soils dataset
identified.

Based on the data presented in Figures 4-1 through 4-7, the background soil data for metals at IHDIV-
NSWC were separated into surface and subsurface soil data groups. Statistical analyses (examples
presented in Figures 4-22, 4-23, and 4-24) were preformed to determine whether the site elevation
(highlands or lowlands) influenced the metal concentrations. (Only data available for the original 10 BSI
sampling locations were evaluated.) Preliminary correlation analysis of elevation versus concentration
indicated moderate correlation between these two factors for several metals. Further analysis showed
that this correlation was strongly influenced by a moderate correlation between elevation and grain size in
concert with a strong correlation between grain size and concentration. Isolating samples with similar
depth and grain size and comparing them at different elevations showed little correlation between
elevation and metal concentration. Thus, of the physical factors that were considered, the primary factor

governing metal concentrations in the background soil samples was interpreted to be grain size.

Scatterplots of metals concentrations versus grain size for soil samples of similar depth were then plotted
and inspected for “inflection points”. An inflection point is a break in a trend noted in a dataset plotted on
a graph and a possible indication that not all data presented on the plot are from the same underlying
dataset. The scatter plots for several metals indicated an inflection point just above the 0.02 mm grain
size and these soil samples were labeled clay-like soils. This allowed the data to be initially divided into

four soil groupings for further statistical analysis:

e Clayey Surface Soil
¢ Non-clayey Surface Soll
e Clayey Subsurface Soil

e Non-clayey Subsurface Soil
This statistical analysis considered analytical data for seven metals that tend to be indicative of varying

soil conditions and/or are often significant in human or ecological risk assessments: aluminum, arsenic,

barium, chromium, copper, iron, and lead (See Figures E-3-1A through E-3-35A in Appendix E). Also,
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positive detections are generally reported for most samples analyzed for these metals. Thus, the
difficulties often noted during the statistical analysis of datasets with a high proportion of non-detect

results (sometimes referred to as censored data) are avoided.

Four different statistical analysis techniques or tools were used to determine whether the four soil

groupings produced statistically distinct data sets for these seven metals.

o Basic descriptive statistics were calculated for each of the four soil groups. The arithmetic
mean, minimum, maximum, and the standard deviation of the concentrations were examined for each
metal across all soil groups and within individual soil groups. These statistics are presented in
Table E-3-1A and indicate that concentrations vary between: 1) all surface and all subsurface soils,
2) all low grain size soils and all high grain size soils, and 3) low grain size subsurface soils and high
grain size subsurface soils. The concentrations noted in the low-grain size surface soils do not vary

substantially from those noted in the high-grain size surface soils.

e Box and whisker plots for each metal were plotted for the different soil groups. Box and
whisker plots show the central tendency, degree of symmetry, range of variation, and potential
outliers of a data set. The upper value of the box (UVB) in the box and whisker plot represents the
75" percentile for the data. The lower value of the box (LVB) is the 25" percentile for the data. (In
other words, 50% of the data points fall between the UVB and the LVB.) The median value is the
mid-point of the data and is represented by a small square in the box. The top of the whisker is the
75" percentile plus 1.5 times the interquartile range, where the interquartile range is 75" percentile
minus the 25" percentile. The bottom of the whisker is the 25" percentile minus 1.5 times the
interquartile range. The range between the upper whisker value and the lower whisker value is the
non-outlier range. Any value outside of this range is considered to be a statistical outlier. Statistical
outliers are represented by an “O” on the plot. Statistical outliers that are more than one standard
deviation from the non-outlier range are considered extreme values and are represented by an
asterisk (*). The plots where inspected to see which data sets looked similar and which ones differed.
Particular attention was paid to see whether the mean from one data set fell within the LBV to UBV
range of another data set. The box and whisker plots are presented in Appendix E.3 and support the

conclusions developed from the basic descriptive statistics.

o Normal probability plots were prepared for the background data sets. A normal probability plot
is used to evaluate the normality of the distribution of a variable, that is, whether and to what extent
the distribution of the variable follows the normal distribution. The values of the selected variables
are plotted in a scatter plot against the values "expected from the normal distribution." The standard

normal probability plot is constructed as follows. First, the deviations from the mean (referred to as
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residuals) are rank ordered. From these ranks, z values (i.e., standardized values of the normal
distribution) are computed based on the assumption that the data come from a normal distribution.
These z values are plotted on the Y-axis in the plot. If the observed residuals (plotted on the X-axis)
are normally distributed, then all values should fall onto a straight line. Variability in the data will
cause the plotted residual to scatter randomly around this line, but the data will still appear to follow a
single straight line. If the residuals are not normally distributed, then they will deviate systematically
from the line (i.e., inflections in the line are noted). Outliers may also be evident in this plot. If there
is a general lack of fit to the straight line, and the data seem to form a clear pattern (e.g., an S shape)
around the line, then the variable may require transformation before the values approximate a good fit
to the line. Probability plots may also be used to determine whether a data set comprises more than
one statistical population. Straight line segments are fit to contiguous groups. A change in slope or
the existence of an inflection point in the plotted line segments indicates the presence of multiple
populations. A straight line with no gaps or inflection points is indicative of a single population.
Careful examination of the spatial relationship between data on either side of an inflection point can
facilitate the determination of multiple populations. The probability plots are presented in Appendix
E.3 and support the conclusions based on the basic descriptive statistics and the box plots.
However, as discussed below, the results of the normal probability plots are somewhat less objective
than the results of the descriptive statistics and box and whisker plots and must be interpreted

carefully.

¢ The background data sets were evaluated using Kruskal-Wallis Non-Parametric ANOVA. The
Kruskal-Wallis ANOVA (Analysis of Variance) by ranks test is a variation of the standard parametric
ANOVA. It assumes that the variable under consideration is continuous and that it was measured on
at least an ordinal (rank order) scale. This test assesses the hypothesis that the different samples in
the comparison were drawn from the same distribution or from distributions with the same median.
Thus, the interpretation of the Kruskal-Wallis test is basically identical to that of the parametric one-
way ANOVA, except that it is based on ranks rather than means, and is not subject to the same
assumptions as the parametric ANOVA (i.e., similar distribution and homogeneous variance of the
two data sets being compared). The results of the Kruskal-Wallis ANOVA by ranks test are
presented in Appendix E.3, Table E-3-2A. The “average rank” values support the conclusions based
on the basic descriptive statistics and the box plots. Specifically, average rank values calculated for
the small grain size surface soils do not vary substantially from those calculated for the larger grain
size surface soils (i.e., the datasets are similar). The average rank values support the conclusions
that there are differences between surface and subsurface soils, and small-grain size subsurface

soils and large-grain-size subsurface soils.
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Examination of the results from these statistical analyses showed that the distinction between the grain
sizes in surface soil produced data sets that in most cases were not statistically significantly different from
each other. The influence of soil grain size on metal concentration is less important in surface soil than it
is in subsurface soil. This is in agreement with the conclusions presented based on Figures 4-1 through

4-21. Consequently, the background soil dataset was divided into 3 final soil groupings:

1. Surface Soil
2. Clayey Subsurface Saoil
3. Non-clay Subsurface Soil

These three soil groupings were also evaluated using the statistical analysis tools previously described.
The results are presented in Appendix E.3 and support the conclusion that the background soil dataset

should be divided into the three soil groups identified above.

The descriptive statistics for most of the metals (Table E-3-1) suggest that the clayey subsurface
concentrations (group 2) were greater than the non-clay subsurface concentrations (group 3) which in
turn were greater than the surface soil concentrations (group 1). The average concentrations in soil
group 2 samples were often 2 times greater than the concentrations in the soil groups 1 and 3 samples.
The sample with the maximum concentration was more frequently found in the group 2 samples than in
the group 1 or 3 samples. The box and whisker plots for aluminum, arsenic, chromium, copper, and iron
also strongly support the conclusions regarding differences in metals concentrations between surface and

subsurface soil samples and the conclusion that there are 2 subsurface soil groups.

The results of the normal probability plots are somewhat less objective than the results of the descriptive
statistics and the box and whisker plots. Potential inflection points were noted in the probability plots for
some of the soil groups, suggesting the presence of two or more populations within a soil group.
Occasional anomalies (e.g., the outlier lead concentration of 149 mg/kg; the maximum arsenic
concentration in surface soils) and the fact that some metals may be log-normally distributed rather than
normally distributed make the interpretation of the plots difficult in some cases. Additionally, non-site
related anthropogenic factors may impact metals concentrations in the soils, particularly the surface soils.
Further examination of the data indicated that the inflection points noted in some of the probability plots
could not be attributed to any particular soil characteristic or variable (e.g., grain size, elevation, etc).
Consequently, the soils groups were not sub-divided further on the basis of the probability plots. While
further sampling and/or statistical analysis may improve our understanding of the background soil
conditions at NSWC Indian Head, significant new conclusions are not anticipated. The results of the
statistical analyses using four statistical tools/techniques are in general agreement. The statistical

analyses confirm the observations presented based on visual inspection of the graphical presentation of
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the data. These observations are supported by the soil sample type descriptions (i.e., clay versus sand,

etc.) provided by the field geologists.
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TABLE 4-1

SUMMARY OF DESCRIPTIVE STATISTICS FOR ALL SURFACE AND SUBSURFACE SOILS
BACKGROUND INVESTIGATION REPORT FOR SOILS
INDIAN HEAD DIVISION
NSWC INDIAN HEAD, MARYLAND

PAGE 1 OF 2
Chemical Cas F of | Mini [Mini Waximum Maximum Average of Average of | Minimum | Maximum Location of istribution/  95% Upper 95% Upper Eastern U.S. | Maryland |Residential Risk-Based|Industrial Risk-Based
Number | D Detecti | Qualifier | Detection| Qualifier | Positive D All D i of Data_| Confi Limit| Tol Limit Soils Soils 2 C ion * C ion *

Volatile Organic Compounds (ug/kg)

[ACETONE 67-64-1 3/40 1800 13000 |L 5700 430 1.4 24 RN6SS0170101 Undefined 13000 13000 NA NA 7800000 200000000
CYCLOHEXANE 110-82-7 1/22 3.6 J 3.6 J 3.6 5.1 5.3 15 1S1155420001 Undefined 3.6 3.6 NA NA NA NA
ETHYLBENZENE 100-41-4 1/40 24 J 24 J 24 4.9 1.5 15 1S115S400001 Undefined 24 24 NA NA 7800000 200000000
GASOLINE RANGE ORGANICS TTNUS005 2/9 0.1225 0.17 0.15 8.4 0.12 150 1S1155420001 Undefined 0.17 0.17 NA NA NA NA
METHYL ACETATE 79-20-9 1/22 2.3 J 23 J 23 5.0 5.3 15 1S115S390001 Undefined 23 23 NA NA 78000000 2000000000
STYRENE 100-42-5 1/40 1.3 J 1.3 J 1.3 5.0 0.34 15 BGDSS0120101-AVG| Undefined 1.3 1.3 NA NA 16000000 410000000
TOLUENE 108-88-3 4/40 3.3 J 140 J 61 11 0.32 15 [1S11SS400001 Undefined 140 140 NA NA 16000000 410000000
TOTAL XYLENES 1330-20-7 5/24 1.7 J 9.9 J 5.6 6.5 0.78 18 1S1155420001 Undefined 9.9 9.9 NA NA 160000000 4100000000
TRICHLOROFLUOROMETHANE 75-69-4 7/40 1.7 J 27 J 22 4.9 0.33 15 BGDSB0110101 Undefined 27 27 NA NA 23000000 610000000

i ile Organic Ci (ug/kg)

1,3-DINITROBENZENE 99-65-0 1/20 32 J 32 J 32 120 37.2 393 1S11SB260203 Undefined 32 32 NA NA 7800 200000
2-METHYLNAPHTHALENE 91-57-6 1/40 73 L 73 L 73 140 42 490 1S2155200001 Undefined 73 73 NA NA 1600000 41000000
ACENAPHTHENE 83-32-9 1/40 140 140 140 140 38.7 490 BGDSS0160101 Undefined 140 140 NA NA 4700000 120000000
ACETOPHENONE 98-86-2 3/40 46 J 64 J 58 140 52 490 1S115S400001 Undefined 64 64 NA NA 7800000 200000000
ANTHRACENE 120-12-7 1/40 260 260 260 140 26.2 490 BGDSS0160101 Undefined 260 260 NA NA 23000000 610000000
BENZALDEHYDE 100-52-7 1/34 59 J 59 J 59 150 130 490 1S2555190001 Undefined 59 59 NA NA 7800000 200000000
BENZO(A)ANTHRACENE 56-55-3 1/40 480 480 480 150 13.6 490 BGDSS0160101 Undefined 480 480 NA NA 870 7800
BENZO(A)PYRENE 50-32-8 1/40 390 390 390 150 16.9 490 BGDSS0160101 Undefined 390 390 NA NA 87 780
BENZO(B)FLUORANTHENE 205-99-2 1/40 420 420 420 150 35 490 BGDSS0160101 Undefined 420 420 NA NA 870 7800
BENZO(G,H,))PERYLENE® 191-24-2 1/40 130 130 130 140 45 490 |BGDSS0160101 Undefined 130 130 NA NA 2300000 61000000
BENZO(K)FLUORANTHENE 207-08-9 1/40 360  |J 360 [J 360 150 41.6 490 BGDSS0160101 Undefined 360 360 NA NA 8700 78000
BIS(2-ETHYLHEXYL)PHTHALATE 117-81-7 14/40 51 J 7500 |J 660 320 58 490 BGDSS0200101 Undefined 7500 7500 NA NA 46000 410000
CARBAZOLE 86-74-8 1/34 130 |J 130 |J 130 140 35 490 BGDSS0160101 Undefined 130 130 NA NA 32000 290000
CHRYSENE 218-01-9 1/40 440 440 440 150 21 490 BGDSS0160101 Undefined 440 440 NA NA 87000 780000
DIBENZOFURAN 132-64-9 1/40 65 J 65 J 65 140 28.7 490 BGDSS0160101 Undefined 65 65 NA NA 310000 8200000
FLUORANTHENE 206-44-0 2/40 65 J 1100 580 160 35 490 BGDSS0160101 Undefined 1100 1100 NA NA 3100000 82000000
FLUORENE 86-73-7 1/40 150 150 150 140 271 490 BGDSS0160101 Undefined 150 150 NA NA 3100000 82000000
INDENO(1,2,3-CD)PYRENE 193-39-5 1/40 100 100 100 140 46.4 490 BGDSS0160101 Undefined 100 100 NA NA 870 7800
NAPHTHALENE 91-20-3 1/40 110 L 110 L 110 140 34.5 490 1S2155200001 Undefined 110 110 NA NA 1600000 41000000
PHENANTHRENE® 85-01-8 1/40 1100 1100 1100 160 35 490 BGDSS0160101 Undefined 1100 1100 NA NA 2300000 61000000
PYRENE 129-00-0 2/40 120 J 880 500 160 35 490 BGDSS0160101 Undefined 880 880 NA NA 2300000 61000000
Explosives (ug/kg)
[2NITROTOLUENE [ 88722 | 715|150 [J [ 150 [J I 150 T 100 [ 814 | 250 [1S11S5400001 [ Undefined | 150 I 150 T NA [ NA | 780000 I 20000000
[4-NITROTOLUENE [ 99990 | 715|210 [J [ 210 v | 210 | 110 | 872 | 250 [1S11SS400001 | Undefined | 210 | 210 | NA | NA | 780000 | 20000000
Pesticides/PCBs (ug/kg)
[4.4-DDE [ 72659 | 11/40 | 023 [J [ 10 [0 I 17 T 14 [ 14 | 42 [BGDSS0080101 [ Undefined | 10 I 10 T NA [ NA | 1900 I 17000
[24-DDT [ 50293 | 7/39 | o038 [|J 94 U | 23 | 20 | 18 | 57 |BGDSS0080101 | Undefined | 94 | 9.4 | NA | NA | 1900 | 17000
Inorganics (mg/kg)

ALUMINUM 7429-90-5 58/58 2010 25300 9750 9750 NA NA BGDSB0030101 Lognormal 11500 27400 7000 - > 100000 NA 78000 2000000
ANTIMONY 7440-36-0 3/61 068 |J 1.8 J 1.4 0.51 0.174 2.15 BGDSB0030101 Undefined 1.8 1.8 <1-8.38 NA 31 820
ARSENIC 7440-38-2 54/62 0.78 18.3 5.1 4.6 0.76 4.5 BGDSS0190101 Undefined 18.3 18.3 <0.1-73 11-71 0.43 3.8
BARIUM 7440-39-3 62/62 9.07 101 41.4 414 NA NA BGDSB0030101 Undefined 101 101 10 - 1500 150 - 700 5500 140000
BERYLLIUM 7440-41-7 48/62 005 |[J 1.1 L 0.45 0.36 0.047 0.53 BGDSB0030101 Undefined 1.1 1.1 <1-7 ND-3 160 4100
CADMIUM 7440-43-9 20/62 0.095 25 0.31 0.16 0.06 0.59  [1S2555190001 Lognormal 0.18 0.56 NA <0.01-5.6 78 2000
CALCIUM 7440-70-2 37/58 50.7 2420 415 287 49.6 275 1S135S100001 Undefined 2420 2420 100 - 280000 NA NA NA
CHROMIUM 7440-47-3 62/62 3.5 K 465 |J 17.3 17.3 NA NA BGDSB0150101 Undefined 46.5 46.5 1-1000 15- 100 230 6100
COBALT 7440-48-4 62/62 0.58 133 6.8 6.8 NA NA BGDSB0030101 Undefined 133 133 <0.3 -70 ND -20 1600 41000
COPPER 7440-50-8 58/62 1.6 25.9 8.1 77 1.53 4.6 BGDSB0150101 Undefined 25.9 25.9 <1-700 5-70 3100 82000
CYANIDE 57-12-5 7116 0.59 0.73 0.64 0.53 0.073 25 1S215S190001 Undefined 0.73 0.73 NA NA 1600 41000
IRON 7439-89-6 58/58 2770 61600 (J 18000 18000 NA NA BGDSB0150101 Lognormal 21700 57200 100 - > 100000 NA 23000 610000
LEAD 7439-92-1 57/62 3.1 149 15.4 14.7 5.3 28.8 BGDSS0080101 Undefined 149 149 <10 - 300 10 - 50 400* 750"
MAGNESIUM 7439-95-4 58/58 143 K 1990 704 704 NA NA BGDSB0030101 Lognormal 809 1820 50 - 50000 NA NA NA
MANGANESE 7439-96-5 58/58 159 |[J 1270 |J 187 187 NA NA BGDSB0030101 Lognormal 266 952 <2 - 7000 NA 1600 41000
MERCURY 7439-97-6 40/62 0.01 018 L 0.059 0.047 0.02 0.077  |1S11SB250203 Lognormal 0.06 0.15 0.01-34 0.04-0.14 23 610
NICKEL 7440-02-0 62/62 1.005 182 |L 5.8 5.8 NA NA BGDSB0030101 Undefined 18.2 18.2 <5 -700 ND - 30 1600 41000
POTASSIUM 09/07/40 58/58 128 2845 |J 617 617 NA NA BGDSB0060101-AVG| Undefined 2845 2845 50 - 37000 NA NA NA
SELENIUM 7782-49-2 27162 0.168 |L 2.7 L 0.94 0.64 0.153 1.9 BGDSB0190101 Lognormal 0.82 24 <0.1-3.9 <0.1-0.5 390 10000
SILVER 7440-22-4 18/62 027 L 225 [J 0.78 0.33 0.06 0.92 BGDSB0160101-AVG| Undefined 2.2 22 NA NA 390 10000
SODIUM 7440-23-5 31/58 38.5 232 79.8 69.9 18.4 447 BGDSB0060101-AVG| Undefined 232 232 <500 - 50000 NA NA NA
THALLIUM 7440-28-0 17/62 0.48 6.05 L 1.9 0.79 0.22 3 BGDSB0160101-AVG| Undefined 6.0 6.0 NA NA 5.5 140
VANADIUM 7440-62-2 62/62 978 |L 127 29.3 29.3 NA NA BGDSB0150101 Undefined 127 127 <7 - 300 20 - 150 550 14000
ZINC 7440-66-6 62/62 6.2 70.4 211 211 NA NA BGDSB0030101 Undefined 70.4 70.4 <5 - 2900 8-113 23000 610000
Mi: (mglkg)

AMMONIA 7664-41-7 414 7.8 49.9 22.3 22.3 NA NA $26-MW03-001 Lognormal 49.9 49.9 NA NA NA NA
DIESEL RANGE ORGANICS TTNUS004 4/9 4.3 47 18.4 9.2 3.5 4.1 1S11SS400001 Undefined 47.0 47.0 NA NA NA NA
NITRITE/NITRATE TTNUS029 1/4 1.9 1.9 1.9 1.2 1.5 26 $25-MW03-001 Lognormal 1.9 1.9 NA NA NA NA
PH(S.U) TTNUS002 717 4.5 7 5.3 5.3 NA NA 1S1355100001 Lognormal 6.0 7.0 NA NA NA NA
TOTAL ORGANIC CARBON TTNUS003 50/51 261 40100 7640 7490 87.5 87.5 1S11S5420001 Undefined 40100 40100 NA NA NA NA
TOTAL ORGANIC HALIDES TTNUS043 1/20 55.2 55.2 55.2 24.7 35.9 57.1 BGDSB0040101 Undefined 55.2 55.2 NA NA NA NA
TOTAL PETROLEUM HYDROCARBONS | TTNUS001 2/2 337 L 39.1 L 36.4 36.4 NA NA $26-MW03-002 Undefined 39.1 39.1 NA NA NA NA
TOTAL SOLIDS (%) TTNUS046 717 66 79.2 754 754 NA NA 1S2555180001 Undefined 79.2 79.2 NA NA NA NA




TABLE 4-1

SUMMARY OF DESCRIPTIVE STATISTICS FOR ALL SURFACE AND SUBSURFACE SOILS
BACKGROUND INVESTIGATION REPORT FOR SOILS
INDIAN HEAD DIVISION
NSWC INDIAN HEAD, MARYLAND
PAGE 2 OF 2

1 - Shacklette, H. T. and J. G. Boerngen (1984) (surface soil values are presented in table)

2 - Dragun, J. (1991) (surface soil values are presented in table)

3 - EPA Region Il Risk-Based Concentrations, October, 2002.

4 - EPA Region 9 PRGs Table, October, 2002.

5 - Pyrene is used as a surrogate for Benzo(g,h.i)perylene, and Phenanthrene.

Bolded values represent exceedances of Region IIl RBC's or background concentrations reported in literature background references
NA - Not available

J  Positive detection is qualified as an estimate.

K Positive detection is qualified as biased high.

L Positive result is qualified as biased low.



TABLE 4-2

SUMMARY OF DESCRIPTIVE STATISTICS FOR SURFACE SOILS
BACKGROUND INVESTIGATION REPORT FOR SOILS
INDIAN HEAD DIVISION
NSWC INDIAN HEAD, MARYLAND

PAGE 1 OF 2
Chemical Cas Frequency of [ Minimum | Minimum [Maximum | Maximum Average of Average of | Minimum | Maximum Location of Distribution | 95% Upper 95% Upper Eastern U.S. Maryland [Residential Risk-Based|Industrial Risk-Based
Number | D D Qualifier | Detection| Qualifier | Positive D All D i of Data__fonfi Lin] T Limit Soils Soils 2 C ion * C ion *
Volatile Organic Compounds (ug/kg)
[ACETONE 67-64-1 2/23 2200 13000 |L 7600 660 1.9 23 RN6SS0170101 UNDEFINED 13000 13000 NA NA 7800000 200000000
CYCLOHEXANE 110-82-7 114 3.6 J 3.6 J 3.6 5.3 5.4 15 1S11S5420001 UNDEFINED 3.6 3.6 NA NA NA NA
ETHYLBENZENE 100-41-4 1/23 24 J 24 J 24 5.0 1.5 15 1S11S5400001 UNDEFINED 24 24 NA NA 7800000 200000000
GASOLINE RANGE ORGANICS TTNUS005 2/5 0.1225 0.17 0.15 15 0.13 150 1S11S5420001 UNDEFINED 0.17 0.17 NA NA NA NA
METHYL ACETATE 79-20-9 114 23 J 23 J 2.3 5.3 5.4 15 1S11SS390001 UNDEFINED 23 23 NA NA 78000000 2000000000
STYRENE 100-42-5 1/23 1.3 J 1.3 J 1.3 5.2 0.34 15 BGDSS0120101-AVG | UNDEFINED 1.3 1.3 NA NA 16000000 410000000
TOLUENE 108-88-3 3/23 32.5 140 J 81 15 1.9 15 1S11S5400001 UNDEFINED 140 140 NA NA 16000000 410000000
TOTAL XYLENES 1330-20-7 3/15 1.7 J 9.9 J 5.6 6.4 0.78 17 1S11S5420001 UNDEFINED 9.9 9.9 NA NA 160000000 4100000000
TRICHLOROFLUOROMETHANE 75-69-4 3/23 1.7 J 25 J 2.1 5.2 0.33 15 BGDSS0200101 UNDEFINED 25 25 NA NA 23000000 610000000
i ile Organic Ci (ug/ke
2-METHYLNAPHTHALENE 1/23 73 L 73 L 73 140 42 490 1S2155200001 UNDEFINED 73 73 NA NA 1600000 41000000
ACENAPHTHENE 1/23 140 140 140 160 38.7 490 BGDSS0160101 UNDEFINED 140 140 NA NA 4700000 120000000
ACETOPHENONE 3/23 46 J 64 J 58 140 52 490 1S11S5400001 UNDEFINED 64 64 NA NA 7800000 200000000
ANTHRACENE 120-12-7 1/23 260 260 260 160 26.2 490 BGDSS0160101 UNDEFINED 260 260 NA NA 23000000 610000000
100-52-7 1/20 59 J 59 J 59 160 130 490 152555190001 UNDEFINED 59 59 NA NA 7800000 200000000
56-55-3 1/23 480 480 480 170 13.6 490 BGDSS0160101 UNDEFINED 480 480 NA NA 870 7800
50-32-8 1/23 390 390 390 170 16.9 490 BGDSS0160101 UNDEFINED 390 390 NA NA 87 780
BENZO(B)FLUORANTHENE 205-99-2 1/23 420 420 420 170 35 490 BGDSS0160101 UNDEFINED 420 420 NA NA 870 7800
BENZO(G,H,|)PERYLENE® 191-24-2 1/23 130 130 130 160 45 490 BGDSS0160101 UNDEFINED 130 130 NA NA 2300000 61000000
BENZO(K)FLUORANTHENE 207-08-9 1/23 360 J 360 [J 360 170 41.6 490 BGDSS0160101 UNDEFINED 360 360 NA NA 8700 78000
BIS(2-ETHYLHEXYL)PHTHALATE 117-81-7 8/23 51 J 7500 |J 1100 470 58 490 BGDSS0200101 UNDEFINED 7500 7500 NA NA 46000 410000
CARBAZOLE 86-74-8 1/20 130 J 130  |J 130 160 35 490 BGDSS0160101 UNDEFINED 130 130 NA NA 32000 290000
CHRYSENE 218-01-9 1/23 440 440 440 170 21 490 BGDSS0160101 UNDEFINED 440 440 NA NA 87000 780000
DIBENZOFURAN 132-64-9 1/23 65 J 65 J 65 150 28.7 490 BGDSS0160101 UNDEFINED 65 65 NA NA 310000 8200000
FLUORANTHENE 206-44-0 2/23 65 J 1100 580 190 35 490 BGDSS0160101 UNDEFINED 1100 1100 NA NA 3100000 82000000
FLUORENE 86-73-7 1/23 150 150 150 160 271 490 BGDSS0160101 UNDEFINED 150 150 NA NA 3100000 82000000
INDENO(1,2,3-CD)PYRENE 193-39-5 1/23 100 100 100 160 46.4 490 BGDSS0160101 UNDEFINED 100 100 NA NA 870 7800
NAPHTHALENE 91-20-3 1/23 110 L 110 L 110 150 34.5 490 FSZ1SSZOOOD1 UNDEFINED 110 110 NA NA 1600000 41000000
PHENANTHRENE® 85-01-8 1/23 1100 1100 1100 200 35 490 BGDSS0160101 UNDEFINED 1100 1100 NA NA 2300000 61000000
PYRENE 129-00-0 2/23 120 J 880 500 180 35 490 BGDSS0160101 UNDEFINED 880 880 NA NA 2300000 61000000
Explosives (ug/kg)
[2NITROTOLUENE T 179 [ 150 [J [ 150 [0 T 150 T 110 [ 814 [ 250 |Is1 155400001 [UNDEFINED| 150 | 150 NA [NA T 780000 T 20000000
[4-NITROTOLUENE | 79 210 [J [ 210 v | 210 | 120 | 872 | 250 1S11SS400001 [UNDEFINED | 210 | 210 [NA [NA | 780000 | 20000000
Pesticides/PCBs (ug/kg)
[4.4-DDE [7255-9 | 620 [ 023 [J [ 10 [J T 22 T 16 [ 14 [ a1 FBGDSSOOBO101 [ UNDEFINED | 10 I 10 NA [NA T 1900 T 17000
[24-DDT 50293 | 419 | 038 |J 94 U | 3.1 | 22 | 2225 | 46 BGDSS0080101 | UNDEFINED | 94 | 94 [NA [NA | 1900 | 17000
Inorganics (mg/kg)
7429-90-5 32/32 2010 15500 |J 7540 7540 NA NA FBGDSSO150101 LOGNORMAL 9000 19700 7000 - > 100000 NA 78000 2000000
7440-38-2 30/34 0.78 18.3 4.3 4.0 1.6 3.8 BGDSS0190101 LOGNORMAL 5.2 14.9 <0.1-73 11-71 0.43 3.8
7440-39-3 34/34 12.5 84.8 42.5 42.5 NA NA $26-MW03-001 NORMAL 47.6 80.4 10 - 1500 150 - 700 5500 140000
7440-41-7 24/34 0.05 J 1.1 0.44 0.33 0.047 0.53 BGDSS0120101-AVG | UNDEFINED 1.1 1.1 <1-7 ND-3 160 4100
CADMIUM 7440-43-9 12/34 0.12 J 25 0.4 0.2 0.06 0.57 152555190001 UNDEFINED 25 25 NA <0.01-5.6 78 2000
CALCIUM 7440-70-2 22/32 83.9 J 2420 504 369 98.8 275 1S1355100001 LOGNORMAL 573 2060 100 - 280000 NA NA NA
CHROMIUM 7440-47-3 34/34 3.5 K 289 |L 13.6 13.6 NA NA 1S1355100001 LOGNORMAL 15.9 33.4 1-1000 15- 100 230 6100
COBALT 7440-48-4 34/34 0.58 15 5.4 5.4 NA NA S26-MW03-001 LOGNORMAL 75 22.3 <0.3-70 ND -20 1600 41000
COPPER 7440-50-8 32/34 1.8 19.4 6.7 6.5 4.5 4.6 BGDSS0120101-AVG [LOGNORMAL| 8.0 20.3 <1-700 5-70 3100 82000
CYANIDE 57-12-5 4/10 0.59 0.73 0.66 0.42 0.073 1.1 1S21S5190001 UNDEFINED 0.73 0.73 NA NA 1600 41000
IRON 7439-89-6 32/32 2770 31800 (J 13000 13000 NA NA BGDSS0120101-AVG [LOGNORMAL| 16000 38500 100 - > 100000 NA 23000 610000
LEAD 7439-92-1 32/34 3.5 J 149 18.7 17.9 9.4 10 |EGDSSOOBCM 01 LOGNORMAL 21.7 62.5 <10-300 10 - 50 400* 750"
MAGNESIUM 7439-95-4 32/32 143 K 1990 604 604 NA NA 1S13S5100001 LOGNORMAL 722 1620 50 - 50000 NA NA NA
MANGANESE 7439-96-5 32/32 17.4 882 [J 227 227 NA NA |S26-MW03-001 LOGNORMAL 388 1390 <2 - 7000 NA 1600 41000
MERCURY 7439-97-6 23/34 0.03 013 L 0.06 0.05 0.02 0.077 BGDSS0150101 LOGNORMAL 0.060 0.16 0.01-34 0.04-0.14 23 610
NICKEL 7440-02-0 34/34 1.7 14 5.4 5.4 NA NA 1S11SS410001-AVG |LOGNORMAL 6.6 15.4 <5-700 ND - 30 1600 41000
POTASSIUM 09/07/40 32/32 128 2620 497 497 NA NA 1S13S5100001 LOGNORMAL 597 1470 50 - 37000 NA NA NA
SELENIUM 7782-49-2 14/34 0.168 |L 1.2 0.67 0.54 0.16 1.9 1S11S5400001 NORMAL 0.62 1.2 <0.1-3.9 <0.1-0.5 390 10000
SILVER 7440-22-4 9/34 0.27 L 0.84 0.6 0.29 0.06 0.92 1S11S5400001 UNDEFINED 0.84 0.84 NA NA 390 10000
SODIUM 7440-23-5 15/32 38.5 120 64.2 65.6 19.2 407 1S11S5400001 UNDEFINED 120 120 <500 - 50000 NA NA NA
THALLIUM 7440-28-0 7134 1.2 23 L 1.5 0.62 0.22 3 BGDSS0160101 UNDEFINED 2.3 2.3 NA NA 5.5 140
VANADIUM 7440-62-2 34/34 9.83 L 63.7 23.3 23.3 NA NA BGDSS0150101 LOGNORMAL 26.7 53.3 <7-300 20 - 150 550 14000
ZINC 7440-66-6 34/34 6.2 42.95 |J 20.2 20.2 NA NA BGDSS0120101-AVG| NORMAL 23.6 37.5 <5 - 2900 8-113 23000 610000
Mi: (mglkg)
AMMONIA 7664-41-7 212 21.9 49.9 35.9 35.9 NA NA |§26—MW03—001 UNDEFINED - - NA NA NA NA
DIESEL RANGE ORGANICS TTNUS004 4/5 4.3 47 18.4 15.1 4 4 1S11S5400001 LOGNORMAL 47.0 1350 NA NA NA NA
NITRITE/NITRATE TTNUS029 12 1.9 1.9 1.9 1.3 1.5 1.5 $25-MW03-001 UNDEFINED - - NA NA NA NA
PH(S.U) TTNUS002 77 4.5 7 5.3 5.3 NA NA 1S13S5100001 LOGNORMAL 6.0 8.8 NA NA NA NA
TOTAL ORGANIC CARBON TTNUS003 29/29 1410 |J 40100 10900 10900 NA NA 1S11S5420001 LOGNORMAL 16800 57200 NA NA NA NA
TOTAL PETROLEUM HYDROCARBONS|TTNUS001 171 33.7 L 337 |L 33.7 33.7 NA NA S26-MW03-001 UNDEFINED - - NA NA NA NA
TOTAL SOLIDS (%) TTNUS046 717 66 79.2 75.4 75.4 NA NA 1S2555180001 UNDEFINED 79.2 79.2 NA NA NA NA




TABLE 4-2

SUMMARY OF DESCRIPTIVE STATISTICS FOR SURFACE SOILS
BACKGROUND INVESTIGATION REPORT FOR SOILS
INDIAN HEAD DIVISION
NSWC INDIAN HEAD, MARYLAND
PAGE 2 OF 2

1 - Shacklette, Hansford T. and Josephine G. Boerngen, Element Concentrations in Soils and Other Surficial Materials of the Conterminous United States, U.S. Geological Survey Professional Paper 1270, 1984
(surface soil values are presented in table)

2 - Dragun, James, Ph.D., Elements in North American Soils. HMCRI, Green Belt, MD, 1991 (surface soil values are presented in table)
3 - EPA Region Il Risk-Based Concentrations, October, 2002.

4 - EPA Regon 9 PRGs Table, October, 2002.

5 - Pyrene is used as a surrogate for Benzo(g,h.i)perylene, and Phenanthrene.

Bolded values represent exceedances of Region IIl RBC's or background concentrations reported in literature background references
NA - Not available

J  Positive detection is qualified as an estimate.

K Positive detection is qualified as biased high.

L Positive result is qualified as biased low.

--- Upper confidence and tolerance limits cannot be calculated because of the size of the data set.

NA - Not available



TABLE 4-3

BACKGROUND INVESTIGATION REPORT FOR SOILS
INDIAN HEAD DIVISION
NSWC INDIAN HEAD, MARYLAND

SUMMARY OF DESCRIPTIVE STATISTICS FOR CLAY-LIKE SUBSURFACE SOILS

Chemical Cas Frequency of| Minimum | Minimum |Maximum |Maximum Average of Average of Minimum | Maximum Location of Distribution 95% Upper 95% Upper Eastern U.S. Maryland |Residential Risk-Based Industrial Risk-Based
Number i Qualifier | D Qualifier | Positive D All D il of Data C Limit | T Limit Soils Soils * C i ion *
Volatile Organic Compounds (ug/k
TOTAL XYLENES [1330-20-7] /4 24__[J [ 24 U 24 | 4.7 o082 18 [1S115B260203 NORMAL 9.4 25 NA [NA | 160000000 | 4100000000 |
|TRICHLOROFLUOROMETHANE | 75-69-4 | 217 25 |J | 27 |y 2.6 | 4.4 | 035 14 |BGDSB0110101 NORMAL 6.3 13 NA INA | 23000000 | 610000000 |
i ile Organic C (ug/kg)
3-DINITROBENZENE [ 99-65-0 | 1/3 32 [J [ 32 [J 32 | 120 [ 250 393 1S11SB260203 [ NORMAL | 260 750 | INA | 7800 | 200000 |
lB_IS(Z-ETHYLHEXYL)PHTHALATE [ 117-817 | 317 77__[J 120 U 94 | 110 768 450 |BGDSB0160101-AVG| LOGNORMAL | 120 980 | [NA | 46000 | 410000 |
Pestici Bs (uglkg)
[4.4-DDE [ 72559 | /8 068 [J [ 068 [J 0.68 | 12 [ 15 42 |BGDSB0150101 [ UNDEFINED | 0.68 0.68 [NA [NA | 1900 | 17000 ]
|4.4-DDT | 50-29-3 | 1/8 079 |J | 079 v 0.79 | 2.1 | 38 57 _ |BGDSB0150101 | NORMAL | 25 3.9 [NA INA | 1900 | 17000 |
(mglkg)
7429-90-5]  11/11 6840 [J 25300 16800 16800 NA NA__ [BGDSB0030101 NORMAL 20400 35400 7000 - > 100000 NA 78000 2000000
7440-36-0 311 068 [J 18 [J 14 0.78 0.21 2.1 BGDSB0030101 UNDEFINED 1.8 18 <1-88 NA 31 820
7440-38-2] 1011 19 U 14.15 8.1 7.6 45 45 |BGDSB0160101-AVG| NORMAL 9.8 18.9 <0.1-73 11-74 0.43 3.8
7440-39-3| 1111 347 _[J 101 55.0 55.0 NA NA___ |BGDSB0030101 LOGNORMAL 68.0 134 10 - 1500 150 - 700 5500 140000
BERYLLIUM 7440-41-7 911 023 [J 11U 0.57 0.49 0.18 0.36___|BGDSB0030101 LOGNORMAL 0.96 33 <17 ND-3 160 4100
CADMIUM 7440-43-9 11 014__[J 0.14__|J 0.14 0.11 0.07 059 [15115B250203 LOGNORMAL 0.14 0.61 NA <0.01-5.6 78 2000
CALCIUM 7440-70-2 6/11 50.7 479 |J 308 190 49.6 134 |BGDSBO0110101 LOGNORMAL 479 2590 100 - 280000 NA NA NA
CHROMIUM 7440-47-3| 1111 134 465 |J 276 276 NA NA__ |BGDSB0150101 NORMAL 33.9 60.1 1-1000 15- 100 230 6100
COBALT® 7440-48-4] 1111 15 |K 133 16.8 16.8 NA NA__ |[BGDSB0030101 UNDEFINED 133 133 <0.3-70 ND -20 1600 41000
COPPER 7440-50-8| __ 11/11 52 |L 25.9 12.0 12.0 NA NA__ |BGDSB0150101 LOGNORMAL 17.9 486 <1-700 5-70 3100 82000
CYANIDE 57-12-5 173 0.68 0.68 0.68 0.84 12 25 |IS11SB250203 LOGNORMAL 0.68 161 NA NA 1600 41000
[IRoN 7439-89-6] _ 11/11 13800_[J 61600 |J 36400 36400 NA NA___ |BGDSB0150101 NORMAL 45400 83100 100 - > 100000 NA 23000 610000
LEAD 7439-92-1 9/11 54 | 27.9 134 12.9 127 28.8  |BGDSB0150101 LOGNORMAL 174 40.5 <10 - 300 10 - 50 400° 750°
MAGNESIUM 7439-95-4] 1111 498 |J 1990 943 943 NA NA___ |BGDSB0030101 LOGNORMAL 1220 2640 50 - 50000 NA NA NA
MANGANESE 7439-96-5]  11/11 159 |J 1270 [J 242 242 NA NA__ |BGDSB0030101 LOGNORMAL 1150 4130 <2-7000 NA 1600 41000
MERCURY 7439-97-6 611 0.03__|K 018 |L 0.09 0.06 0.04 0.063__ 151158250203 UNDEFINED 0.18 0.18 0.01-34 0.04-0.14 23 610
NICKEL 7440-02-0]  11/11 1.005 182 |U 7.8 7.8 NA NA__ |BGDSB0030101 UNDEFINED 182 182 <5-700 ND - 30 1600 41000
POTASSIUM 09/07/40 1111 385 1610 756 756 NA NA___ |BGDSB0030101 LOGNORMAL 1050 2610 50 - 37000 NA NA NA
SELENIUM 7782-49-2 411 12 2.6 2.0 1.0 0.18 175 |BGDSB0040101 LOGNORMAL 2.6 13.3 <0.1-3.9 <0.1-05 390 10000
SILVER® 7440-22-4 4111 0.66 |J 225 |J 1.1 0.5 0.09 0.78 _ |[BGDSB0160101-AVG| LOGNORMAL 2.2 114 NA NA 390 10000
SODIUM 7440-235 7M1 62.1 131U 99.2 90.7 214 447 |BGDSB0030101 NORMAL 123 258 <500 - 50000 NA NA NA
THALLIUM’ 7440-28-0 5/11 0.85 |L 6.05 |L 2.9 16 0.3 2.2 |BGDSB0160101-AVG| LOGNORMAL 5.5 21.8 NA NA 5.5 140
VANADIUM 7440-62-2] 1111 23.9 127 50.1 50.1 NA NA__ |BGDSB0150101 LOGNORMAL 72.7 194 <7-300 20 - 150 550 14000
ZINC 7440-66-6] __ 11/11 184 |J 704 295 295 NA NA___ |BGDSB0030101 UNDEFINED 704 704 <5 - 2900 8-113 23000 610000
Miscellaneous (mg/kg;
AMMONIA [7664-41-7 7 95 95 95 95 NA NA __[S26-MW03-002 UNDEFINED 95 95 NA NA NA NA
TOTAL ORGANIC CARBON [TTNUS003] 9/9 261 8300 3420 3420 NA NA__ |BGDSB0110101 LOGNORMAL 8300 66500 NA NA NA NA
TOTAL ORGANIC HALIDES éTTNUSOAS /4 55.2 55.2 55.2 323 39.8 571 |BGDSB0040101 LOGNORMAL 55.2 281 NA NA NA NA
TOTAL PETROLEUM HYDROCARBONS|TTNUS001 11 391 |U 391 |L 39.1 391 NA NA__|S26-MW03-002 UNDEFINED 39.1 39.1 NA NA NA NA

1 - Shacklette, Hansford T. and Josephine G. Boerngen, Element Concentrations in Soils and Other Surficial Materials of the Conterminous United States, U.S. Geological Survey Professional Paper 1270, 1984
(surface soil values are presented in table)

2 - Dragun, James, Ph.D., Elements in North American Soils. HMCRI, Green Belt, MD, 1991 (surface soil values are presented in table)

3 - EPA Region llI Risk-Based Concentrations, October, 2002.
4 - EPA Region 9 PRGs Table, October, 2002.
5 - The maximum detection for cobalt of 133 mg/kg is a statistical outlier according to the Discordance Test. Upon removal of this result, the data set has a lognormal distribution, a 95% UCL of 9.82 mg/kg, and a 95% UTL of 33.4 mg/kg.
6 - The maximum detection for silver of 2.25 mg/kg is a statistical outlier according to the Discordance Test. Upon removal of this result, the data set has a lognormal distribution, a 95% UCL of 1.22 mg/kg, and a 95% UTL of 4.76 mg/kg.
7 - The maximum detection for thallium of 6.05 mg/kg is a statistical outlier according to the Discordance Test. Upon removal of this result, the data set has a lognormal distribution, a 95% UCL of 3.16 mg/kg, and a 95% UTL of 11.0 mg/kg.

Bolded values represent exceedances of Region Il RBC's or background concentrations reported in literature background references

NA - Not available

J  Positive detection is qualified as an estimate.
K Positive detection is qualified as biased high.
L Positive result is qualified as biased low.

NA - Not available



TABLE 4-4

SUMMARY OF DESCRIPTIVE STATISTICS FOR NON-CLAY-LIKE SUBSURFACE SOILS
BACKGROUND INVESTIGATION REPORT FOR SOILS
INDIAN HEAD DIVISION
NSWC INDIAN HEAD, MARYLAND

Chemical Cas Frequency of [ Minimum | Minimum |Maximum | Maximum Average of Average of | Minimum | Maximum Location of Distribution 95% Upper 95% Upper Eastern U.S. Maryland | Residential Risk-Based | Industrial Risk-Based
Number i Qualifier | D Qualifier | Positive D All D | i of Data [ Limit Limit Soils * Soils Concent : Concentration *
Volatile Organic Compounds (ug/kg)
ACETONE 67-64-1 1710 1800 1800 1800 180 26 13 |RPLSB0030101 UNDEFINED 1800 1800 NA NA 7800000 200000000
TOLUENE 108-88-3 1710 33 |J 33 |J 33 42 5 13 |IS11SB230203 UNDEFINED 3.3 33 NA NA 16000000 410000000
TOTAL XYLENES 1330-20-7 /5 9 J 9 |J 9.0 8.0 12 17__ 151158240203 NORMAL 9.1 13 NA NA 160000000 4100000000
TRICHLOROFLUOROMETHANE __|75-69-4 2/10 18 |J 2 U 1.9 45 5 13 |BGDSB0200101 UNDEFINED 2.0 2.0 NA NA 23000000 610000000
i Organic C ug/kg)
[BIS(2-ETHYLHEXYL)PHTHALATE [117-81-7 | 3/10 [ 57 [0 79 [J 69 110 | 75 390 |BGDSB0190101 [ UNDEFINED | 79 79 [NA [NA 46000 | 410000
Pesticides/PCBs (ug/kg)
[4.4-DDE [72-559 4112 [ 024 [J 29 [J 1.1 1.2 | 1.4 3.9 BGDSB0080101 [ LOGNORMAL | 2.3 77 [NA [NA 1900 | 17000
|4.4-DDT 50203 | 2112 | 058 [J 24__|J 15 1.8 18 4.75__|BGDSB0080101 | UNDEFINED | 2.4 2.4 [NA [NA 1900 | 17000
Inorganics (mg/k
7429-90-5 15/15 3070__[J 18900 9260 9260 NA NA__[BGDSB0010101 NORMAL 11400 21400 7000 - > 100000 NA 78000 2000000
7440-38-2 1417 1.8 9.2 45 3.8 0.76 19  |BGDSB0120101 LOGNORMAL 7.9 287 <0.1-73 11-74 0.43 3.8
7440-39-3 17117 9.07 562 ) 305 305 NA NA__ |BGDSB0080101 NORMAL 36.6 66.5 10- 1500 150 - 700 5500 140000
BERYLLIUM 7440-41-7 15117 0.12 0.91 0.37 0.34 0.14 0.25__|BGDSB0120101 LOGNORMAL 0.51 15 <17 ND-3 160 4100
CADMIUM 7440-43-9 717 0.095 027__|K 0.18 0.13 0.06 0.511__|BGDSB0080101 LOGNORMAL 0.20 061 NA <0.01-5.6 78 2000
CALCIUM 7440702 915 754 |J 785 |J 270 186 81 2495 |BGDSB0140101 LOGNORMAL 353 1270 100 - 280000 NA NA NA
CHROMIUM 7440-47-3 17117 6.2 447 |J 18.0 18.0 NA NA __ |BGDSB0060101-AVG| LOGNORMAL 23.7 591 1-1000 15- 100 230 6100
COBALT 7440-48-4 1717 0.845 |L 7.2 3.2 3.2 NA NA__ |BGDSB0120101 LOGNORMAL 49 147 <0.3-70 ND -20 1600 41000
COPPER 7440-50-8 15117 16 231 8.3 75 153 45 |BGDSB0120101 LOGNORMAL 13.8 476 <1-700 5-70 3100 82000
CYANIDE 57-12-5 213 0.59 0.59 0.59 0.56 1.02 1.02__|IS11SB240203 UNDEFINED 0.59 0.59 NA NA 1600 41000
[IRoN 7439-89-6 15/15 4030__|J 31700 _|J 15200 15200 NA NA__ |BGDSB0140101 NORMAL 18800 35200 100 - > 100000 NA 23000 610000
LEAD 7439-92-1 16/17 3.1 255 9.8 9.3 5.3 5.3 |BGDSB0080101 LOGNORMAL 135 38.6 <10 - 300 10 - 50 400° 750°
MAGNESIUM 7439-95-4 15/15 215 |J 1720__[J 741 741 NA NA__ |BGDSB0120101 LOGNORMAL 1070 2940 50 - 50000 NA NA NA
MANGANESE 7439-96-5 15/15 162 |J 120 62.2 62.2 NA NA__ [IS11SB230203 NORMAL 78.7 155 <2-7000 NA 1600 41000
MERCURY 7439-97-6 1117 0.01 0.08 |L 0.04 0.03 0.03 0.059 _|BGDSB0140101 LOGNORMAL 0.048 0.14 0.01-34 0.04-0.14 23 610
NICKEL 7440-02-0 1717 1.8 132 54 54 NA NA__ |BGDSB0120101 LOGNORMAL 6.9 159 <5-700 ND - 30 1600 41000
POTASSIUM 09/07/40 15/15 237 2845 |J 770 770 NA NA __ |BGDSB0060101-AVG| LOGNORMAL 1140 3440 50 - 37000 NA NA NA
SELENIUM 7782-49-2 917 0.295 |L 27 L 0.9 0.59 0.153 1 BGDSB0190101 LOGNORMAL 11 3.8 <0.1-3.9 <0.1-05 390 10000
SILVER 7440-22-4 517 0.63 11 [J 0.79 0.29 0.06 0.4__ |BGDSB0190101 UNDEFINED 11 11 NA NA 390 10000
SODIUM 7440-23-5 915 445 2325 90.9 63.9 184 80.5 LOGNORMAL 128 461 <500 - 50000 NA NA NA
THALLIUM 7440-28-0 517 0.48 28 _|L 1.3 0.57 0.225 12 LOGNORMAL 11 4.1 NA NA 55 140
VANADIUM 7440-62-2 1717 978 |L 61.9 27.9 27.9 NA NA LOGNORMAL 38.8 102 <7 - 300 20 - 150 550 14000
ZINC 7440-66-6 17117 73__|J 459 |J 17.6 17.6 NA NA__ |BGDSB0120101 LOGNORMAL 222 497 <5 - 2900 8-113 23000 610000
Miscellaneous (mg/k
AMMONIA [7664-41-7_| 7 [ 78 ] 78 | 7.8 7.8 [ _NA NA |§25-Mw03-ooz [ UNDEFINED | 7.8 7.8 [N [NA [NA
[TOTAL ORGANIC CARBON |TTNUSO003 | 1213 | 354 |J | 8200 | | 2880 | 2660 | 875 | 875 |BGDSB0190101 | LOGNORMAL | 17900 | 64300 [NA [NA [NA INA

1 - Shacklette, Hansford T. and Josephine G. Boerngen, Element Concentrations in Soils and Other Surficial Materials of the Conterminous United States, U.S. Geological Survey Professional Paper 1270, 1984
(surface soil values are presented in table)

2 - Dragun, James, Ph.D., Elements in North American Soils. HMCRI, Green Belt, MD, 1991 (surface soil values are presented in table)
3 - EPA Region llI Risk-Based Concentrations, October, 2002.

4 - EPA Region 9 PRGs Table, October, 2002.

Bolded values represent exceedances of Region Il RBC's or background concentrations reported in literature background references
NA - Not available

J  Positive detection is qualified as an estimate.

K Positive detection is qualified as biased high.

L Positive result is qualified as biased low.

NA - Not available



Table 4-1 {62 samples) | Table 4-2 {34 samples)} | Table 4-3 (11 samples} | Table 4-4 (17 samples)
BGDSB0010101 BGDSS0010101 BGDSB0030101 BGDSB(010101
BGDSB0020101 BGDSS0020101 BGDSB0040101 BGDSB0020101
BGDSB0030101 BGDSS0030101 BGDSB0050101 BGDSB0060101-AVG
BGDSB0040101 BGDSS0040101 BGDSB0070101 BGDSB0080101
BGDSB0050101 BGDSS0050101 BGDSB0110101 BGDSB0090101
BGDSB0060101-AVG |BGDSS0060101 BGDSB0150101 BGDSB0100101
BGDSB0070101 BGDSS0070101 BGDSB0160101-AVG |BGDSB0120101
BGDSB0080101 BGDSS0080101 BGDSB0170101 BGDSB0130101
BGDSB0090101 BGDSS0090101 1S11SB250203 BGDSB0140101
BGDSB0100101 BGDSS0100101 1S11SB260203 BGDSB0180101
BGDSB0110101 BGDSS0110101 S$26-MW03-002 BGDSB0190101
BGDSB0120101 BGDSS0120101-AVG BGDSB0200101
BGDSB0130101 BGDSS0130101 151158230203
BGDSB0140101 BGDSS0140101 1S11SB240203
BGDSB0150101 BGDSS0150101 RN6SB0170301-AVG
BGDSB0160101-AVG |BGDSS0160101 RPLSB0030101
BGDSB0170101 BGDSS0170101 $25-MwW03-002
BGDSB0180101 BGDSS0180101
BGDSB0190101 BGDSS0120101
BGDSB0200101 BGDSS0200101
BGDSS0010101 1IS11SS390001
BGDSS0020101 1S1155400001
BGDSS0030101 1S1185410001-AVG
BGDSS0040101 151155420001
BGDSS0050101 1IS1355100001
BGDSS0060101 1S21S5180001
BGDSS0070101 1S2155190001
BGDSS0080101 1S21SS8200001
BGDSS0090101 182555180001
BGDSS0100101 IS2585190001
BGDSS0110101 RN6SS0170101
BGDSS0120101-AVG |RPLSS0030101
BGDSS0130101 $25-MW03-001
BGDSS0140101 S$26-MW03-001
BGDSS0150101
BGDSS0160101
BGDSS0170101
BGDSS0180101
BGDSS0190101
BGDSS0200101
1S1158230203
1S11SB240203
1S115B250203
151158260203
1S11SS330001
1S1185400001
1S11SS410001-AVG
151155420001
1S13SS5100001
152155180001
1S21S5190001
1582155200001
182585180001
182585190001
RN6SB0170301-AVG
RN6SS0170101
RPLSB0030101
RPLSS0030101

S$25-MW03-001

S$25-MW03-002

$26-Mw03-001

S526-MW03-002




Figure 4-1
COMPARISON OF SURFACE AND SUBSURFACE SOIL CONCENTRATIONS FOR ALUMINUM
BACKGROUND SOIL INVESTIGATION REPORT
INDIAN HEAD DIVISION
NSWC INDIAN HEAD, MARYLAND
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Sample Identification

When duplicate samples were collected at a location, the average of the duplicate pair is presented.



Figure 4-2

COMPARISON OF SURFACE AND SUBSURFACE SOIL CONCENTRATION FOR ARSENIC

BACKGROUND SOIL INVESTIGATION REPORT
INDIAN HEAD DIVISION
NSWC INDIAN HEAD, MARYLAND
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Sample Identification

When duplicate samples were collected at a location, the average of the duplicate pair is presented.




Figure 4-3

COMPARISON OF SURFACE AND SUBSURFACE SOIL CONCENTRATION FOR CHROMIUM
BACKGROUND SOIL INVESTIGATION REPORT

INDIAN HEAD DIVISION
NSWC INDIAN HEAD, MARYLAND
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Sample Identification

When duplicate samples were collected at a location, the average of the duplicate pair is presented.




Figure 4-4

COMPARISON OF SURFACE AND SUBSURFACE SOIL CONCENTRATIONS FOR COPPER
BACKGROUND SOIL INVESTIGATION REPORT

INDIAN HEAD DIVISION
NSWC INDIAN HEAD, MARYLAND
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Sample Identification

When duplicate samples were collected at a location, the average of the duplicate pair is presented.
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Figure 4-5

COMPARISON OF SURFACE AND SUBSURFACE SOIL CONCENTRATIONS FOR IRON

BACKGROUND SOIL INVESTIGATION REPORT
INDIAN HEAD DIVISION
NSWC INDIAN HEAD, MARYLAND

¢ Surface Soil
Concentration

(mg/kg)

B Subsurface Soil
Concentration

(mg/kg)

q?§§:5§§;5§§;§ q?§§25§§;§ <£§ 45 <§§ éé 525 &5
F S
S S

‘b‘b‘b‘b‘b‘b

Y& S
Sample ldentification

When duplicate samples were collected at a location, the average of the duplicate pair is presented.
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Figure 4-6
COMPARISON OF SURFACE AND SUBSURFACE SOIL CONCENTRATIONS FOR NICKEL
BACKGROUND SOIL INVESTIGATION REPORT
INDIAN HEAD DIVISION
NSWC INDIAN HEAD, MARYLAND
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Sample Identification

When duplicate samples were collected at a location, the average of the duplicate pair is presented.



Figure 4-7
COMPARISON OF SURFACE AND SUBSURFACE SOIL CONCENTRATIONS FOR ZINC

BACKGROUND SOIL INVESTIGATION REPORT

INDIAN HEAD DIVISION
NSWC INDIAN HEAD, MARYLAND
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Sample Identification

When duplicate samples were collected at a location, the average of the duplicate pair is presented.



Figure 4-8
SURFACE SOIL CONCENTRATIONS FOR ALUMINUM ORDERED BY GRAIN SIZE
BACKGROUND SOIL INVESTIGATION REPORT
INDIAN HEAD DIVISION
NSWC INDIAN HEAD, MARYLAND
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Sample Identification (Grain Size-millimeter)

When duplicate samples were collected at a location, the average of the duplicate pair is presented.




Figure 4-9
SUBSURFACE SOIL CONCENTRATIONS FOR ALUMINUM ORDERED BY GRAIN SIZE
BACKGROUND SOIL INVESTIGATION REPORT
INDIAN HEAD DIVISION
NSWC INDIAN HEAD, MARYLAND
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Sample Identification (Grain Size-millimeter)

When duplicate samples were collected at a location, the average of the duplicate pair is presented.




Figure 4-10

SURFACE SOIL CONCENTRATIONS FOR ARSENIC ORDERED BY GRAIN SIZE

BACKGROUND SOIL INVESTIGATION REPORT
INDIAN HEAD DIVISION
NSWC INDIAN HEAD, MARYLAND
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Sample Identification (Grain Size-millimeter)

When duplicate samples were collected at a location, the average of the duplicate pair is presented.




Figure 4-11
SUBSURFACE SOIL CONCENTRATIONS FOR ARSENIC ORDERED BY GRAIN SIZE
BACKGROUND SOIL INVESTIGATION REPORT
INDIAN HEAD DIVISION
NSWC INDIAN HEAD, MARYLAND
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Sample Identification (Grain Size-millimeter)

When duplicate samples were collected at a location, the average of the duplicate pair is presented.



Figure 4-12
SURFACE SOIL CONCENTRATIONS FOR CHROMIUM ORDERED BY GRAIN SIZE
BACKGROUND SOIL INVESTIGATION REPORT
INDIAN HEAD DIVISION
NSWC INDIAN HEAD, MARYLAND
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Sample Identification (Grain Size-millimeter)

When duplicate samples were collected at a location, the average of the duplicate pair is presented.




Figure 4-13
SUBSURFACE SOIL CONCENTRATIONS FOR CHROMIUM ORDERED BY GRAIN SIZE
BACKGROUND SOIL INVESTIGATION REPORT
INDIAN HEAD DIVISION
NSWC INDIAN HEAD, MARYLAND
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Sample Identification (Grain Size-millimeter)

When duplicate samples were collected at a location, the average of the duplicate pair is presented.




Figure 4-14
SURFACE SOIL CONCENTRATIONS FOR COPPER ORDERED BY GRAIN SIZE
BACKGROUND SOIL INVESTIGATION REPORT
INDIAN HEAD DIVISION
NSWC INDIAN HEAD, MARYLAND
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Sample Identification (Grain Size-millimeter)

When duplicate samples were collected at a location, the average of the duplicate pair is presented.




Figure 4-15
SUBSURFACE SOIL CONCENTRATIONS FOR COPPER ORDERED BY GRAIN SIZE
BACKGROUND SOIL INVESTIGATION REPORT
INDIAN HEAD DIVISION
NSWC INDIAN HEAD, MARYLAND

30 -
L 2
25
2 . ¢
g
- 20
[
S
‘§ *
IS *
815’
[
8 S
o ®
O L 2
* * .
5
.0
L J
0
N D DD S S OO N DD DD S S S S S S S
T I FLFLEFFFTI LTSS I EEE S S
AN AN AY AT AN AT AT AT AT AT AN AN AT AT AT AT AT AT A AN
N L O H H H H HH L HH HH O HH L& » L O & O
\@QS& '960»89\'@’\0»99@\@'9@@9@»{‘9&99 & & P
S P P S S PSS PSS S SSLSLS PSS SLS S S P
S TS S SSSSSSSSSSSSS
@OQJ@@QJQ)@Q)Q)@@Q)@@Q)Q)@Q)Q)@

Sample Identification (Grain Size-millimeter)

When duplicate samples were collected at a location, the average of the duplicate pair is presented.




Figure 4-16
SURFACE SOIL CONCENTRATIONS FOR IRON ORDERED BY GRAIN SIZE
BACKGROUND SOIL INVESTIGATION REPORT
INDIAN HEAD DIVISION
NSWC INDIAN HEAD, MARYLAND
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Sample Identification (Grain Size-millimeter)

When duplicate samples were collected at a location, the average of the duplicate pair is presented.




Figure 4-17
SUBSURFACE SOIL CONCENTRATIONS FOR IRON ORDERED BY GRAIN SIZE
BACKGROUND SOIL INVESTIGATION REPORT
INDIAN HEAD DIVISION
NSWC INDIAN HEAD, MARYLAND
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Sample Identification (Grain Size-millimeter)

When duplicate samples were collected at a location, the average of the duplicate pair is presented.




Figure 4-18
SURFACE SOIL CONCENTRATIONS FOR NICKEL ORDERED BY GRAIN SIZE
BACKGROUND SOIL INVESTIGATION REPORT
INDIAN HEAD DIVISION
NSWC INDIAN HEAD, MARYLAND
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Sample Identification (Grain Size-millimeter)

When duplicate samples were collected at a location, the average of the duplicate pair is presented.




Figure 4-19
SUBSURFACE SOIL CONCENTRATIONS FOR NICKEL ORDERED BY GRAIN SIZE
BACKGROUND SOIL INVESTIGATION REPORT
INDIAN HEAD DIVISION
NSWC INDIAN HEAD, MARYLAND
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Sample Identification (Grain Size-millimeter)

When duplicate samples were collected at a location, the average of the duplicate pair is presented.



Figure 4-20

SURFACE SOIL CONCENTRATIONS FOR ZINC ORDERED BY GRAIN SIZE

BACKGROUND SOIL INVESTIGATION REPORT
INDIAN HEAD DIVISION
NSWC INDIAN HEAD, MARYLAND

50

45

40

35

30

25 .

20 * L 2

15

2

Zinc Concentration (mg/kg)
°*

10 *

S O \\\o_)\@\ N S\
@\'\ \'\. '§’§\@\ Q%é@@dsp@&@

M
N N~ N>
Q Q
g'\ N N

Q)
Sample Identification (Grain Size-millimeter)

When duplicate samples were collected at a location, the average of the duplicate pair is presented.
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Figure 4-21
SUBSURFACE SOIL CONCENTRATIONS FOR ZINC ORDERED BY GRAIN SIZE
BACKGROUND SOIL INVESTIGATION REPORT
INDIAN HEAD DIVISION
NSWC INDIAN HEAD, MARYLAND
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Sample Identification (Grain Size-millimeter)

When duplicate samples were collected at a location, the average of the duplicate pair is presented.



Figure 4-22

Correlation between Grain Size and Aluminum Subsurface Soil Concentrations: r =-0.81
Background Soil Investigation Report
Indian Head Division
NSWC Indian Head, Maryland
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Figure 4-23

Correlation between Elevation and Grain Size: r =-0.38
Background Soil Investigation Report
Indian Head Division
NSWC Indian Head, Maryland
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Figure 4-24

Correlation between Elevation and Aluminum Subsurface Soil Concentrations: r = +0.57
Background Soil Investigation Report
Indian Head Division
NSWC Indian Head, Maryland

Concentration (mg/kg)

CONCENTRATION VS. ELEVATION - ALUMINUM - SB
y=9404.17+86.644*x+eps

25000

20000

15000

10000

S S A S S S ]
: o : o : :
0 i i i i i
0 20 40 60 80 100 120

ELEVATION




5.0 USE OF BACKGROUND SOILS DATASETS

This section provides recommendations as to how the background soils data sets presented in this BSI
report can be used to distinguish site-related contamination from background and, thus, support risk
management decisions for sites at NSWC Indian Head. An overview of the recommended procedures is

presented in Figure 5-1. The proposed data analysis follows a logical progression and includes:

o Initial site data compilation and quality assurance review,
e Assumption testing, and

o Hypothesis testing

The recommendations provided in the following narrative are based on current USEPA and Navy

guidance:

e NAVFAC Guidance for Environmental Background Analysis, Volume I: Soil, NFESC User’s
Guide, UG-2049-ENV, April 2002.

¢ Guidance for Characterizing Background Chemicals in Soil at Superfund Sites, USEPA Office
of Emergency and Remedial Response, EPA 540-R-01-003, OSWER 9285.7-41, June 2001.

¢ Navy Interim Final Policy on the Use of Background Chemical Levels, Chief of Naval Operations
(N45), 5090 Ser N453E/OU595690, September 2000.

e Role of Background in the CERCLA Cleanup Program, USEPA Office of Solid Waste and
Emergency Response, OSWER 9285.6-07P, April 2002.

The recommendations presented in this section should be viewed as guidelines, only, that may be

modified to meet site/project specific needs.

5.1 INITIAL SITE DATA COMPILATION AND QUALITY ASSURANCE REVIEW

Any statistical analysis of a site data set to determine if site chemical concentrations exceed background
concentrations begins with an initial compilation and quality assurance review of the site data set.
The data set must be complete, accurate, and compatible for statistical analysis with the background data
set. For example, each background soil data set represents soils that have similar physical and chemical
characteristics in the absence of site-related contamination. If more than one background data set exists,

background soil samples are grouped into distinct data sets representing significantly different physical
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and chemical characteristics and the site data sets must be subdivided into soil groupings that are
comparable to those in the background soil data sets. For this project, the background comparisons
involving the background subsurface soil datasets for NSWC Indian Head require that an investigator
choose between the background clayey subsurface soil data set and the background non-clayey
subsurface soil data set before any statistical comparisons are conducted. The technical specialists on
the project team (e.g., geologist, chemist, statistician) should determine the appropriate background
subsurface soil data set for the site investigation based on the physical and chemical characteristics of

the site soils.

Once the quality assurance review of the site data set has been completed and the appropriate
background data sets have been selected, basic descriptive statistics should be calculated for the site
data set. Descriptive statistics are typically calculated for both the site data set and background data set
(see Section 4 tables) and for both un-transformed and log transformed data. Important descriptive

statistics include (but are not limited to):

e Frequency of Detection - The rate at which an analyte was detected (e.g., 5 detections in 20

samples analyzed).

¢ Concentration Range - Minimum and maximum detected concentrations reported for the data set.

o Arithmetic Mean Concentration - A measurement of central tendency of the data.

e Standard Deviation - A measurement of the variability in the data.

e 95% Upper Tolerance Limit (UTL) — With 95 % probability, 95 % of the data within a data set are

less than this calculated value.

¢ Range of Non-Detect Results — Minimum and maximum non-detect concentrations reported for a

data set.

e 95 % Upper Confidence Limit on the Arithmetic Mean (UCL) — With 95 % probability, the

arithmetic mean of the data set does not exceed this calculated value.

e The Underlying Distribution of the Data-Set — The Shapiro-Wilk W Test of Normality (or similar
test) is used to determine if the probability density function (PDF) for a data set may be described as
normal, lognormal, or neither (i.e., PDF can not be defined.) (Note: other PDFs are possible.) The

Shapiro-Wilk W Test of Normality requires at least 3 samples per data set.
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The site data set and descriptive statistics for site data set should be reviewed and compared to the
background data set and descriptive statistics for the background data set. In some cases, it is obvious
that target analyte concentrations in the site data set exceed those reported for the background data set
and further site data to background data comparisons may not be necessary for a particular analyte(s).
Additionally, a review of the descriptive statistics for a data set may illuminate data quality problems not
previously identified. For example, in some cases, chemicals that are detected infrequently may be field
sampling or lab analysis artifacts not related to site contamination and should be excluded from further

statistical analysis.

Graphical presentations of the data (e.g., simple EXCEL spreadsheet plots, box plots, histograms,
probability plots, posting plots, geostatistics) may identify potential outliers, indicate the presence of more
than one data population in a data set (population analysis), suggest that data gaps exist, and/or there
are spatial or temporal trends in the dataset. Each of these has the potential to confound data
evaluations and statistical analysis designed to determine if site concentrations exceed background
concentrations. The need for and type of graphical presentations for a site evaluation should be
determined by the technical specialists assigned to the project team (e.g., statistician, risk assessment

specialists). Not all site evaluations will need the same level of analysis.

Both site and background data sets should be evaluated for evidence of stoichiometric correlations
among the inorganic analytes. The distributions of metals in soils are controlled by several
mechanisms, including precipitation, dissolution, co-precipitation and sorption. The concentration ratios of
naturally occurring elements are often constant or nearly constant. Consequently, the calculation of ratios
among analytes may yield important information about possible chemical releases (e.g., distinguish
concentrations that are potentially site related versus concentrations consistent with the expected mineral
profile of a soil). Correlation matrices and linear regression plots are useful in discerning these

relationships.

Several tests for statistical outliers are suggested in the aforementioned guidance documents. The
Dixon test is used for data sets with 25 or fewer samples, Rosner’s test is used for data sets with greater
than 25 to 60 samples, and Walsh’s test is used for data sets with greater than 60 samples. An
alternative test, the Discordance test can be used for data sets with more than 3 but fewer than 50
samples. As noted above, the presence of outliers in a data set may confound data evaluations and
statistical analysis designed to determine if site concentrations exceed background concentrations. A
distinction should be made between "statistical” outliers and "real" outliers. A statistical outlier is a
value which appears to be inconsistent with all or most of the other values in the data set, based on some

assumed or apparent pattern of those values, e.g., a normal distribution. The various outlier tests found in

129712/P 5-3 CTO 0320



the statistical literature are all devoted to identifying statistical outliers. However, outlier identification
should be used as a screening tool. Statistical outliers should not be automatically discarded but rather
investigated to determine if they are real outliers. A real outlier is a result which because of outside
contamination or because of mistakes such as deviations from protocol, instrument errors, computational
errors or transcription errors, really does not belong in the data set. If, upon investigation, a statistical
outlier is determined to be a real outlier, the datum should be discarded. However, if a statistical outlier
cannot be clearly identified as a real outlier, then careful consideration should be given to re-evaluating
the results of the statistical outlier tests and the population analysis, and including the datum in the site
data set.

5.2 SITE DATASET TO BACKGROUND DATASET COMPARISONS (ASSUMPTION AND
HYPOTHESIS TESTING)

The statistical tests discussed in this section are among those recommended to test the hypothesis that
site concentrations are not significantly higher than background concentrations (or, alternatively, that
there is a difference between the site and background data sets). All are presented in the
aforementioned guidance documents. Each has a set of assumptions that must be met else the results
of the statistical test could be invalid. Thus, assumption testing is conducted before hypothesis
testing. The statistical tests presented below are listed from most rigorous to least rigorous. The more
rigorous tests give the more robust results when the assumptions inherent in the tests are met. When
these assumptions are not met a less rigorous test will actually provide more accurate results. The

recommendation is to use the most rigorous test whose assumptions are all met.

Parametric Analysis of Variance (ANOVA) — The parametric ANOVA tests the hypothesis that the mean

concentration of the site data set is indistinguishable from the mean concentration of the background data
set. It is the most rigorous statistical test recommended in this section and, consequently, the assumption
testing that must precede this test is also rigorous:

e The underlying PDF of the site and background data set must be the same (e.g., both normal or both
log-normal). The Shapiro-Wilk Test for Normality (or similar test) is used to determine if the
distribution of a data set is compatible with an assumed normal or lognormal distribution. However,
this test requires at least three samples. Consequently, the parametric ANOVA also requires a
minimum of three samples in both the site and background data sets.

e 50 Percent or more of the results in both the background and site data sets must be analytical

detections (i.e., no more that 50 % of the data sets may represent non-detect [*U” qualified] results)
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o The site and background data sets must have equal variances. The Levene’s Test of Homogeneity of
Variance (HOV) may be used test this assumption. If the preceding two conditions are met but the
site and background data sets have unequal variances, the Satterthwaite’s t test may be used to test
the hypothesis that the site mean concentration is not significantly higher than the background mean

concentration.

Wilcoxon Rank-Sum Test (a non-parametric test) — The Wilcoxon Rank-Sum Test ranks analytical results

in the combined site and background data from least to greatest concentration. In theory, if the average
rank of the site data exceeds the average rank of the background data, the site concentrations exceed
background concentrations. The assumption testing for the Wilcoxon Rank Sum Test is somewhat less
rigorous than that specified for the parametric ANOVA:

e 50 Percent or more of the results in both the background and site data sets must be analytical

detections (i.e., no more that 50 % of the data sets may represent non-detect [“U” qualified] results).

e The combined site and background data set should have at least 12 analytical results. Also, the site
and background data set must each have at least 3 analytical results. If the site and background data
sets each have at least 50 percent detected results and at least 3 analytical results, but the combined
data set has fewer than 12 analytical results, the “critical values” of the test may be reduced to the
highest obtainable value for the smaller combined data set. The minimum data set requirements are

3 site values and 3 background values.

Test of Proportions — If 50% of the combined site and background measurements are reported as non-

detect results, it is difficult to conduct a valid statistical test of whether the site average (mean or median)
is shifted to higher concentrations relative to the background site average (mean or median). The
parametric ANOVA and Wilcoxon Rank sum tests are not recommended in these cases and a less
rigorous statistical test, such as the two-sample Test of Proportions, is more suitable. In theory, if a
larger proportion of the site data set than the background data set has concentrations greater than a
specified concentration “C”, it is concluded that site concentrations exceed background concentrations.
Typically, “C” is just slightly greater than the largest non-detect value. There is no assumption testing
required for the test of proportions. However, the statistical “power” of the test decreases and the
probability of errors (false positives; false negatives) increases as the size of the site and background

data sets decrease.

95% UTL Comparisons — The comparison of the maximum site concentration to the 95 % background

UTL is a popular technique for determining whether site concentrations exceed background

concentrations, particularly in screening level risk assessments. In theory, 95 % of the data in a
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background data set are less than the calculated background UTL value (at 95 % confidence level).
[Conversely, 5 % of the background data points are predicted to be greater than the UTL (at a 95%
confidence level).] Consequently, the comparison of the maximum site value to the 95% background UTL
is typically a conservative method for identifying whether site concentrations exceed background and may
result in “false positives” (i.e., indicate that a concentration exceeds background when, in reality, it does
not). The technique also has the potential to result in “false negatives” (i.e., indicate that a concentration
does not exceed background when, in reality, it does) when the underlying distribution is not clearly
defined or when a background dataset contains extreme values. Consequently, the Navy typically does
not recommend the use of this technique. However, this technique is a functional companion to other low
rigor statistical tests when non-optimal sampling results are evaluated (e.g., very small data site data sets
are evaluated). Additionally, it may be a useful technique for screening level site assessments assuming
that the project team uses the technique as an initial step only in the comparison of site and background
data sets and is sensitive to the potential for false positives and false negatives. The assumption testing
for the 95 % UTL comparison (at the 95 % confidence level) is less rigorous than that specified for the
parametric ANOVA or the Wilcoxon Rank Sum Test.

e The Shapiro-Wilk Test for Normality (or similar test) must be used to determine if the distribution a
data set is compatible with an assumed normal or lognormal distribution. However, this test requires
at least three samples. Additionally, the calculation of the UTL also requires a minimum of three

samples.

With the exception of the 95 % percent UTL comparison technique and the test of proportions, all of the
statistical tests presented above focus on the comparison of central tendency characteristics of the site
data set versus the central tendency characteristics of the background data set. Consequently, the tests
are not sensitive to whether a few extreme values in the site data set may exceed background. The
Quantile Test (or similar test) does focus on extreme values within a site data set and should be
conducted in conjunction with the parametric ANOVA, Wilcoxin Rank Sum, and Test of Proportions
whenever possible. In theory, if the higher concentrations in the combined site/background data set tend
to be from the site data set, it is concluded the site concentrations exceed the background concentrations.
The Quantile test focuses on the comparison of the “right tail” of the site data set to the “right tail” of the
background data set. The assumption testing for the Quantile Test is less rigorous than that specified for

the parametric ANOVA or the Wilcoxon Rank Sum Test. The sole assumption is:

e The site and background data set must each have at least 10 analytical results.
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5.3 REVIEW OF RESULTS OF STATISTICAL CALCULATIONS/TESTS BY PROJECT TEAM

Ideally, the project statistician should be working with the project team in planning for data collection and
as statistical analyses progress. The results of any statistical calculations and testing conducted in
support of a site evaluation should be reviewed by members of the project team who are familiar with the

site to assure that the results are logical when compared to credible site-specific information.

In some cases the results of the statistical tests may be augmented by background concentration
information provided in the literature. For example, statistical tests for iron and manganese often suggest
that site concentrations exceed background concentrations even though site-specific (e.g., process)
information suggests that these metals are not site contaminants. This may reflect limitations in the
background data set or the fact that the background concentration range of these two naturally occurring
metals is very wide. Regional iron and manganese concentrations (published in the literature) for soil and
groundwater (in addition to site or Base-specific background data) may provide additional perspective as

to whether the iron and manganese concentrations in the site environmental media exceed background.
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A.1 INTRODUCTION

This appendix was prepared for the Naval Surface Warfare Center (NSWC) at Indian Head, Maryland,
through the U.S. Navy (Navy) Northern Division Naval Facilities Engineering Command (NAVFAC). The
report provides the results of the background characterization of environmental media at the NSWC
Indian Head (the Station). The characterization included the sampling of groundwater and freshwater
sediment at the Station and in general vicinity of the Station. The characterization did not include the
sampling and analysis of surface waters, or marine or estuarine sediments. At the request of the Navy, a

literature search for background concentrations of chemicals in environmental media was also conducted.
At the direction of the Navy, this appendix was developed using groundwater and sediment information

taken from the Draft version of Background Investigation (Bl) Report [BlI Report for Indian Head and
Stump Neck Annex (Brown & Root Environmental, 1997)].
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A.2 PREVIOUS STUDIES

Previous studies and groundwater data based on previous studies that were considered for inclusion into
the background data set are discussed in Section 2 of the Background Soil Investigation (BSI) Report.
The extent of the data review for inclusion into the background data set is discussed in Section A.3.
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A.3 DEVELOPMENT OF THE BACKGROUND DATA SET
FOR GROUNDWATER AND SEDIMENT

Section A.3 describes the field investigations conducted to collect background data, presents the resuits
of the background field investigation, and evaluates data for inclusion in the background data set for the
Station. The field investigation for background data was conducted concurrently with the ongoing RCRA
Facility/Verification Investigation (RFI/VI) field investigation of six sites at the Stump Neck Annex
(June 18, 1997, through September 17, 1997). The field activities for groundwater and sediment
investigation included the installation of 5 monitoring wells, the collection of a groundwater sample from
each newly-installed monitoring well, and the collection of freshwater sediment samples at 10 locations.
Data available as a result of the analysis of these samples and supplemental data available from the
ongoing RFI/VI at the Stump Neck Annex and as a result of the implementation of CTO 222 were
evaluated for inclusion into the background data set for the Station. To allow for future statistical
comparisons with data from IR Sites/SWMUs/AOCs, a goal of 10 background data points (minimum) per
environmental medium was established. Additionally, a literature search for background environmental
data was performed. Attachment 4 contains analytical data, and Appendix F of the BSI contains the

associated data validation memoranda.

A.3.1 GROUNDWATER

Groundwater data for five monitoring wells installed during the Bl [as presented in the Draft version of
Background Investigation Report for indian Head and Stump Neck Annex (Brown & Root Environmental,
1997)], three RFI/VI monitoring wells installed for CTO 287, and two monitoring wells installed for CTO
222 were considered for inclusion in the background data set for the uppermost groundwater zone at the
Station. The B! did not pursue characterization of the deeper aquifer zones underlying the Station but did

pursue a literature search for background groundwater quality in the general vicinity of the Station.

A3.11 Results of the Literature Search

Several government agencies (e.g., the Maryland Department of Environment) were contacted regarding
the availability of background groundwater data for the Indian Head area. Background groundwater data

were not available.

A.3.1.2 Background Investigation Sampling Program

The following monitoring wells were installed during the B
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BGDMWO1 BGDMWO04
BGDMWO2 BGDMWO05
BGDMWOQ3

A.3.1.2.1 Selection of the Sampling Locations

The locations of the five background monitoring wells installed during the Bl were based on the project
objectives and on comments received from Naval Facility personnel prior to and during a site
reconnaissance and the field effort. The selection process focused primarily on the groundwater flow
patterns in the general areas of the proposed monitoring well locations in relation to the Station’s IR
Sites/SWMUs and other AOCs and on selecting remote locations away from historical and current facility
operation areas. No hydrogeologic data were available to determine shallow groundwater flow patterns in
the local areas; therefore, the assumptions made regarding the groundwater flow directions are based
primarily on land surface topography. The locations of the newly installed and existing monitoring wells
are illustrated in Figure A-9. Figures A-1 and A-2 illustrate the location of IR Sites/SWMUs relative to
background sample locations for Stump Neck Annex and the Main Area (Cornwallis Neck), respectively.
These figures include elevation contour lines that depict upgradient or upstream conditions for
background samples relative to IR Sites/SWMUs. Presumed groundwater flow directions are also

indicated with arrows on Figures A-1 and A-2.

Background monitoring well BGDMWO1 was installed in the southeast corner of the Stump Neck Annex in
a wildlife viewing area. This location is comparatively remote. The groundwater in this area is probably

flowing south toward a local stream.

Bl monitoring wells BGDMW02, BGDMW03, BGDMW04 and BDGMWO05 are located on the main Indian
Head (Cornwallis Neck) peninsula. BGDMWO02 is in the north-central portion of the facility, probably on or
just south of a groundwater divide. Groundwater south of the well likely flows south to Mattawoman
Creek, and groundwater north of the well likely flows north to the Potomac River. BGDMWO3 is in the
southwestern portion of the facility in an area of very low relief. It is believed that the groundwater in this
area flows east-south by east direction toward Mattawoman Creek. Well BGDMWO04 is just south of
Strauss Avenue in the southwestern portion of the facility. Groundwater in this area is believed to flow to
the north. Monitoring well BGDMWOS is on the facility’s northeast boundary, south of State Route 210.

Groundwater in this area is likely to flow the south.
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A.3.1.3 Supplemental Sampling Program -

Analytical results for five existing groundwater monitoring wells (RPLMWO1 D, RN6MWO05, RN3MWO01,
25MW03 and 26MW03) were considered for inclusion in the background data set to supplement the five

samples collected during the Bl. The locations of the monitoring wells are shown on Figure A-9.

A.3.1.3.1 Selection of Supplemental Locations

Groundwater samples were collected from four monitoring wells (RPLMWO01D, RN6MWO05, RN3MWO1,
and DSBMWO04) installed as part of the RFI/VI field effort at Stump Neck (CTO 287). These wells were
positioned upgradient of IR sites/SWMUs under investigation. Candidates for inclusion in the background
data set were selected by considering the groundwater flow patterns and monitoring well locations
relative to the IR Sites/SWMU locations. Groundwater sample results from RPLMWO01D, RN6MWO05, and
RN3MWO01 were considered for inclusion to the background data set. The groundwater sample results
from monitoring well DSBMWO04 were excluded from the background data set, because it was determined
that the well originally anticipated to be upgradient of an IR Site/SWMU, may be at times downgradient of
the site because of a tidally influenced groundwater flow pattern. The B&R Environmental RFI/Vi Report
for CTO 287 provides hydrogeologic and geologic details regarding monitoring wells installed at the
RFI/VI sites.

On Stump Neck Annex, monitoring wells 25MW03 and 26MWO03 were installed upgradient of Area 8 (IR
Site 63) and the Improvised Explosive Device (IED) site (IR Site 64) respectively, as part of the CTO 222
VI by B&R Environmental in September 1995 (B&R Environmental, 1996). The groundwater sample .

results from these wells were considered for inclusion in the background data set.

A.3.1.4  Monitoring Well Installation

The monitoring wells for both the Bl and RFI/VI were installed by a Maryland-licensed well driller. Well
permits were obtained from the Charles County Health Department and the State of Maryland
.Department of the Environment prior to well installation. State well completion forms were completed by
the driller after the wells were installed and were sent to the State and County. Copies of these
documents for the newly instalied wells are supplied in Attachment 1. In addition, B&R Environmental
well constructioh sheets are supplied in Attachment 2, which provides a more detailed description of the

materials used and how the wells were constructed.

The horizontal locations of the newly installed monitoring wells were surveyed to the nearest 0.1 foot. The

top of the riser (reference point) and the ground surface elevations were surveyed to the nearest 0.01 foot
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and referenced to the 1983 North American Datum. The surveying was performed by a State of Maryland

registered professional land surveyor. Survey data are provided in Attachment 2.

Monitoring wells BGDMWO01, BGDMW02, BGDMW04, BDGMWO05, RN3MWO01, and RN6MWO05, were
installed with screened intervals crossing the water table. BGDMWO03 and RPLMWO01(D) were installed
with the screen set across the first water-bearing zone encountered; however, the water level in these
wells is above the top of the screen because of the local, semi-confined aquifer conditions. The
monitoring wells were installed and developed in accordance with the methods and procedures detailed
in The Background Investigation Work Plan, (B&R Environmental, 1997a). Monitoring well construction
sheets were generated during the drilling and installation process and are provided in Attachment 2. The
monitoring wells were installed using schedule 40 polyvinyl chloride (PVC), .010-inch slot, 10 feet long by
2-inch inside diameter (1.D.) screens and 2-inch (I.D.) PVC riser. The annulus of the boring around the
well screen was backfilled with clean silica sand (No. 20 to 30 U.S. Standard sieve size) to approximately 1
to 2 feet above the well screen. A 2-foot-thick bentonite pellet seal was installed above the sand pack and
allowed to hydrate in accordance with the manufacturer's recommendations. The remaining annular space
was backfilled with a bentonite and cement grout from the bentonite pellet seal to about the ground surface

using a tremie pipe.

The monitoring wells installed during the September 1995 VI field investigation (CTO 222)
(B&R Environmental, 1996) were installed in the same manner as the monitoring wells installed for the
BI/RFI/VI. However, the monitoring wells installed during the September 1995 field effort were constructed

using 4-inch-1.D., schedule 40 PVC screen and riser pipe.

The monitoring well construction summary presented in Table A-1 presents the ground elevation at the
concrete pad well head, elevation of the top of the well riser pipe, total well depth (the depth of the well
below ground surface), monitored or screened interval, depth to groundwater from below the ground

surface, depth to groundwater from the top of the riser piper, and the groundwater elevation in feet.

A3.15 Sampling Procedures

Groundwater samples were collected from monitoring wells in accordance with the low-flow sampling
procedures detailed in B&R Environmental Standard Operating Procedures (SOP) SA-1.1
(B&R Environmental, 1997b). The purging and sampling apparatus used for collecting groundwater
samples consisted of a length of Teflon tubing connected to a peristaltic pump. Silicon tubing was
threaded through the pump, and a section of Teflon tubing was used for discharge. Measurements of
depth to water, purge rate, pH, specific conductivity, temperature, salinity, and turbidity of the
groundwater were pérformed at 5-minute intervals during the purging process. Groundwater sample

collection was not initiated until at least two saturated screen length volumes were removed and
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stabilization of the groundwater parameters was observed. Stabilization was defined as 0.1 pH units,
+10% for specific conductance, +0.1°C for temperature, and <10 nephelometric turbidity units (NTU) for
turbidity.

Low-flow groundwater sampling was performed using the peristaltic pump discharging through a short
piece of tubing directly into the appropriate sample containers. Sample containers were filled in the
following order: Target Compound List (TCL) pesticides and polychlorinated biphenyls (PCBs), Target
Analyte List (TAL) metals plus tin (total), total organic carbon (TOC)/total organic halides (TOX), anions,
and dissolved TAL metals plus tin. After the samples were collected, they were placed on ice in a cooler
for delivery to the laboratory. The groundwater samples collected from the monitoring wells installed as
part of the RFI/VI were analyzed for additional parameters as specified by the RFI/VI Work Plan
(B&R Environmental, 1997c), and are presented on the sample summary Tabie A-2. The sample
summary table provides a list of all groundwater samples considered for the background investigation

groundwater data set and the analyses performed.

A groundwater sample log sheet and a low-flow purge data sheet were generated for every sample
collected. These sheets provide records of the purging and sampling conditions including but not limited
to: sample identification, well depth, static water level, amount of water purged, date, time, samples
collected for fixed-base laboratory analysis, purge and sample data, pH, conductivity, water temperature,
turbidity, drawdown, and flow rate. The sample log sheets are supplied in Attachment 3.

The monitoring wells installed during the September 1995, CTO 222 field investigation (25MW03 and
26MW03) were sampled using macro purge sampling procedures, using a bailer to purge and collect the
sample (B&R Environmental, 1996). The sample log sheets are supplied in Attachment 3. Sample

Summary Table A-2 provides the analyses performed for these samples.

A3.1.6 Results of the Groundwater Background and Supplemental Sampling Programs

This section presents the results of the analyses of groundwater samples collected from the five Bl
monitoring wells, the three upgradient monitoring wells from the RFI/VI investigation of Stump Neck
(RN3MW001001, RN6MWO005001, and RPLMW001001), and the two Verification Investigation Report
wells (25MW03 and 26MWO03). Table A-3 presents the positive detections for unfiltered groundwater
samples. Figures A-3 and A-4 show the locations for unfiltered groundwater samples and list the positive
detections for samples from Stump Neck Annex and the Main Area (Cornwallis Neck), respectively.
Table A-4 presents descriptive statistics for the analytical sampling results for unfiltered groundwater
samples. Table A-5 presents the positive detections for filtered groundwater samples. Figures A-5 and
A-6 show the locations for filtered groundwater samples and list the positive detections for samples from

Stump Neck Annex and the Main Area (Cornwallis Neck), respectively.
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Descriptive statistics for filtered groundwater samples are presented in Table A-6. Given that turbidity
often results in elevated metals concentrations in unfiltered groundwater samples, statistics were also
developed for unfiltered groundwater samples that were reportedly “non-turbid” based on a review of the
sample log sheets and the concentrations of inorganics often present in groundwater at milligram per liter
concentrations (or greater) when groundwater samples are turbid (e.g., aluminum, magnesium, iron,
manganese). Table A-7 presents the positive detections for these non-turbid unfiltered groundwater
samples, and statistics are summarized in Table A-8. Maximum chemical concentrations detected in the
background samples considered for inclusion in the background data set are compared to Federal Safe
Drinking Water Act (SDWA) maximum contaminant levels (MCLs) (EPA, 2002) and EPA Region Il RBCs
(EPA, 2002). |

A.3.1.6.1 General Water Quality Parameters

The water quality parameters examined include ammonia, chloride, nitrate/nitrite, phosphorus, and
sulfate. In addition, total Kjeldahl nitrogen (TKN), TOX, and TOC were measured. None of the water
quality parameters were detected at concentrations exceeding MCLs (EPA, 2002) or Region Ill RBCs
(EPA, 2002).

A.3.1.6.2 Organic Compounds

Organic compounds were detected in background groundwater samples at maximum concentrations that
did not exceed 10 pg/L. The target analytes detected were three volatile organic compounds, three
phthalate compounds, and one energetic. In overview, none of these organics were detected at
concentrations exceeding SDWA MCLs, where available (EPA, 2002). Three compounds, however, were
detected at maximum concentrations exceeding Region |li RBCs (EPA, 2002). It is important to note that
the target analytes were not the same for all samples analyzed. For example, pesticides/PCBs were the
only organics included in the analytical program for samples collected from the Bl monitoring wells. The

. analytical program for each groundwater sample is presented in Table A-2.

Volatile Organic Compounds

The three volatile organics detected in the groundwater were chloroform, toluene, and carbon disulfide.
Chloroform was detected in three wells sampled for the ongoing RFI/VI for Stump Neck and the VI
CTO 222, and toluene was detected in the well located at Rum Point. The maximum chloroform
concentration (3.1 pg/L), detected in well 26MWO03 exceeds the EPA Region Ill RBC for tapwater.
However, it is approximately one order of magnitude less than the MCL of 80 ug/L (EPA, 2002). The

maximum concentration (Cnax) for toluene of 7 ug/L is also less than the MCL. In addition, toluene is a
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common laboratory contaminant. Carbon disulfide was detected in one well at @ Cnay of 6 pg/L, which is
less than the EPA Region It RBC of 1000 ug/L for tap water (EPA, 2002).

Semivolatile Organic Compounds

The following semivolatile organic compounds were detected at low concentrations in groundwater:
bis(2-ethylhexyl)phthalate, di-N-butyl phthalate, and diethyl phthalate. These compounds are plasticizers
and common laboratory contaminants. They were detected in samples collected from upgradient
monitoring wells at Range6 and the Rum Point Landfil at the Stump Neck Annex.
Bis(2-ethylhexyl)phthalate was the only semivolatile detected at the concentration exceeding the EPA
Region Il RBC for tapwater (EPA, 2002); the reported concentrations did not exceed the SDWA MCL
(EPA, 2002).

Pesticides/PCBs

No pesticides/PCBs were detected in groundwater samples from the five newly installed Bl monitoring
wells. Sample 26MWO03 was analyzed for PCBs, but no positive detections were reported.

Pesticides/PCBs were not part of the analytical program for any other groundwater samples.

Energetics

Hexahydro-1,3,5-trinitro-1,3,5-triazine (RDX) was detected in one groundwater sample, RN3MWO001001,
at a concentration of 1.2 pg/L. This well is located on Range 3 at the Stump Neck Annex, which is an
area currently and historically known for heavy explosive activity. It should be noted that the
concentration reported is within the range of detection limits reported for the other samples analyzed
(0.74 U pg/L to 1.3 U pg/L).

A.3.1.6.3 Inorganic Compounds

Unfiltered and filtered groundwater samples were collected from all 10 background monitoring wells and
analyzed for inorganic constituents. However, as detailed in Table A-2, the analyte list for some samples
was the Appendix IX list of inorganics, whereas other samples were analyzed for inorganic constituents
specified on the TAL list of metals. The analyte lists are a function of the scope of work and regulatory

driver for each investigation producing potential background data.

Descriptive statistics for inorganic constituents detected in unfiltered groundwater samples, unfiltered
groundwater samples reported to be non-turbid, and filtered groundwater samples are presented in
Tables A-4, A-8, and A-6, respectively. The “unfiltered groundwater samples reported to be non-turbid”

were selected based on a review of sample log sheets (to identify samples described as turbid by the field
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samplers based on NTU readings or visual observation) and by a review of the concentrations of
inorganics that are often present in groundwater at milligram per liter concentrations (or greater) when
groundwater samples are turbid (e.g., aluminum, magnesium, iron, and manganese). Results for the
following unfiltered samples comprise the “non-turbid” data set: BGDMWO001U001, BGDMW002U001,
BGDMWO003U001, BGDMW004U001, RN3MW001U001, and RPLMWO001U001. Results for the following
unfiltered samples were not included in the “non-turbid” data set: 25MW03, 26MW03, RN6MW005U001,
and BGDMWO005U001. It should be noted that samples 25MW03 and 26MW03 were collected using

bailers, a fact that may account, in part, for the turbidity noted.

The data sets presented in Tables A-4, A-6, and A-8 are compared to Federal SDWA MCLs, (EPA, 2002)
and EPA Region Il RBCs (EPA, 2002) as points of reference. Inorganic constituents were detected in all
samples collected. Arsenic (Crax = 19.1 pg/L), beryilium (Cpax = 11 pg/L), cadmium (Cpay = 9.8 pgiL),
chromium (Cpax = 191 Hg/L), and lead (Cpay = 51 pg/L) were the only inorganics detected in the unfiltered
groundwater samples at maximum concentrations exceeding SDWA primary (i.e., health-based) MCLs or
action levels. However, the following inorganics were detected in the unfiltered samples at
concentrations exceeding EPA Region 1ll RBCs: aluminum, arsenic, chromium, iron, manganese, and
vanadium. Inorganics were not detected at concentrations exceeding primary MCLs in unfiltered
groundwater samples reported to be non-turbid or in filtered groundwater samples. Aluminum, iron, and
manganese were reported in all three of the aforementioned data sets at concentrations exceeding
SDWA secondary (aesthetic-based) MCLs. Iron and manganese were the only metals detected at
concentrations exceeding EPA Region Il RBCs in unfiltered groundwater samples reported to be non-

turbid groundwater samples.

A3.1.7 Selection of Background Data Set

Groundwater samples from 10 monitoring wells at the Indian Head Station were considered for inclusion
in the background data set. The rationale for each monitoring well location was outlined in
Sections A.3.1.2 and A.3.1.3. With exception of the influence of turbidity on metals concentrations in
some of the unfiltered groundwater samples, analytical results for background samples collected during
the BI, the RFI/VI at Stump Neck, and the CTO 222 Vi are similar. Given the fact that turbidity may
obscure (elevate) the actual metals concentrations in unfiltered samples, it is recommended that the
results of turbid, “unfiltered” groundwater samples not be considered representative of background
groundwater quality. Additionally, filtration of groundwater samples may remove metals concentrations
typically present in a groundwater aquifer. Consequently, the non-turbid, unfiltered groundwater data set

is most likely to be representative of shallow background groundwater quality in the Indian Head area.
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A3.2 FRESHWATER SEDIMENTS

Freshwater sediment samples were collected from 10 locations during the BI. Samples from any other
environmental investigations were not added to supplement this data set. Site reconnaissance with
Indian Head Station personnel concluded that it was not possible to gather 10 sediment samples from
streams not impacted by facility operations on Cornwallis Neck and Stump Neck peninsulas. Therefore,
three samples were collected off-base, as described in Section A.3.2.2.1. The BI did pursue a literature

search for freshwater sediment quality in the general vicinity of the Station.

A.3.2.1 Results of the Literature Search

Table A-9 presents the results of the analysis of three freshwater sediment samples (INOS-C-1,
INOS-C-2, and INOS-C-3) collected in 1985 by the U.S. Fish and Wildlife Service (USFW, 1990) at a
location referred to as the Upper Mattawoman Creek Reference site. This location is approximately

4.25 miles upstream of the mouth of Mattawoman Creek.

A review of the inorganic data (Table A-9) from the Upper Mattawoman Creek Reference Site suggest
that this site has not been affected by Naval facilities, wastewater treatment plants, or industrial facilities.
Arithmetic means calculated for all of the inorganic compounds in the samples from the Upper
Mattawoman Creek Reference Site were less than the means for Eastern U.S. (Shacklette and Boerngen,
1984) and Maryland soils (Dragun, 1991). Also, it is unlikely that IR Sites/SWMUs or AOCs at the
Station, which are located downstream of the Upper Mattawoman Reference Site, would have influenced

the results reported for this sampling location.

A3.2.2 Background Inveétigation Sampling Program

Freshwater sediment samples were collected from 10 on-base and off-base locations (BGDSDO1 through
BGDSD10) during the BI.

A.3.2.2.1 Selection of the Sampling Locations

Sampling locations were selected in areas where the surface water is believed to have not been impacted
by the facility operations. Four of the ten samples -- BGDSD01, BGDSDO02, BGDSDO5, and BGDSDO06 --
were coliected on the Stump Neck Annex property. Three samples -- BGDSD08, BGDSDO09, and
BGDSD10 -- were collected from streams on the Cornwallis Neck peninsuia. Two samples, BGDSD04
and BGDSDO07, were collected from streams nearby Smallwood State Park. One sample, BGDSDO03,
was collected from a stream in the nearby Doncaster State Forest. Sampling locations are shown on
Figure A-9. Maps of Stump Neck (Figure A-1) and the main area of IHDIV-NSWC (Cornwallis Neck)
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(Figure A-2) are provided which depict the sampling locations in relationship to the IR Sites/SWMUs and
other AOCs.

The selection of the fresh water sediment sample locations was based upon the project objectives and
recommendations received from Naval personnel prior to and during a site reconnaissance and during
the field effort. The recommendations considered surface water flow directions in relation to the locations
of the SWMUs and other AOCs.

Sample BGDSDO01 was collected from an unnamed intermittent stream in the southeast corner of the
Stump Neck Annex in a wildlife viewing area. There was water flowing in the unnamed stream at the time
the sample was collected. The stream drains from the south beyond the facility property boundary from a

sparsely populated area at the intersection of Stump Neck Road and State Route 224.

Sample BGDSD02 was collected from an unnamed intermittent stream in the eastern portion of the
facility, several hundred feet up stream from Rum Point Landfill and approximately 500 feet downstream
from the intersection of Rum Point Road and Stump Neck Road. This is an area where local residents
reportedly dumped minor amounts of domestic debris. Water was flowing in the unnamed stream at the

time the sample was collected.

Sample BGDSDO03 was collected from an unnamed intermittent stream in the Doncaster State Forest,
approximately 100 feet upstream from Forest Road. Water was flowing in the unnamed stream at the

time the sample was coliected.

Samples BGDSD04 and BGDSDO07 were collected from unnamed perennial streams within Smallwood
State Park. BGDSDO04 was collected from a stream located in the eastern portion of the park and just
downstream of Sweden Point Road. BGDSDO07 was collected from a stream located in the western

portion of the park, 3000 feet downstream from State Road 210.

Sample BGDSDO05 was collected from an unnamed intermittent stream along the eastern boundary of the
Stump Neck Annex facility, approximately 600 feet east of Rum Point Road. Water was flowing in the

unnamed stream at the time the sample was collected.

Sample BGDSDO6 was collected from an unnamed intermittent stream located in the Stump Neck Annex,
approximately 100 feet south of Archer Avenue and approximately 300 feet upstream of the intersection
of Archer Avenue and Roach Road. There was no water flowing at this location when the sample was

collected.
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Sample BGDSDO08 was collected from an unnamed intermittent stream on the main area of the Indian
Head facility (Cornwallis Neck), approximately 50 feet south of Hanlon Road, across from the goif course.

Water was flowing at the time the sample was collected.

Sample BGDSD09 was collected from a drainage swale located on the main area of the Indian Head
facility (Cornwallis Neck), approximately 40 feet downstream from a 36-inch steel pipe culvert and
approximately 200 feet upstream from the wastewater treatment plant. Water was flowing in this swale at

the time the sample was collected, and a distinct sewer odor was detected during the sampling event.

Sample BGDSD10 was collected from a drainage swale located on the main area of the Indian Head
facility (Cornwallis Neck) approximately 75 feet upstream from Jackson Road. Water was flowing in this

swale at the time the sample was collected.

A.3.2.3 Sampling Procedures

The sediment samples were collected in accordance with the procedures detailed in the
B&R Environmental Background Investigation Work Plan (B&R Environmental, 1997). After the samples
were collected, they were placed on ice in a cooler for delivery to the laboratory. The samples collected
were analyzed for the following parameters and chemicals: TCL Pesticides/PCBs, TAL metals plus tin,
TOC/TOX, and grain size distribution. A sediment sample log sheet was generated for each sample
collected. The sample log sheets are included in Attachment 3. Sample Summary Table A-10 provides a

list of sediment samples collected and the analyses performed by the laboratory.

A.3.2.4 Results of the Freshwater Sediment Background Sampling Programs

This section summarizes the results of the analysis of 10 sediment samples collected during the Bl
Table A-11 presents the positive detections for the sediment samples, and Figures A-7 and A-8 locates
these samples and list the positive detections for samples on Stump Neck Annex and the Man Area
(Cornwallis Neck), respectively. There are no readily available criteria or standards for sediment based
on the protection of human health. Consequently, the results of freshwater sediment sampling were
compared to literature values for background surface soil and Region Il RBCs for soil (EPA, 2002).

Descriptive statistics for the freshwater sediment data are presented in Table A-12.

A.3.2.4.1 Physical Sediment Characteristics

The ten sediment samples collected as part of the background investigation were analyzed for grain size
distribution. The results were reported using the Unified Soil Classification System, and indicate that the

sediments sampled consist primarily of sand, silty sand and poorly-graded (well-sorted) sand. Five
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samples were characterized as silty sand (SM); three samples were characterized as poorly-graded sand
(SP). Samples BGDSD07 and BGDSD10 were classified as sandy-silt (ML) and clayey sand (SC),

respectively. Laboratory reports providing size distribution analysis are provided in Attachment 4.

A.3.2.4.2 Organic Compounds

The following three pesticides were the only organics detected in the Bl sediment samples:

Dichlorodiphenylidichioroethane (DDD) - Cpax = 40 pg/kg
Dichlorodiphenyldichloroethylene (DDE) - Cpax = 12 pg/kg
Dichlorodiphenyltrichloroethane (DDT) - Cpax =14 Ha’kg

However, as requested by the Navy, TCL pesticides and PCBs were the only target analytes specified in
the analytical program for the sediments. The maximum concentrations of DDT, DDE, and DDD did not
exceed the EPA Region Il RBCs. These pesticides are probably present as a result of the widespread

historical use of pesticides in our environment.

A.3.2.4.3 Inorganic Compounds

The results of the analysis of the freshwater sediment samples for TAL metals plus tin are presented in
Table A-12. With the exception of silver, the distributions of the data reported for the metals are
lognormal. This is an expected result for naturally occurring metals in environmental media (EPA,
1992b). An “undefined” distribution was reported for silver. An explanation of the statistical tests used to

determine the distribution of a data set is presented in Section 4 of the BSI report.

Descriptive statistics for inorganic constituents presented in Table A-12 are compared to background
concentrations reported in the literature for soils in the Eastern United States and the State of Maryland,
and to EPA RBCs for soil ingestion as points of reference. None of the metals concentrations detected in
the sediment samples exceed background soil concentrations for soils of the Eastern United States
(Shacklette and Boerngen, 1984). Five metals were detected in at least one sample at a concentration
exceeding background soil concentrations for soils in the State of Maryland (Dragun, 1991): arsenic
(Crax = 10.6 mg/kg), lead (Cpax=79.3 mg/kg), mercury (Cmax = 0.25 mg/kg), selenium (Cpax =
2.3 mg/kg), and zinc (Cpax = 158 mg/kg). It should be noted that the TOC content of sediment samples
with metals concentrations exceeding the State of Maryland background soil concentrations exceed
15,000 mg/kg. The TOC content of all other sediment samples did not exceed 15,000 mg/kg. Metals
concentrations in sediments are strongly related to TOC and sediment particle size. For soils or
sediments, the finer the particle size and the higher the organic carbon, the greater the potential for

accumulating metals. Of the metals exceeding the State of Maryland background soil concentrations,

129702/P A-14 CTO 0320



arsenic is the only metal exceeding an EPA RBC for soil ingestion (EPA, 2002). The maximum arsenic
concentration detected (10.6 mg/kg) is approximately 1.5 times the.maximum arsenic concentration
reported for State of Maryland background soils.

A3.25 Selection of the Background Data Set

A total of 10 freshwater sediment samples comprise the background data set. All samples were taken as
part of the Bl, and no supplemental samples were added to the data set. The rationale for the sampling
locations is outlined in Section A.3.2.2.1. The data collected are generally reflective of background soil
concentrations reported in the literature. There were no anomalies in the data to necessitate the removal

of any of the samples from the background data set.

A.3.3 TIDAL FRESHWATER SEDIMENTS AND OLIGOHALINE SEDIMENTS

Freshwater sediments were the only sediments sampled during the Bl. However, data from the Maryland
Department of the Environment were obtained for one tidal freshwater sediment location (MAT0016) near
the mouth of Mattawoman Creek, one tidal freshwater sediment location (XEA6596) in the Potomac River
offshore from the Indian Head Facility, and one oligohaline sediment location (XDA1177) in the Potomac
River near Maryland Point. Oligahaline sediments are defined as sediments underlying oligahaline
waters, that is, waters containing a minute amount of salinity. These three locations were sampled from
1987 through 1994. The database is included in Attachment 5 and the locations are marked on the
following Potomac Estuary Map, which was obtained from the Maryland Department of Natural Resources
(MD DNR, 1997).
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A.3.3.1 Results of the Literature Search

The results of the analysis of samples collected from locations MAT0016, XDA1177, and XEAB596 are
presented in Table A-13 and Attachment 5. Inorganic concentrations reported from MATO0016, at the
mouth of Mattawoman Creek, are less than concentrations reported at the other two locations. Inorganic
concentrations reported from XDA1177 at Marylan'd Point in the Potomac River (downstream of the
Indian Head and Stump Neck Annex) exceeded those detected at XEA6596 (Potomac River - upstream
of XEA6596 and adjacent to Indian Head). Not unexpectedly, as the distance downstream in the

Potomac River increased, the concentrations of metals increased.

The metals concentrations in sediments collected at locations MAT0016, XEA6596, and XDA1177 were
compared to literature values for Eastern U.S. soils (Shacklette and Boerngen, 1984) and State of
Maryland soils (Dragun, 1991) (Table A-13), because sediment criteria for the protection of human health

are not readily available.
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The concentrations of chromium and copper in sediment were less than the concentrations presented for
both the Eastern U.S. and State of Maryland soils. The concentrations of cadmium were less than the
concentrations for Maryland soils. The concentrations for aluminum, iron, and manganese were within

the range for Eastern U.S. soils.

Individually, several of the concentrations for arsenic at locations MAT0016, XEA6596, and XDA1177
slightly exceeded the State of Maryland soils range, but were within the range for Eastern U.S. soils.
Additionally, none of the means calculated for 1987 through 1994 exceeded the range for State of
Maryland soils.

Mercury [C=0.2 - 0.3 mg/kg (MAT0016)], nickel [C=35 - 48 mg/kg (XDA1177)], and zinc
[C=186 - 217 mg/kg (XEAB596)] had individual concentrations which exceeded the range presented for
Maryland soils, but were within the range for Eastern U.S. soil and less than the Region Ill RBCs. The
mean concentrations for lead [C = 35 - 41mg/kg (XDA1177)] were within the range for the State of
Maryland soils.

The review of this historical data suggests that low levels of inorganic compounds exist in Mattawoman
Creek and in the Potomac River. The concentrations of these metals are less than the literature value for

either Eastern U.S. soils.

Chemical concentrations in sediment can be influenced by physical factors, such as sedimentation rates,
resuspension from tidal and wind-induced currents, river flow, and bioturbation. However, it is assumed
that these factors have been constant over the past 15 years (USFW, 1990).

A3.4 BIOTA

The U.S. Fish and Wildiife Service, in coordination with the EPA’s Chesapeake Bay Program and the
Maryland Department of the Environment, selected the Indian Head Station as one of four sites to
examine the effectiveness of National Pollution Discharge Elimination Discharge System permits. The
objective of this study was to determine whether metal contaminants introduced by the Station were
affecting fish and wildlife. A report was prepared in 1390 (USFW, 1990). Data from two locations, one at
Marsh Island in the lower Mattawoman Creek and an upstream reference site located 4.25 miles
upstream of the mouth of Mattawoman Creek, are included in this report as potential background data for
the Indian Head Station.
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A.3.4.1 Results of the Literature Search (USFW, 1990)

Results of chemical analyses of fish and clams from Marsh Island and the upstream reference site on
Mattawoman Creek are presented in Table A-14 and are compared to mean concentrations in biota as
reported by the State of Maryland. The data and State of Maryland mean concentrations in biota are

reported in USFW (1990). The conclusions of the report are summarized as follows:

¢ Cadmium was not detected in any tissue samples above the 0.1 parts per million (ppm) detection
limit. It is likely, based on the results of the study, that Mattawoman Creek fish are not

bioaccumulating or being detrimentally affected by cadmium.

e Mercury was detected in 24 of 36 fish and 2 of 4 clam samples. Concentrations ranged from less
than detection to 0.072 ppm (white perch and brown bullhead). Mean concentrations of mercury for
Marsh Island bullhead, channel catfish, and white perch tissue are slightly higher than the mean

concentrations reported by the State of Maryland for fish tissue.

e Two of the three Marsh Island clam samples contained mercury, and the mean mercury level for the
tissue samples was 0.02 ppm. The Upstream Mattawoman Creek Reference Site had no detectable

mercury.

¢ Mean zinc concentrations in channel catfish and gizzard shad were not statistically different among
locations. The mean value for Marsh Isiand channel catfish was two times greater than the value for
the Upstream Mattawoman Creek Reference Site catfish, but these values were at or below mean
concentrations reported by the State of Maryland for the five species with comparable data. Zinc
levels were marginally higher than mean concentrations reported by the State of Maryland. Zinc is an

important metallo-enzyme for fish.
e Zinc levels in clams were higher at the Upstream Mattawoman Creek Reference Site than at Marsh

Island. It should be noted that different species were collected at the two sites, and only one sample
was collected at the reference site.
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SUMMARY OF MONITORING WELL CONSTRUCTION

TABLE A-1

BACKGROUND INVESTIGATION REPORT

INDIAN HEAD DIVISION

NSWC INDIAN HEAD, MARYLAND

Well Ground |Top of Riser| Total Well | Monitored Depth to Groundwater Depth to

Number Elevation | Elevation Depth Interval | Groundwater Elevation Groundwater
(Feet MSL)| (Feet MSL) | (Feet BGS) | (Feet BGS) | (Feet BGS) (Feet MSL) | (Feet BTOR)

BGDMWO01 86.08 88.43 16 6-16 10.95 75.13 13.3
BGDMW02 38.47 39.40 14 4-14 7.84 30.63 8.77
BGDMWO03 35.49 37.87 22 12-22 11.11 24.38 13.49
BGDMWO04 33.64 36.17 22 12-22 13.34 20.30 15.87
BGDMWO05 108.23 110.66 52 42-52 44.51 63.72 46.94
RN6MWO05 30.07 32.17 31 21-31 28.84 1.23 30.94
RPLMWO01(D) 89.59 91.23 70 60-70 23.28 66.31 24.92
RN3MWO01 25.62 27.76 32.5 22-32 24.40 1.22 26.54
25MW03 71.14 7417 45 35-45 31.88 39.26 34.91
26MW03 31 34.04 18.5 7.5-17.5 9.40 21.6 12.44

BGS - Below ground surface

MSL - Mean sea level
BTOR - Below top of riser
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TABLE A-2

SUMMARY OF GROUNDWATER SAMPLING AND ANALYTICAL PROGRAM
BACKGROUND INVESTIGATION REPORT

INDIAN HEAD DIVISION
NSWC INDIAN HEAD, MARYLAND

APP IX| APP IX TAL APP IX TCL TCL
Sample VOA | SVOA Metals Metals Explosives | Pesticides | PCBs | *Miscellaneous TPH TOC TOX
SW846| SW846] SW846 | SW846 SwW846 SW846 SW846 EPA 300.0 EPA 418.1 | SW846 | SW846
8240B | 8270B {6010A/7000|6010A/7000 8330 8081 8081 9060 | 9020B
25MW03 X X X X X X X
25MWO03-F X
26MWO03 X X X X X X X X X
26MWO03-F X
BGDMWO001F001 X
BGDMW001U001 X X X X X X
BGDMW002F001 X
BGDMW002U001 X X X X X X
BGDMWO0O03F001 X
BGDMWO003U001 X X X X X X
BGDMWO004F001 X
BGDMW004U001 X X X X X X
BGDMWO0O05F001 X '
BGDMWO005F001-D X
BGDMWO005U001 X X X X X X
BGDMWO005U001-D X X X X X X
RN3MWO01F001 X
RN3MW001U001 X X X X X X
RN6MWQ05F001 X '
RN6MW005U001 X X X X
RPLMWO001F001 X
RPLMWO001U001 X X X

* Miscellaneous parameters include ammonia, nitrate/nitrite, phosphorus, sulfate, total Kjeldahl nitrogen for samples 25MW03 and 26 MW03.
Miscellaneous parameters include chloride, fluoride, nitrate, nitrite, phosphorus, and sulfate for all other samples.

02¢€0 01D

APP IX - Appendix I1X

VOA - Volatile organic analyte

SVOA - Semi-volatile organic analyte
TAL - Target analyte list

TCL - Target compound list

PCBs - Polychlorinated biphenyis
TPH - Total petroleum hydrocarbons
TOC - Total organic carbon

TOX - Total organic halides



d/20.6¢t

LV

0Z2€0 010

TABLE A-3

SUMMARY OF POSITIVE DETECTIONS IN UNFILTERED GROUNDWATER SAMPLES

BACKGROUND INVESTIGATION REPORT

INDIAN HEAD DIVISION
NSWC INDIAN HEAD, MARYLAND

SAMPLE NUMBER: BGDMW001U001 BGDMW002U001  [BGDMWO03UOO1 | BGDMWOO4UODT  |BGDMWOOSU0O1 | BGDMWOOSU00TD | 25MW03
LOCATION: BGDMWO001U001 BGDMW002UO01 | BGDMWOD3UOO1  |BGDMWOD4UODYT  |BGDMWOOSUGO1 | BGDDUPOO4 25MW03
SAMPLE DATE: 08/06/97 08/12/97 08/12/97 08/13/97 08/15/97 08/15/97 10/04/95
VOLATILES (ug/L)
CARBON DISULFIDE 048 U
CHLOROFORM 26 J
TOLUENE 017 U
SEMIVOLATILES (jg/L)
BIS(2-ETHYLHEXYL)PHTHALATE 33J
DI-N-BUTYL PHTHALATE 20U
DIETHYL PHTHALATE 065 U
"“ENERGETICS (yg/l)
RDX | 079U |
METALS (pg/L)
ALUMINUM 630 U 710 K 1130 9620 21000 J 4400 J 73400 J
ARSENIC 79 UL 208 79 UL 46 B 54 B 19 UL 22 L
BARIUM 324 896 529 139 173 536 688
BERYLLIUM 148 i5 8 i3 B 218 338 24 B 11.0
CADMIUM 28 13U T3 U 13U 13 U 13U 64 L
CALCIUM 18100 6200 K 2970 K 2340 K 2600 K 2230 K 40300
CHROMIUM 30U 20U 42 6.4 369 J 114 J 191
COBALT 21 67 42 156 66 L 167 L 169
COPPER 330 330 a4 224 50.0 J 135 J 766 L
IRON 156 K 15100 4230 19900 58200 13000 252000
LEAD 228 24 B 338 124 B 68 L 558 51.0
MAGNESIUM 1290 K 3980 K 1250 K 2110 K 2900 1170 16800
MANGANESE 104 L 824 L 156 L 334 L 929 J 356 J 2290
MERCURY 013 B 010 U 0.10 U 010U 0.10 UL 0.10 UL 020 B
NICKEL 27 110 26 166 773 703 166 K
POTASSIUM 2220 1340 6040 1380 6350 3820 8430
SELENIUM 25 UL 25 UL 25 UL 25 UL 25 UL 25 UL 15 U
SODIUM 3580 L 33000 17200 14200 24900 23700 8840
VANADIUM 0.70 U 0.70 U 35 B 209 807 J 176 J 281
ZING 85 B 107 B 127 B 457 804 J 277 J 483
MISCELLANEOUS PARAMETERS (mg/L)
AMMONIA 0.41
CHLORIDE a3 L 201 L 118 L 208 L 31 412
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TABLE A-3

SUMMARY OF POSITIVE DETECTIONS IN UNFILTERED GROUNDWATER SAMPLES

BACKGROUND INVESTIGATION REPORT

INDIAN HEAD DIVISION
NSWC INDIAN HEAD, MARYLAND

SAMPLE NUMBER: BGDMW001U001 BGDMWO002L001 BGDMW003U001 BGDMW004U001 BGDMWO005U001 BGDMWO005U001-D | 25MW03
LOCATION: BGDMW001U001 BGDMW002U001 BGDMW003U001 BGDMWO004U001 BGDMW005U001 BGDDUP0O4 25MW03
SAMPLE DATE: 08/06/97 08/12/97 08/12/97 08/13/97 08/15/97 08/15/97 10/04/95
MISCELLANEOUS PARAMETERS (mg/L) .
NITRATE 011 L 0073 L 040 L 005 L 0632 L 0.466 L
NITRATE/NITRITE 0.05 UL
PHOSPHORUS 0.5 UR 0.5 UR 0.5 UR 0.5 UR 0.5 UR 0.5 UR 15
SULFATE 236 9.3 17.8 16.6 3.83 4.01 80 L
TOTAL KJELDAHL NITROGEN 043 L
TOTAL ORGANIC CARBON 31 29 3.2 6.9 1.38 1U iov
136 L

TOTAL ORGANIC HALIDES (ug/L)
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TABLE A-3

SUMMARY OF POSITIVE DETECTIONS IN UNFILTERED GROUNDWATER SAMPLES

BACKGROUND INVESTIGATION REPORT

INDIAN HEAD DIVISION
NSWC INDIAN HEAD, MARYLAND

SAMPLE NUMBER: 26MW03 RNGMW005U001 RPLMW001U001 RN3MW001U001
LOCATION: 26MW03 RNGMW005U001 RPLMW001U001 RN3MWO001U001
SAMPLE DATE: 10/04/95 08/04/97 08/06/97 08/03/97 11 /1 11
VOLATILES (pgiL)

CARBON DISULFIDE 048 U 50U 3 5U
CHLOROFORM 31 5 U 2J 5U
" TOLUENE 017 U 5U 7 5 U
SEMIVOLATILES (ugiL)

BIS(2-ETHYLHEXY()PHTHALATE 54 U 6 J T3 1T U
DI-N-BUTYL PHTHALATE 240 13 13 11U
DIETHYL PHTHALATE 078 U 2 U 3J T U
ENERGETICS (pg/L)

[[RDX [ 07au] 130 | 12 ]

METALS (ug/L)

ALUMINUM 11100 J

ARSENIC 19 UL 191 L 19 UL 19 UL
BARIUM 140 624 60.3 12.9

BERYLLIUM 090 U 7.8 118 13 B
CADMIUM 50 UL 98 13 U 13 0
CALCIUM 3580 K

CHROMIUM 148 L 97.0 25 20U
COBALT 5.6 641 070 U 38

COPPER 163 78.7 33 U 40 B
IRON 22100

LEAD 103 B 6.0 52 B 278
MAGNESIUM 2920 K

MANGANESE 328

MERCURY 010 U 0.17 0.13 010 U
NICKEL 309 B 776 11U 8.7

POTASSIUM 3640

SELENIUM 15 U 141 25U 25 U
SODIUM 9120

VANADIUM 374 120 24 B 12 B
ZINC 701 B 254 64 B 132 B
MISCELLANEOUS PARAMETERS (mgiL)

AMMONIA 0.60

NITRATE/NITRITE 073 L
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- TABLE A-3

SUMMARY OF POSITIVE DETECTIONS IN UNFILTERED GROUNDWATER SAMPLES

BACKGROUND INVESTIGATION REPORT

INDIAN HEAD DIVISION
NSWC INDIAN HEAD, MARYLAND

SAMPLE NUMBER:

LOCATION:
SAMPLE DATE:

26MW03

26MW03
10/04/95

RN6MWO05U001

RN6MW005U001
08/04/97

RPLMW001U001

RPLMW001U001
08/06/97

RN3MW001U001

RN3MW001U001
08/03/97

11

1

11

MISCELLANEOUS PARAMETERS (mg/L)

PHOSPHORUS 0.21

SULFATE 16 L

TOTAL KJELDAHL NITROGEN 060 L

TOTAL ORGANIC CARBON 43 1.1
TOTAL ORGANIC HALIDES (ug/L) 118 L
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TABLE A-4

STATISTICAL SUMMARY OF ANALYTICAL RESULTS FOR UNFILTERED GROUNDWATER SAMPLES
BACKGROUND INVESTIGATION REPORT
{NDIAN HEAD DIVISION
NSWC INDIAN HEAD, MARYLAND

Chemical Freq y of | Mini M A ge of Location of Distribution of 95% Upper 95% Upper I Federal Maximum Risk-Based
Detection Detection | Detection | Positive D i Maxii Data Confid Limit | Tolerance Limit Contaminant Level' [of ration’

Volatile Organic Compounds (ug/L)
Carbon disulfide 1/5 6 6 [ RPLMWO001UQ01 Normal 4.55 12.2 NA 1000
Chloroform 3/5 2 3.1 2.57 26MW03 Normal 2.91 4.18 100/80 0.15
Toluene 1/5 7 7 7 RPLMWO001U001 Normal 5.13 14.3 1000 750
Semivolatile Organic Compounds (ug/l)
Bis(2-Ethylhexyl}phthalate 3/5 1 6 3.43 RN6MWO005U001 Normal 5.66 12.4 ] 4.8
Di-N-butyl phthalate 2/5 1 1 1 RN6MW005U001, RPLMW001U001 Undefined 1 1 NA 3700
Diethyl phthalate 1/5 3 3 3 RPLMWO001U001 Normal 3 14.4 NA 28000
Energetics (ug/l) -
[RDX I /4 12 T 12 1.2 I RN3MW001U001 [ Lognormal ]| 1.2 I 9.6 I NA I 0.61
Inorganics (ug/L)
Aluminum 6/7 71 73400 18004 25MW03 Lognormal 73400 41956191 50 -200° 37000
Arsenic 3/10 22 19.1 8.2 RNEMWO005U001 Undefined 19.1 19.1 10 0.045
Barium 10/10 12.9 688 185 25MW03 Lognormal 688 3553 2000 2600
Beryllium 2/10 7.8 11 9.4 25MW03 Undefined 11 11 4 73
Cadmium 310 2.8 9.8 6.33 RNE6MWQ05U001 Undefined 9.8 9.8 5 18
Calcium 77 2230 40300 10986 25MW03 Lognommal 40300 233970 NA NA
Chromium 710 2.5 191 51 25MW03 Lognormal 191 2272 100 110
Cobalt 9/10 2.1 641 - 98.9 RNEMWO005U001 Lognomnal 641 6593 NA 730
Copper 6/10 4.4 166 £3.3 25MW03 Lognormal 166 1519 1300* 1500
iron 77 156 252000 49869 25MW03 Lognormal 252000 27834817 300° 11000
Lead 2/10 16.8 51 48.5 25MW03 Lognormal 51 273 15° NA
iMagnesium 77 1170 16800 4341 25MW03 Lognormal 14351 i 57981 NA NA
Manganese 77 104 2290 668 25MW03 Lognormal 2290 14516 50° 730
Mercury 2/10 0.13 0.17 0.15 AN6MWO005U001 Undefined 0.17 0.17 2 11
Nickel 7/10 2.6 166 41.9 25MWO Lognomal 166 2094 NA 730
Potassium 77 1340 8430 4019 25MWO: Lognomal 8430 38498 NA NA
Selenium 110 14.1 14.1 14.1 ANBMWO0Q5U001 Undefined 14.1 14.1 50 180
Sodium 77 3580 33000 15749 BGDMW002U001 Lognormat 33000 158156 NA NA
Vanadium 5/10 17.6 281 102 25MW03 Lognomat 281 11317 NA 260
Zinc 4/10 27.7 483 209 25MW03 Lognormal 483 3976 5000° 11000
Miscellaneous {mg/L)
Ammonia 2/2 0.41 0.60 0.505 26MW03 Undefined 0.60 0.60 NA 0.21
Chloride 5/5 4.3 43.1 23.8 BGDMWO005U001 Lognormal 43.1 966 250° NA
Nitrate {ug/} 5/5 0.05 0.632 0.236 BGDMW005U001 Lognormal 0.632 13.1 10000 58000
Nitrate/nitrite 12 0.73 0.73 0.73 26MW03 Undefined 0.73 0.73 1 3.7
Phosphorus 27 0.21 1.5 0.855 25MW03 Undefined 1.5 1.5 NA NA
Sulfate 77 1.6 23.6 11.6 BGDMWO001U001 Normal 17.4 38.7 250° NA
Total kjsldahl nitrogen 22 0.43 0.60 0.515 26MWO03 Undsfined 0.60 0.60 NA NA
Total organic halides (ug/) 2/8 11.8 13.6 12.7 25MW03 Undefined 13.6 13.6 A NA
Total organic carbon 7/8 1.11 6.9 3.21 BGDMWO004U001 Lognormal 6.9 359 A NA
Notes:

1 - Drinking Water Regulations and Health Advisories, www.epa.gov/safewater, July, 2002,

2 - EPA Region lii Risk-Based Concentrations, October, 2002. Valuss presented are tap water values.

3 - Secondary Maximum Contaminant Level (SMCL), Drinking Water Regulations and Health Advisories, EPA 822-B-00-001, Summer, 2002.
4 - Action Level, Drinking Water Regulations and heatlh Advisories, www.epa.gov/safewater, July, 2002.

Value which is bolded exceeds Region ill RBCs or MCLs.

NA - Not available
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TABLE A-5

SUMMARY OF POSITIVE DETECTIONS IN FILTERED GROUNDWATER SAMPLES

BACKGROUND INVESTIGATION REPORT

INDIAN HEAD DIVISION
NSWC INDIAN HEAD, MARYLAND

SAMPLE NUMBER:

BGDMWO001F001 BGDMW002F001 BGDMWO03F001 BGDMWO004F001 BGDMWO05F001 BGDMWO0SF001-D | 25MW03F
LOCATION: BGDMWO001F001 BGDMWO02F001 BGDMWO03F001 BGDMWO04F001 BGDMWOOSF001 BGDDUP0O4-F 25MW03
SAMPLE DATE: 08/06/97 08/12/97 08/12/97 08/13/97 08/15/97 08/15/97 10/04/95
DISSOLVED METALS (pgiL) )
ALUMINUM, FILTERED 630 U 630 U 335 K 976 K 63.0 63.0 110 UL
ANTIMONY, FILTERED 23 U 23 U 23 U 23 0 23 U 23 U 17 U
ARSENIC, FILTERED 19 UL 19 B 19 UL 19 UL 19 UL 19 UL 19U
BARIUM, FILTERED 30 86.7 Ty 50.2 235 219 51.2
BERYLLIUM, FILTERED 13 B 15 B 198 13 B 20 B 258 090 U
CADMIUM, FILTERED 29 13 U 13 U 130 130 130 50 UL
CALCIUM, FILTERED 18800 6090 K 2650 K 1790 K 1710 K 1620 K 9650 K
CHROMIUM, FILTERED 20U 20 U 20U 200 20 U 20U 100 UL
COBALT, FILTERED 23 6.8 36 7.7 82 83 140 U
COPPER, FILTERED 330 330 33U 330 33U 330 150 U
IRON, FILTERED 558 B 14100 2210 5230 346 340 470 U
LEAD, FILTERED 20 B 29 B 20 B 23 B 16 B 26 B 060 U
MAGNESIUM, FILTERED 1350 K 3830 K 1090 K 1120 K 746 K 712 K 3610 K
MANGANESE, FILTERED 108 L 806 L 138 L 211 L 193 191 288
MERCURY, FILTERED 014 B 010U 010 U 0.10 U 0.10 UL 0.10 UL 010 U
NICKEL, FILTERED 26 14 37 33 22 a3 170 U
POTASSIUM, FILTERED 2210 1300 5910 484 2910 2890 3440
SELENIUM, FILTERED 25 UL 25 UL 25 UL 25 UL 25 UL 25 UL 150
SILVER, FILTERED 070 U 070 U 070 U 070 U 070 U 070 U 10U
SODIUM, FILTERED 3860 L 32300 15700 15500 22700 22100 8790
THALLIUM, FILTERED 25 U 25U 250 25 U 250 250 25 U
TIN, FILTERED 20 13 B 14 B 12 U 12 U 120 336 U
VANADIUM, FILTERED 070 U 070 U 14 B 070 U 070 U 070 U 220 U
ZINC, FILTERED 89 B 218 103 B 128 B 86 B 87 B 80 U
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TABLE A-5

SUMMARY OF POSITIVE DETECTIONS IN FILTERED GROUNDWATER SAMPLES

BACKGROUND INVESTIGATION REPORT

INDIAN HEAD DIVISION
NSWC INDIAN HEAD, MARYLAND

SAMPLE NUMBER:

26MWO3-F RN6MWOO5F001 RPLMW001F001 RN3MWO0O01F001
LOCATION: 26MWO3 RNGMWOO05F001 RPLMWO0O01F001 RN3MWO0O01F001
SAMPLE DATE: 10/04/95 08/04/97 08/06/97 08/03/97 11 11 1
DISSOLVED METALS (pgil)

ALUMINUM, FILTERED 110 UL

ANTIMONY, FILTERED 170 230 230 230
ARSENIC, FILTERED 19 0 19 UL 19 UL 19 UL
BARIUM, FILTERED 140U 20 60.3 9.9
BERYLLIUM, FILTERED 090 U 020 U 128 158
CADMIUM, FILTERED 50 UL i3 0 13 0 13 U
CALCIUM, FILTERED 1980 K

CHROMIUM, FILTERED 10.0 UL 20 U 20U 200U
COBALT, FILTERED 140 U 25 070 U 30
COPPER, FILTERED 150 U 38 33U 33 U
IRON, FILTERED 470U

LEAD, FILTERED 060 U 14 23 B 24 B
MAGNESIUM, FILTERED 892 K

MANGANESE, FILTERED 106

MERCURY, FILTERED 010 U 010 U 0.16 010 U
NICKEL, FILTERED 170U 24 B i1 0 75
POTASSIUM, FILTERED 1040

SELENIUM, FILTERED 15U 250 25 U 250
SILVER, FILTERED 0U 0.86 B 070 U 070 U
SODIUM, FILTERED 10900

THALLIUM, FILTERED 25 U 25 U 25 U 25 U
TIN, FILTERED 336 U 12 U 17 B 12 U
VANADIUM, FILTERED 220 U 070 U 070 U 0.70 U
ZINC, FILTERED 80 U 7.3 61 B 78 B
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TABLE A-6

STATISTICAL SUMMARY OF ANALYTICAL RESULTS FOR FILTERED GROUNDWATER SAMPLES

BACKGROUND INVESTIGATION REPORT

INDIAN HEAD DIVISION
NSWC INDIAN HEAD, MARYLAND

Chemical Frequency of | Minimum | Maximum Average of Location of Maximum | Distribution of Upper 95% Upper 95% Federal Maximum Risk - Based
Detection | Detection | Detection |Positive Detections Data Confidence Limit Tolerance Limit Contaminant Level' Concentration®

Inorganics (ug/L)
Aluminum, filtered 3/7 63 335 165 BGDMWO003F001 Lognormal 268 1060 50-200° 37000
Barium, filtered 9/10 4.0 86.7 40.0 BGDMWQ02F001 Normal 52.1 114 2000 2600
Cadmium, fittered 1/10 2.9 29 2.9 BGDMWO001F001 Undefined 2.9 2.9 5 18
Calcium, filtered 77 1620 18800 6089 BGDMWO001F001 Lognormal 18800 102113 NA NA
Cobalt, filtered 7/10 2.3 8.3 4.9 BGDMWOO05F001-D Normal 6.47 13 NA 730
Copper, filtered 1/10 3.8 3.8 3.8 RN6MW005F001 Undefined 3.8 3.8 1300* 1500
tron, filtered 4/7 340 14100 3137 BGDMWOQ02F001 Lognormal 14100 4171372 300° 11000
Lead, filtered 1/10 1.4 1.4 1.4 RN6MW005F001 Undefined 1.4 1.4 15* NA
Magnesium, filtered 717 712 3830 1803 BGDMWOQ02F001 Lognormal 3830 13988 NA NA
Manganese, filtered 7/7 106 806 264 BGDMWOQ02F001 Lognormal 609 2257 50° 730
Mercury, filtered 1/10 0.16 0.16 0.16 RPLMWQ01F001 Undefined 0.16 0.16 2 11
Nickel, filtered 6/10 1.4 7.5 3.6 RN3MWO001F001 Lognormal 7.5 41.4 NA 730
Potassium, filtered 77 484 5910 2469 BGDMWOQO03F001 Lognormal 5910 32631 NA NA
Sodium, filttered 717 3860 32300 15636 BGDMWO002F001 Lognormal 32300 135991 NA NA
Zinc, filtered 1/10 7.3 7.3 7.3 RN6MWOO5F001 Lognormal 5.8 10.3 5000° 11000
Notes:

1 - Drinking Water Regulations and Heaith Advisories, www.epa.gov/safewater, July, 2002.
2 - EPA Region lll Risk-Based Concentrations, October, 2002. Values presented are tap water values.

3 - Secondary Maximum Contaminant Level (SMCL), Drinking Water Regulations and Health Advisories, EPA 822-B-00-001, Summer, 2002.

4 - Action Level, Drinking Water Regulations and Health Advisories, www.epa.gov/safewater, July 2002.

NA - Not available

Values which are bolded exceed Region Ill RBCs or MCLs.
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TABLE A-7

SUMMARY OF POSITIVE DETECTIONS IN NON-TURBID UNFILTERED GROUNDWATER SAMPLES

BACKGROUND INVESTIGATION REPORT

INDIAN HEAD DIVISION
NSWC INDIAN HEAD, MARYLAND

SAMPLE NUMBER: BGDMW001U001 BGDMW002U001 BGDMW003U001 BGDMWO004U001 RPLMWO001U001 RN3MW001U001
LOCATION: BGDMW001U001 BGDMW002U001 BGDMWO03U001 BGDMW004U001 RPLMWO01U001 RN3MW001U001
SAMPLE DATE: 08/06/97 08/12/97 08/12/97 08/13/97 08/06/97 08/03/97 11
VOLATILES (nglL) _
CARBON DISULFIDE 6 5 U
CHLOROFORM 2J 50
TOLUENE 7 50

~ SEMIVOLATILES (ng/L)
BIS(2-ETHYLHEXYL)PHTHALATE T 11U
DI-N-BUTYL PHTHALATE 1J 11U
DIETHYL PHTHALATE 3J 17U
ENERGETICS (pg/L)
RDX 12 J [
METALS (ug/l)
ALUMINUM 63.0 U 710 K 1130 9620
BARIUM 324 89.6 52.9 139 60.3 12.9
CADMIUM 28 13 U 13U 13 0 13U 130
CALCIUM 18100 6200 K 2970 K 2340 K
CHROMIUM 20U 20 U 43 16.4 25 20U
COBALT 2.1 6.7 42 156 0.70 U 38
COPPER 330 330 44 224 330 40 B
IRON 156 K 15100 4230 19900
MAGNESIUM 1290 K 3980 K 1250 K 2110 K
MANGANESE 104 L 824 L 156 L 334 L
MERCURY 013 B 0.10 U 0.0 U 010 U 0.13 010 U
NICKEL 27 11U 26 16.6 110 8.7
POTASSIUM 2220 1340 6040 1380
SODIUM 3580 L 33000 17200 14200
VANADIUM 070 U 0.70 U 35B 209 24 B 12 B
ZINC 85 B 107 B 12.7 B 452 64 B 132 B
MISCELLANEOUS PARAMETERS (mg/L)
CHLORIDE a3 L 201 L 118 L 208 L
NITRATE 011 L 0.073 L 0.40 L 0.05 L
SULFATE 236 9.3 17.8 16.6
TOTAL ORGANIC CARBON 31 2.9 32 6.9 111
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TABLE A-8

STATISTICAL SUMMARY OF ANALYTICAL RESULTS FOR NON-TURBID UNFILTERED GROUNDWATER SAMPLES
BACKGROUND INVESTIGATION REPORT
INDIAN HEAD DIVISION

NSWC INDIAN HEAD, MARYLAND

Chemical Frequency of Minimum | Maximum ] Average of L tion of Distri of 95% Upper 95% Upper Federal Maximum I Risk-Based
D i Detecti D ion Positive Detections M Data Contfid: Limit | Tolerance Limit Contaminant Leve!' Concentration’

Volatile Organic Compounds (ug/L’

Carbon disulfide 1/2 6 6 6 APLMWO001U001 Undefined 6 6 NA 1000
Chloroform 1/2 2 2 2 RPLMWO001U001 Undefined 2 2 100/80° 0.1
Tolueng 1/2 7 7 7 RPLMWO001U001 Undefined 7 7 1000 750
Semivolatile Organic Compounds (ug/L)

Bis(2-Ethythexyl)phthalate 1/2 1 1 1 RPLMW001U001 Undefined 1 1 3] 4.8
Di-N-butyl phthalate 1/2 1 1 1 RPLMWO0O01U001 Undefined 1 1 NA 3700
Diethyl phthalate 1/2 3 3 3 RPLMWO001U001 Undefined 3 3 NA 29000
Energetics (ug/L)
[RDX T 11 1.2 | 1.2 | 1.2 RN3MWO001U001 Undefined 1.2 1.2 NA | 0.61
Inorganics (ug/L)

Aluminum 3/4 4l 9620 3607 BGDMWO004U001 Lognormal 9620 286545198 50-200° 37000
Barium 6/6 12.9 139 64 BGDMW004U001 Lognormal 139 254 2000 2600
Cadmium 1/6 2.8 2.8 2.8 BGDMWO01U001 Undefined 2.8 2.8 5 18
Calcium 4/4 2340 18100 7402.5 BGDMWO001U001 Lognormal 18100 599450 NA NA
Chromium 36 2.5 16.4 7.7 BGDMWO004U001 Lognormal 16.4 20.9 100 110
Cobalt 5/6 241 15.6 6.48 BGDMW004U001 Lognormal 15.6 39.6 NA 730
Copper 2/6 4.4 22.4 134 BGDMW004U001 Undefined 224 22.4 1300* 1500
Iron 4/4 156 19900 9846.5 BGDMWO004U001 Normal 19900 57199 300° 11000
Magnesium 4/4 1250 3980 2157.5 BGDMWO002U001 Lognormal 3980 31254 NA NA
Manganese 4/4 104 824 354.5 BGDMWO002U001 Lognormal 824 28160 50° 730
Mercury 1/6 0.13 0.13 0.13 RPLMWO001U001 Undefined 0.13 0.13 2 1
Nicke! 4/6 2.6 16.6 7.65 BGDMWO004U001 Lognormal 16.6 39.0 NA 730
Potassium 4/4 1340 6040 2745 BGDMWO003U001 Lognormal 6040 83058 NA NA
Sodium 4/4 3580 33000 16995 BGDMW002U001 Normal 31307 79585 NA NA
[Vanadium 1/6 20.9 20.9 20.9 BGDMWO004U001 Lognormal 20.9 24.1 NA 260
Zinc 1/6 45.2 45.2 45.2 BGDMW004U001 Undefined 45.2 45.2 5000° 11000
Miscellaneous (mg/t)

Chloride 4/4 43 40.1 19.3 BGDMW002U001 Lognormat 40.1 1863 250° NA
Nitrate (ug/l) 4/4 0.05 0.40 0.158 BGDMW003U001 Lognormat 0.40 11.8 10000 58000
Sulfate 4/4 9.3 23.6 16.8 BGDMWO001U001 Normal 23.6 47.0 250° NA
Totaf Organic Carbon 5/5 1.1 6.9 3.44 BGDMWO004UQ01 Lognomal 6.9 45.0 NA NA

Notes:

1 - Drinking Water Regulations and Health Advisories, www.epa.gov/sofewater, July, 2002.

2 - EPA Region lll Risk-Based Concentrations, October, 2002. Values presented are tap water values.

3 - Secondary Maximum Contaminant Level (SMCL), Drinking Water Regulations and Health Advisories, EPA 822-B-96-002, Summer, 2002.

4 - Action Level, Drinking Water Regulations and Health Advisories, www.epa.gov/safewater, July, 2002.
Value is bolded which exceeds Region I} RBCs or MCLs.

NA - Not available
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SUMMARY OF INORGANIC CONSTITUENTS (mglkg) IN FRESHWATER SEDIMENT BASED ON LITERATURE SEARCH

TABLE A-9

BACKGROUND INVESTIGATION REPORT
INDIAN HEAD DIVISION

NSWC INDIAN HEAD, MARYLAND

[ Station | Arsenic | Cadmium | Chromium | Copper | Mercury | Lead | Selenium| Silver | Zinc |
Upper Mattawoman Creek Reference Site (USFW Report, January 1990)(1)

INOS-C-1 1985 2 0.19 8.9 7.9 0.1 16 <0.05 0.2 63
INOS-C-2 1985 0.81 <0.1 8.1 3.2 0.036 5.3 <0.05 <0.05 13
INOS-C-3 1985 2.6 <0.1 9.1 10 0.08 14 0.02 <0.05 26
Arithmetic Mean 2 0.19 8.7 7 0.07 12 0.02 0.2 34

1 - U.S. Fish and Wildlife Service, "Metals in Sediment and Biota of Mattawoman Creek", January 1990.
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TABLE A-10

SUMMARY OF FRESHWATER SEDIMENT SAMPLING AND ANALYTICAL PROGRAM

BACKGROUND INVESTIGATION REPORT
INDIAN HEAD DIVISION

NSWC INDIAN HEAD, MARYLAND

TCL TCL TAL TCL TCL
Sample VOA | SVOA Metals Explosives | Pesticides | PCBs | Particle Size TPH TOC TOX

SW846 | SW846| SW846 SW846 SW846 SW846 | ASTM D422 | EPA 418.1| LLOYD | SW846

8240B | 8270B | 6010A/7000 8330 8081 8081 KAHN | 9020B
BGDSD0010101 X X X X X X
BGDSD0020101 X X X X X X
BGDSD0030101 X X X X X X
BGDSD0040101 X X X X X X
BGDSD0040101-D X X X X X X
BGDSD0050101 X X X X X X
BGDSD0060101 X X X X X X
BGDSD0070101 X X X X X X
BGDSD0070101-D X X X X X X
BGDSD0080101 X X X X X X
BGDSD0090101 X X X X X X
BGDSD0100101 X X X X X X

VOA - Volatile organic analyte
SVOA - Semi-voltile organic analyte

TAL - Target analyte list

TCL - Target compound list

PCBs - Polychlorinated biphenyls

TPH - Total petroleum hydrocarbons
TOC - Total organic carbon
TOX - Total organic halides
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TABLE A-11

SUMMARY OF POSITIVE DETECTIONS IN FRESHWATER SEDIMENT SAMPLES

BACKGROUND INVESTIGATION REPORT

INDIAN HEAD DIVISION
NSWC INDIAN HEAD, MARYLAND

SAMPLE NUMBER:

BGDSD0010101 BGDSD0020101 BGDSD0030101 | BGDSD0040101  |BGDSD0040101-D | BGDSDO0S0101 BGDSD00GOT01
LOCATION: BGDSD0010101 BGDSD0020101 BGDSD0030101 BGDSD0040101 BGDDUP001 BGDSD0050101 BGDSD0060101
SAMPLE DATE: 07/31/97 07/31/97 08/18/97 07/31/97 07/31/97 07/31/97 08/01/97

" PESTICIDES/PCBs (pg/kg)
4,4'-DDD 52 UJ 10 J 62 U 47 W 46 UJ 47 UJ 49 UJ
4 4-DDE 19 UJ 17 J 23 U 1.7 UJ 1.7 W 1.7 W 64 J
4 4'-DDT 57 UJ 19 J 68 U 51 U 51 U 51 UJ 54 UJ
METALS (mg/kg)
ALUMINUM 4530 J 3240 J 2680 784 J 853 J 639 J 4570 J
ARSENIC 35 2.8 082 8B 031 L 025 L 040 L 092 L
BARIUM 779 J 1569 J 175 6.7 J 80 J 58 J 262 J
BERYLLIUM 0.50 041 L 0.09 B 0.14 0.13 0.17 0.51
CADMIUM 0.27 030 K 044 U 0.13 0.16 0.16 U 0.20
CALCIUM 569 K 1110 110 K 145 B 147 B 167 B 202 B
CHROMIUM 16.5 J 205 J 33 44 ) 52J 40 J 62 )
COBALT 6.4 14 L 0.67 0.80 0.95 11 6.1
COPPER 34 21 K 1.6 0.62 0.65 0.70 20.4
IRON 10900 J 10500 J 2620 2640 J 2720 J 1780 J 6510 J
LEAD 17.7 5.8 6.4 K 1.8 24 35 79.3
MAGNESIUM 2420 945 149 K 157 K 157 K 96.7 K 298 K
MANGANESE 207 J 711 J 112 K 343 J 736 J 440 J 160 J
MERCURY 0.03 0.02 0.02 L 0.02 0.04 0.01 0.03
NICKEL 25.2 371L 0.54 0.71 045 B 055 B 3.2
POTASSIUM 390 J 2050 J 227 405 J 394 J 217 J 279 J
SELENIUM 0.62 J 0.62 J 0.85 UL 0.25 UJ 0.27 UJ 0.31 UJ 054 J
SILVER 012 8 0.09 B 0.31 0.08 B 009 B 010 B 013 B
SODIUM 58.1 70.0 104 B 246 U 30.2 333 61.2
VANADIUM 184 J 16.8 J 8.1 43 J 47 J 32J 120 J
ZINC 309 J 188 J 11 B 112 J 11.0J 44 ) 114 J
MISCELLANEOUS PARAMETERS (mgikg)

L TOTAL ORGANIC CARBON | 11600 I 6830 I 5860 I 444 I 1020 I 871 15100
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TABLE A-11
SUMMARY OF POSITIVE DETECTIONS IN FRESHWATER SEDIMENT SAMPLES
BACKGROUND INVESTIGATION REPORT

- INDIAN HEAD DIVISION
NSWC INDIAN HEAD, MARYLAND

SAMPLE NUMBER: BGDSD0070101 BGDSD0070101-D [ BGDSD0080101 BGDSD0090101 BGDSD0100101
LOCATION: BGDSD0070101 BGDDUP003 BGDSD0080101 BGDSD0090101 BGDSD0100101
SAMPLE DATE: 08/17/97 08/17/97 08/01/97 08/01/97 08/01/97 1 11
PESTICIDES/PCBs (ug/kg)

4,4-DDD 13U 12U 33 J 40 J 24 J
4,4-DDE 49 U 44 U 25 J 12 J 16 J
4,4'-DDT 5 U 13U 38 J 14 ] 54 UJ
METALS (mgikg)

ALUMINUM 14200 16600 1150 J 7540 J 3360 J
ARSENIC 10.6 85 25 87 11 L
BARIUM 175 175 99 J 65.7 J 185 K
BERYLLIUM 28 B 27 B 0.09 B 088 L 10 L
CADMIUM 0.95 U 0.85 U 0.18 0.86 K 0.48 K
CALCIUM 4060 4110 1718 10100 1530
CHROMIUM 257 29.7 62 J 143 J 123 J
"COBALT 176 16.5 17 118 126
COPPER 752 283 18 24.1 135
IRON 42900 37500 4230 J 27300 J 25300 J
LEAD 485 K 56.2 K 39 316 281
MAGNESIUM 1200 1370 131 K 3030 628 K
MANGANESE 392 K 390 K 134 J 444 J 107 J
MERCURY 0.25 0.21 0.11 0.16 0.03
NICKEL 183 18.6 18 138 L 7iL
POTASSIUM 1150 1370 952 J 492 J 260 J
SELENIUM 23 16 UL 0.45 J 15 J 12J
SILVER 051 U 0.46 U 0.18 B 092 K 0.08 U
SODIUM 182 UL 163 UL 61.1 303 775
VANADIUM 38.0 431 58 J 307 J 463 J
ZINC 135 158 221 J 88.2 J 374 J
MISCELLANEOUS PARAMETERS (mg/kg)

TOTAL ORGANIC CARBON [ 39400 43500 | 515 16500 1060
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STATISTICAL SUMMARY OF ANALYTICAL RESULTS FOR FRESHWATER SEDIMENT SAMPLES
BACKGROUND INVESTIGATION REPORT

TABLE A-12

INDIAN HEAD DIVISION

NSWC INDIAN HEAD, MARYLAND

Chemical Frequency of ]_mnlmum Maximum Average of Location of Distribution of 95% Upper 95% Upper [ Eastern U.S. l Maryland Residential Risk-Based industrial Risk-Based
Detection Detection | Detection Positive Detectlons Maximum Data Confldence Limit Tolerance Limit Solls' Soils? Concentration’ Concentration®
Pesticides/PCBs {ug/kg)
4/10 0 40 7.1 BGDSD0030101 Lognormal 29.9 118 A A 00 4000
. /10 .6 12 4.84 BGDSD0030101 Lognomnal 6.85 26.1 A A 00 7000
4.4-DDT V10 9 14 6.57 BGDSD0080101 Undefined 14 14 A A 00 7000
Inorganics (mg/ka)
Aluminum 10/10 639 16600 4393 BGDSD0070101-D Lognormal 13234 52362 7000 - 100000 NA 78000 2000000
Arsenic 9/10 0.25 10.6 33 BGDSD0070101 Lognormal 10.6 63 <0.1-73 1.1-7.1 043 3.8
BGDSD0070101,
Barium 1010 5.8 175 42.0 BGDSD0070101-D Lognormal 145 577 10 - 1500 150 - 700 5500 140000
Beryllium 7/10 0.13 1.0 0.52 BGDSD0100101 Lognormal 1.0 10.9 <1-7 ND-3 160 410
Cadmium 710 0.13 0.86 0.35 BGDSD00g0101 Lognormal 0.57 1.85 NA <0.01-5.6 78 200C
Calcium 6/10 110 10100 2917 BGDSD0090101 Lognormal 10100 88137 100 - 280000 NA NA NA
[Chromium 0/10 33 29.7 11.6 BGDSD0070101-D Lognormal 22. 79.2 1- 1000 15 - 100 230 6100
Cobalt 010 0.67 17.6 5.97 BGDSD0070101 Lognormal 17. 11 <0.3-70 ND - 20 1600 41000
Copper 0/10 0.62 28.3 9.5 BGDSD0070101-D Lognormal 28.. 29 <1-700 -70 3100 82000
iron 0/10 1780 42900 13202 BGDSD0070101 Lognormal 42900 193218 100 - >100000 NA 23000 £$10000
Lead 010 1.8 79.3 23.1 BGDSD006010 Lognormal 79.3 476 <10 - 300 10-50 400" 750"
Magnesium 010 96.7 3030 914 BGDSD003010 Lognormal 3030 19043 50 - 50000 NA NA NA
IManﬁansse 010 11.2 444 162 BGDSD00g010 Lognormal 444 2561 <2 - 7000 NA 1600 41000
Mercury 0/10 0.0 0.25 0.07 GDSD007010 Lognormal 0.196 0.778 0.01-34 0.04-0.14 3 10
Nickel 8/10 0.54 25.2 9.2 GDSD001010 Lognormal 252 382 <5-700 ND - 30 1600 41000
10/10 95.. 2050 567 GDSD002010 Lognormal 1328 5061 50 - 37000 NA NA NA
10 0.4 23 0.93 GDSD007010 Lognormal 1.73 6.45 <0.1-39 <0.1-0.5 390 10000
2110 0.3 0.92 0.62 GDSD0090101 Undelined 0.9; 0.92 NA NA 330 10000
8/10 30.. 303 5.7 GDSD0090101 Lognormal 144 472 <500 - 50000 NA NA NA
10/10 3.2 46.3 8.6 GDSD0100101 Lognormal 46. 196 <7-300 20-150 550 14000
9/10 44 158 1.2 BGDSD0070101-D Lognormal 158 1660 <5 - 2900 8-113 23000 610000
Miscellansous (mg/ks
ITolaI or§anic carbon 10110 | 444 43500 10052 BGDSD0070101-D Lognormal | 43500 395297 NA | NA NA NA ]

Notes:

1 - Shacklette and Boerngen, (1984).
2 - Dragun (1991). Values presented in table are surface soil values,

3 - EPA Region lll Risk-Based Concentrations, October, 2002.

4 - EPA Region 9 PRGs Table, October, 2002.
Bolded values are exceedances of Region il RBCs.

NA - Not available
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TABLE A-13

SUMMARY OF INORGANIC CONSTITUENTS (mg/kg) IN TIDAL FRESH AND OLIGOHALINE SEDIMENT BASED ON LITERATURE SEARCH
BACKGROUND INVESTIGATION REPORT

INDIAN HEAD DIVISION
NSWC INDIAN HEAD, MARYLAND

] Station [Aluminum] Arsenic | Cadmium [Chromium| Copper | Iron | Mercury [ Manganese| Nickel | Lead | Zinc |
Mattawoman Creek - near the mouth of Mattawoman Creek (1)

MATO0016 1989 36500 9.9 0.71 50 28 38549 0.274 1337 32 22 168
MAT0016 1990 20016 23.4 0.8 451 32.8 33688 0.15 1116 37.7 35.6 184.8
MATO0016 1991 25010 7 0.8 38 32 32903 0.08 1010 35 32 192
MATO0016 1992 21636 36.4 0.5 40 35.2 33748 0.74 1254 37.2 46.6 206
MATO0016 1993 21560 6 0.9 36.6 33 35178 0.17 1332 30.8 44.8 194
MATO0016 1994 34800 6.4 0.94 54 31.4 32700 0.3 1150 39 45.4 172
Arithmetic Mean 26587 15 0.8 44 32 34461 0.3 1200 35 38 186
Potomac River - Maryland Point (1)

XDA1177 1987 NA 27.5 0.54 50 43.4 46464 0.186 4326 64.1 37 251
XDA1177 1988 NA 30.71 0.56 43.695 36.055 38953 0.297 2628.95 35.705 27.9 199.495
XDA1177 1989 28300 13.8 2.01 45 37 46258 0.308 4140 53 32 196
XDA1177 1990 24470 31.8 0.6 47.2 36.9 36177 0.18 3067 45.7 375 198.2
XDA1177 1991 30278 9 0.7 36 38 39906 0.12 2588 45 48 192
XDA1177 1992 26100 35.4 0.4 49.6 43.4 40506 0.08 3494 454 46.6 224
XDA1177 1993 24776 9.28 0.7 41.4 36.8 39978 0.17 3149 38 47 224
XDA1177 1994 52600 8.3 0.95 66.6 50.2 45800 0.3 3130 54.2 52.8 247
Arithmetic Mean 31087 21 0.8 47 40 41755 0.2 3315 48 41 216
Potomac River offshore of Indian Head (1) .
XEA6596 1987 NA 15.3 0.7 39 43.1 36315 0.123 1808 54.7 33 272
XEA6596 1988 NA 15.27 0.18 39.36 34.73 29415 0.305 1056.9 29.65 17.94 189.89
XEA6596 1989 33300 11.6 0.75 50 37 37858 | 0.225 4140 45 20 209
XEA6596 1990 34269 27.6 0.8 50.9 40.2 35980 | 0.19 2288 41.7 33.7 209.8
XEA6596 1991 26308 20 0.8 38 38 35801 0.11 1920 40 40 200
XEA6596 1992 28596 33.6 0.5 44.6 41.6 36606 0.41 1214 414 42 214
XEA6596 1993 19402 6.91 0.9 38.4 36.2 33744 0.19 1536 35.6 46.2 201
XEA6596 1994 42600 6.5 0.7 56.2 46.2 39200 0.3 1570 50 46 242
Arithmetic Mean 30746 17 0.7 45 40 35615 0.2 1942 42 35 217

1 - Data obtained from the Technical and Regulatory Services Administration, Maryland Department of the Environment, November 26, 1997.

NA - Not Available.
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METAL CONCENTRATIONS IN AQUATIC ANIMAL TISSUE BASED ON LITERATURE SEARCH (1)

TABLE A-14

BACKGROUND INVESTIGATION REPORT
INDIAN HEAD DIVISION

NSWC INDIAN HEAD, MARYLAND

Species Location Number Cadmium |Maryland Level] Mercury Maryland Level Zinc Maryland Level
of mean/range | Cadmium (2) | mean/range Mercury (2) | mean/range Zinc (2)
Mattawoman Creek Samples ppm ppm ppm ppm ppm ppm
Brackish water clam Marsh Island 3 ND NA 0.02 NA 12.7 NA
ND - 0.025 9.3-17
Asiatic clam Upstream Reference Site 1 ND NA ND NA 22 NA
Gizzard shad Marsh Island 6 ND 0.15 0.01 0.01 9.4 14
ND - 0.034 2.6-14
Gizzard shad Upstream Reference Site 5 ND 0.15 0.02 0.01 12.7 14
ND - 0.028 8.1-28
Brown bullhead Marsh Island 5 ND 0.58 0.04 0.03 10.1 15.5
ND - 0.072 7.6-14
Channel catfish Marsh Island 5 ND 0.27 0.06 0.03 21.9 245
0.04 - 0.068 4.6 - 55
Channel catfish Upstream Reference Site 4 ND 0.27 0.04 0.03 10.5 245
0.028 - 0.061 3.7-19
White perch Marsh Island 5 ND 0.68 0.05 0.04 17.6 20.9
0.027 -0.072 6.2 - 38
[Black crappie Marsh Island 1 ND 0.8 ND 0.1 7.9 18.3
Spot Marsh Island 5 ND 0.57 0.01 0.01 15.9/ 14.2
ND - 0.035 14-18
Notes:

1 USFS (1990).

2 Butler and Allison (1984).

ND - Not Detected
NA - Not Available
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A.4 STATISTICAL APPROACH FOR BACKGROUND DATA

The methodology used for statistical analysis of background data collected at the NSWC Indian Head
Facility is presented in Section 4.0 of the BSI Report. The statistical methods used to evaluate the

groundwater and freshwater sediment data are provided to:

1. Develop summary statistics (e.g., range, mean, standard deviation, 95% Upper Confidence

Limits) that describe background concentrations of environmental contaminants.

2. Facilitate comparisons of background concentrations to those detected in site environmental

samples collected in areas potentially contaminated by SWMUs at the facility.
The basic approach of the statistical analysis of background and statistical methods are presented in

Section 4.0 of the BS!| Report. Example calculations for the Shapiro Wilk, test and UTL determination are

found in Attachment 6.
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A.5 CONCLUSIONS

The Background Investigation achieved the objective of establishing a basewide background database for
the NSWC Indian Head Facility. The background database includes analytical data for groundwater and
freshwater sediments in the vicinity of the Station. The background database may be used in current and
future environmental investigations to determine whether samples from known/suspected IR
Sites/SWMUs or AOCs at the Station have contaminant concentrations above naturally occurring

background concentrations.
Following are the major conclusions of this report:

o There are sufficient numbers of samples to characterize background groundwater and freshwater
sediment. The goal of attaining a minimum of 10 samples for future statistical analysis was achieved
for freshwater sediments. This goal was not achieved for groundwater because of the influence of
turbidity on some of the unfiltered groundwater samples. However, the sample count should be
sufficient to yield reliable statistical comparisons and summaries for each media type sampled during

the Background Investigation, including groundwater.

e The data collected are of sufficient quality to be used for purposes of background comparisons in risk
assessments, Remedial Investigations, RCRA Facility Investigations, and other environmental
investigations conducted at the Station. Five monitoring wells and ten freshwater sediment samples
were installed and sampled expressly for the purpose of the Background Investigation. Every effort
was taken to ensure that the samples were collected from pristine, undisturbed areas not influenced
by IR Sites/SWMUs or AOCs. Existing samples, which were added to supplement the background
data set, were carefully screened. All sample data in the background data set have been validated in
accordance with EPA Region Il guidelines (EPA, 1993 and EPA, 1994).

e Samples were evenly distributed across both the Cornwallis Neck and Stump Neck peninsulas of the
facility. Since there was no bias regarding sample distribution, the background database is valid for

future comparisons to suspected IR Sites/SWMUs or AOCs anywhere on the Station.

e Organics detections were infrequent and insignificant for both media types when analyses were
available. Specifically, the inorganic profile of the background samples was not impacted by the
presence of low-level organic constituents. At the request of the Navy, organics analyses for
volatiles, semivolatiles, and energetics were not performed on samples collected specifically for the
Bl. However, samples collected for the CTO 222 VI in 1995 (B&R Environmental, 1996) and the
ongoing 1997 RFI/VI at the Stump Neck Annex, which were added to the background data set, were
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analyzed for these parameters in accordance with the statements of work for these projects and the

data were included in the background database.

e There is evidence that turbidity is impacting the inorganic profile of some of the unfiltered background
groundwater samples. Data sets for the unfiltered groundwater samples were evaluated with “turbid”
samples included in the data set and with the turbid samples removed from the data set. Generally,
results for the unfiltered samples with the “turbid” samples removed from the data set were
significantly lower and similar to results reported for the filtered groundwater samples. The “turbid”
samples may not be representative of local groundwater quality, and it is recommended that they not
be considered for inclusion in the background data set.

e The inorganic concentrations reported in the freshwater sediments are within the range of
background concentrations reported for surface soils in the Eastern United States (Shacklette and
Boerngen, 1984). With few exceptions, the concentrations reported are also within the range of
values reported for surface soils of the State of Maryland (Dragun, 1991). There is a positive
correlation between the total organic content of the sediment samples and the metals content in the

sediments.

129702/P A-59 CTO 0320



ATTACHMENT 1

STATE OF MARYLAND
DEPARTMENT OF THE ENVIRONMENT
WELL COMPLETION REPORT
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OF EMRG.._R.257,, L8 HRIEHER Gy, BALTIMORE, MARYLAND 21224,
§e_'ouaxce_ NO. -
cly 3344 UoE Gt STATE OF MARYLAND THIS REPORT MUST 6E SUBMITTED WITHIN
d 1 1 " WELL COMPLETION REPORT :;’GYS AFTER WELL IS COMPLETED.
FILL IN THIS FORM COMPLETELY NTY '
(THIS NUMBER IS TO BE PUNCHED
IN COLS. 3-8 ON ALL CARDS) - PLEASE PRINT OR TYPE NUMBER 97-375-W(M)
ST/CO USE ONLY ~==FERMIT NO.
DATE Recaved DATE WELL COMPLET ED' Depth of Well FROM "PERM!T TO DRILL WEL-
woowmow o8 %0 b7 2z 10 o CH - 94 - 1576
3 3 ™ ® O NEAREST FOY - )
OWNER_LIS NAVAI Surface Warfare Center — il
STREET OR RFD__Indian Head TowN ___Indian Head, mD 20640
SUBDIVISION SECTION LOT 2
WELL LOG GROUTING RECORD - | I i
Not required for driven wellz i
req wel (Cocka KoRoprane Box ' @ v PUMPING TEST P 17
STATE THE KIND OF FORMATIONS PENETRATED, THEIR TYPEOF @ MA‘EIML Cirelo one —— .
COLOM. DEFTH, THICKNESS AND IF WATER BEARING ( ) HOURS PUMPED (nearest hour)
T e o] e | o (el SenTonTe cuaY ABICH ;
ni
21 No. OF 8AGS mjp raunosm PUMPING RATE (gal. per min.) !
dark gray sand | 0 6 GALLONS OF WATER [ METHOD USED TO 1" !
| orange/brovn _|. D'EPTH OF GROUT SEAL (10 nearest foot MEASURE PUMPINGRATE  _____ l
! silty sand 6 10 o= =" g 7™ | WATER LEVEL (distance trom land surface)
| (onler 0 if trom suma)
1t gray/brown s T BEFORE PUMPING _ noo |
silty sand 10 | 26 — 5TT] ] ® {
WHEN PUMPING “
dark gray silty appropna.le 5 = P i
; sand 26 | 48 TYPE OF PUMP USED (for test) i
| 8ray clay and M IN Nominal gismeter  Total depth @m‘r piston furpice |
! silty sand 48 50 CASING '0p (main) casing  of main casing i ou“,, |
! TYPE (mearest inch)! (nearast foot) ritugal ibe |
’j gray sand, silty 50 | 60 @ cenirtese @ i Jr\l :
| green clay 60 | 65 s 8 & = 0 i @ submersible :
. E OTHER CASING (if usad) 2-7 “Hron1TOR I
gray med sand 65 70 A dlameter depth {feet) -
water @ approx 65' g ) " it - " N ; PUMP INSTALLED —~
. A DRILLER WILL INSTALL PUMP YES NS
r f (CIRCLE) (YES or NO) ;
; ] . — " /| IF DRILLEA INSTALLS PUMP. THIS SECTION i
: MUST BE COMPLETED FOR ALL WELLS. .
| SCREEN RECORD TYPE OF PUMP INSTALLED —_ i
’ PLACE (A,CJPR.S.T.0) = i
! CAPACITY: ;
: sopaprae sronze roie GALLONS PER MINUTE |
below (10 nearest gallon) 3 s |
Ll A WY i
L - PUMP HORSE POWER .
Lo 37 &3

1‘

| NUMBER OF UNSUCCESSFUL WELLS:

DEPTH (nearest f1.)

_$_|12_|

70

(' WELL HYDROFRACTURED

l NP

M [

%)

-

W\)I T CIRCLE APPROPRIATE LETTER

. A

p

WELL

A WELL WAS ABANDONED AND SEALED
WHEN THIS WELL WAS COMPLETED

E ELECTRIC LOG OBYAINED
TEST WELL CONVERTED TO PRODUCTION

TFY THAT TS

PUMP COLUMN LENGTH it

{nearest ft.) — [

43 a7 !

ING HEIGHT (circle appropriate box
above

and enter casing height)
E bolow 2
49 50 &

(nearesi) |
fool} l|

uc. NO.t

*
MUST MATCH BIGNATURE ON APPLICATION)

M _ D AWD5S1 ,

£
A 9 n s 17 21
Sz
a3 2 28 3 32 38
13
Ca
R 3 2 &t 45 47 51
E
:swrsuzle_ﬂ_z_L a0
DIAMETER ‘Q (NEAREST
OF SCREEN INCHM)
58 0
from
GRAVEL PACK L {?‘ )
F WELL DRILLED
WAS FLOWING WELL —
INSERT F N BOX &2 [}

LAND SURFACE
LOCATION OF WELL ON LOT )
SHOW PERMANENT STRUCTURE SUCH AS
BUILDING, SEPTIC TANKS, AND /OR
LANDMARKS AND INDICATE NOT LESS
THAN TWO DISTANCES

MDE USE ONLY
(NOT TO BE FILLED IN BY DRILLER)

SITE SUPERVISCR (sign. of drilier or journeyman
rasnansibie tor sitework if difterant fram narminas)

T (ER.OS.) waQ
% n
74 75 M
TELESCOPE We_ ..

(MEASUREMENTS TO WELL) |
LU 4 0' ? i
- !
£7 ®—— J
LMARD ALl 40 :
g

RPLMWO1D N4 :
X i.'
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3223

(MDEUSEONLY)

STATE OF MARYLAND
WELL COMPLETION REPORT

THIS REPORT MUST BE SUBMITTED WITHIN
45 DAYS AFTER WELL IS COMPLETED.

? FILL IN THIS FORM COMPLETELY COUNTY  g¢7_325-
FTH'S NUMBER IS TO B8 PUNCH WM
oL 56 ON AL CARDS) 2 PLEASE PRINT OR TYPE NUMBER __) .
STICOUSE ONLY DATE WeLL COMPLETED Depth of Well FROM “PERIETEO DRILL WELL
- ™ 07 3197 ) LA CH - 94 - 1526
3 3 5 WO NGAREST TN BB B N K a3 ae Wb 3
OWNER Naval Surface Warfare Cnter. (62882
STREET OR RFD www - Stump NEck Annex had TOWN Indian Head §
SUBDIVISION SECTION LoT
WELL LOG GROUTING RECORD c
Not roqulred for driven welis WELL HAS BEEN GROUTED . @ —1]'?] I\ / A
prrT " Ly EUMPING TEST
COLOR, DEPTH, THICKNESS AND IF WATER SEARIG MATERIAL (Citcle one)

HOURS PUMPED (neares! hour}

DESCRIFTION (Use [ Feer__ T Fracer | °* BENTONITE CLAY |B|C]
addihonal sheels I l\m) FROM T0 Dearin: 4 5 ]
NO. OF BAG! NO. OF ZOQNDS AW PUMPING RATE (gal. per min.) -
1 %]
brown fine sand| 0 10 GALLONS GF WATER METHOD USED TO
DEPTH OF GROUT SEAL (to nearest foo MEASURE PUMPING RATE ... ..
ray/brown 2 i X ‘ 2 X ]
gil)tvjlr ZIay 10 12 from M) ; : i“" bt : t WATER LEVEL (distance from land surface}
enter rom surface -
brown silty GSSIHQ CASING RECORD - BEFORE PUMPING = = .
s
brown/gray clayqy =
silt 16 24 below TYPE OF PUMP USED (for test)
i } bio
brown/gray sand| 26 | 26 M m Nominal Gameter _Total depih E‘Q‘" E,] pen X4
CASING -top (main) casing  of main casing o
red silt, sand :? PE ("“"" inch)l (neggest foot) @untrifugal @ rolary < @ (0059‘r\:'>e
= WV
and gravel 26 | 28 - gz ol d '
i submersitle
dark red Sand € OTHER CASING (if used) @ ﬁONITOR@
and gravel 28 | 31! 2 diameter depth (feet)
H inch trom 10
c ) " " PUMP INSTALLED N
A DRILLER WILL INSTALL PUMP YES NGO
water @ approx 34' $ (CIRCLE) (YES or NO})
? PP g L —t 1 - IF ORILLER INSTALLS PUMP, THIS SECTION
'*. MUST 88 COMPLETED FOR ALL WELLS.
] screen v SCREEN RECORD TYPE OF PUMP INSS'!'rALLED -
o PLACE (A,CJ.P.R.S.T.0)
l IN BOX
| o | FEE
I appgg;me BRONZE HOLE GALLONS PER MINUTE
] bolow (10 nearest gallon) n )
j TN forpery
v PUMP HORSE POWER - —
3 3
_C‘_|12_| l DEPTH (neasest ft.) PUMP COLUMN LENGTH
NUMBER OF UNSUCCESSFUL WELLS: (nearest ft.)

G HEIGHT (circle appropriate box

ana enter casing height)
D)

LAND SURFACE
Q & (ncaics:;
fool;
5051

=3 no E
WEL‘L KYDROFRACTURED @ A © 1 15 17 21
b4 —] C,
N1 T ciRCLE APPROPRIATE LETTER e rasle BT =
A A WELL WAS ABANDONED AND SEALED s
WHEN THIS WELL WAS COMPLETED c3
E ELECTRIC LOG OBTAINED R a8 » & s 47 )
[3
P TEST WELL CONVERTED TO PRODUCTION p d / O
SIOTSIZEY L 2 3
) HEREBY CERTIFY THAT THIS WELL MAS OCCN CONSTRUCTED IN N
c:-onmncs WITH COMAR 28.04.04 “WELL CONSTRUCTION" AND DIAMETER (NEAREST
N CONFORMANGE WITH ALL CONDITIONS STATED IN THE ABOVE OF SCREEN INCH)
CAPTIONED RERMIT, AND TWAT THE INFRMATION PAESENTED T =
HEREIN 18 Accum E AND TO TWE GRET OF MY
KNOWLEDGE. from [
GRAVEL PACK L / q J Z/ -
IF WELL DRILLED
WAS FLOWING WELL —_
INSEAT F IN BOX 88 &8

MOE WSE ONLY
{NOT TO BE FILLED IN BY DRILLER)

SITE SUPERVISOR {sign. ol driller or journayman
responsible for sitework if difterent from perrnittee)

T (E.R.0.S.} wa
70 72

74 1% 76
TELESCOPE LOG
CASING INDICATOR

OTHER DATA

LOCATION OF WELL ON LOT

SHOW PERMANENT STRUCTURE SUCH AS
BUILDING, SEPTIC TANKS, AND /OR
LANDMARKS AND INDICATE NOT LESE
THAN TWO DISTANCES
{MEASUREMENTS TO WELL)
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, T3 DINHUBER, INC: S
. . STATE OF MARYLAND THIS REPORT MUST BE SUBMITTED WITHIN
o] 32 3j2 MOEUSEONY) | WELL COMPLETION REPORT £SOV ACTER VL IS CONPLETED
3 FILL IN THIS FORM COMPLETELY cou
MIS NUMBER 1S PUNCHED 97-318-W(M)
,‘; COLS 36 ON AL CARDS) PLEASE PRINT OR TYPE NUMBER ( ;
DS, UsE ONLY DATE WELL COMPLETED Depth o Well FROM * Penpsr??ro DRILL WELL™
DATE Received ) C ‘
Y] oo vy ‘68 38 v§7 z . 2 CH 94 1510 )
T ——1 {TO NEARRST FOOT) 30 31 34 5 36 l
OWNER Naval Surface Warfare Center (6293)
— e -
STREET OR RFD____— — sTump Neck Road ~ ___TowN_Indian Head
SUBDIVISION SECTION LoT
WELL LOG GROUTING RECORD ~ [3] :
tven welis WELL HAS BEEN GRDUTED 3 i
Nol required for gfteen =2 ————{ (Cirol Agproprae 5x) Y YD @ voE swena rest /N / A ;
SEOLoN BERI, ?r;tgusss% F WATGR BEARNG . | TYPE OF G MATERIAL (Gircle one) HOURS PUMPED (nearest hour) ;

PUMPING RATE (gal. per min.)
n

METHOD USED TO
MEASURE PUMPING RATE

WATER LEVEL (distance from land surface)

BEFORE PUMPING 1.

I >

WHEN PUMPING f1.

a5
TYPE OF PUMP USED (for test)

I;é]alr @ pisten trding

@cenlri!ugal @ rotary
27 7
m]e( E] submersible

7 G

other
0 e
low;

;
)
!
!
ll

PUMP INSTALLED
DRILLER WILL INSTALL PUMP
(CIRCLE) (YES or NO)

IF ORILLER INSTALLS PUMP. THIS SECTION
MUST BE COMPLETED FOR ALL WELLS.

TYP& OF PUMP INSTALLED
PLACE (A,CJ.P.RSTO)
N BOX 29

CAPAC!

GALLONS PER MINUTE
(19 nearest galion)
PUMP HORSE POWER

PUMP COLUMN LENGTH
{nearest f1.)

a3
CASING HEIGHT (circle appropriate box
and enter casing height)
above
LAND SURFACE

E below

YES

=7

(nearest; .
focti |
5

o TT N S ) eENTONTE e (B1C
adonior. i F g
Peari” 1 NO. OF BAGS NO. ownns
vellowish/brown GALLONS OF WATER
sard & silt 0 6 DEPTH OF GROUT SEAL (10 nearest
1t brown clayey tom 7 Fm— OM .
Fine sand 6 10 {enter 0 if from surface)

CASING RECORD
yellow/brown ‘:,;:':;g SullE
silt & sand 10 12 insert E

] appropriate O
yellow/brown bc:ﬁ,
silt & clay 12 18 PLASTH OTHER

. MAIN Nominal dlametor Total depth
gray:.sh/ green CASING P (main) casing  of main casing
sand 18 20 ZEE (nearest inch)! (nearosjafwl)
yellow/brown © é 'aéeT “_J__F
| sand 20 26 e OTHER CASING (if wsed)

di 1
yvellow/brown ¢ ren pom o,
sandy gravel 26 331 c A " e —

] 7 ‘
water @ approx 34 b L e
screen lype  SCREEN RECORD
7 et [E]o1
nggggm anouzz HOLE
&
L L ~a .S
Cl2 DEPTH (neares: f.)
NMUMBER OF UNSUCCESSFUL WELLS: 3 52
——], Pl '
WELI HYDROFRACTURED @ A 8 18 7 21
Y l A [+ 2
PV {17 circLe aPPROPRIATE LETTER Hog—3r = TS %
A A WELL WAS ABANDONED AND SEALED s
VWHEN THIS WELL WAS COMPLETED c3
E ZLECTRIC LOG OBTAINED R 2 2 « 45 47 51
TEST WELL CONVERTED TO PRODUCTION
P WELL ESLOTS;ZE1 rOz_/-a_D_
éﬁ%ﬁ:ﬁ.ﬁﬂ: A ﬁ&'&:ucs% “'ucrm"m' on-a¥ | DIAMETER ) (NEAREST
Z‘-““*%;"n.m ‘:'ALL v . “m OF SCREEN = INCH)
HEAEN Y& AND Wt OF My
KNOWLEDCE. from
ORILLERS UC. NO.. \M G D Q46— — + |ewmpcx o 020 ;L ,2 »
VS FLOWMG WRLL
INSERT F I BOX 68 =
(4UST MATCH SGNATU "WML USE ONLY
(NOT 1D BE FILLED IN BY DRILLER)
LIC. NO.1 — D _awD5%1 1 (EROS) wa
) 72
SITE SUPERVISOR (sign, of driller of journeyman - - 74 75 7%
responsible for siework if diflerent from pormitiaa) Tc‘s‘l.sﬁgops ‘.,?,Sc,m OTHER DATA

LOCATION OF WELL ON LOT
SHOW PERMANENT STRUCTURE SUCH AS
BUILDING, SEPTIC TANKS, AND /OR
LANDMARKS AND INDICATE NOT LESS
THAN TWO DISTANCES .




*g7 13 I-FRDI

HHUBER, INC,

P.8

Wfsz%

STATE OF MARYLAND

THIS AEPORT MUST BE SUBMITTED WITHIN

cl1 ' DE USE .

L ' ' ol UsE o WELL COMPLETION REPORT 45,241 AFTER WELL 10 COUPLETED

FILL IN THIS FORM COMPLETELY

THIS NUMBER 1S TO BE PUNCHED

M COLS. 3-6 ON ALL CARDS) PLEASE PRINT OR TYPE NUMBER 97-376-W(M)

s MIT NO.
S&E%L’E.iﬁ"“w DATE WELL COMPLETED Depth of Well FROM “PERMIT 70 DRILL WEL."

> 8/4/97 z !g * CH -~ 94 1577
[ 13 15 ‘ N 33 44

OWNER NAVAL S

T hene

STREET OR nFD_ﬁ.umw_&k_Anm

SUBDIVISION

SECTION

TOWN __Indian Head, MD 20640

LoT |

WELL LOG
Not required for drivan wells

't

STATE THE KIND OF FOAMATIONS PENETRATED, THEIR
AILORA. DEPTH, THICKNESS AND IF WATRR BEARING

GROUTING RECORD no

WELL HAS assr{ GROUTED E

44
MATERIAL (Clrcio ono)

BENTONITE CLAY |B|C|

ﬂa_l !
! Z PUMPING TEST /\) / é

HOURS PUMPED (nearest hour)

——

0 PERMIT, AND THAT THE INFORMATION PREBENTED

CAPT
unmftlkcc R ANO COMPLETE TO THE 64BT OF WY

THAN TWO DISTANCES

(MEASUREMENTS TO WELL)
DRILLERS LJC. Np.» ,M _GD 046 __ GRAVEL PACK .__/L_. .__é_,
3 .1 0 b wel b - ) K
b'm.m&'émxglﬁe Wre— b ot $<‘Pu
(MUST ““f" SIGNATUAE ON APPLICAT e USE BNy (\-) Sso \\\ K\'
(NOT TG BE FILLED IN BY ORILLER) / 6
ue. NW T (EROS.) wa /
70 72  —
SITE SUPERVISOR “lsign. of ariller or jourmeyman i LOG— 7% 75 76 20‘(‘.’) M F L
. eosponsible for siework If different from permines) T“-‘:g“" {NDICATOR OTHER DATA vd gb { ) o/

: CRNTINAY _QTATC

e O s o [ Tz i
aadition, oals if ag 9 H
: boaring NO. qunouNDs PUMPING RATE (gal. per min.) DA
; GALLONS OF WATER o o
. METHOD USED TO b
: ;gg:g]‘;azzil:“ oep'm OF aou'r SEAL (m nesrest foot MEASUREPUMPING RATE . |
# il
" sand 0 4 WATER LEVEL (distance from tand surface) N
I (entor Q it from surfaco) :
| fire sand & e , casmg CASING RECORD BEFORE PUMPING - = * i
. 23i.t, tr grave i
' ’ & @?lj WHEN PUMPING fi.
£ine grain sand aPng:a“ NS 7 T
| some silt 7 12 below TYPE OF PUMP USED (for 1est) .
s ~ .l ;
dark green sand Nl S ol as @ak EPJ piston D wrgine
- and silt 12 16 CASING 16p (main) caging ol main casing ther
! P {nearestinch)  (noaregt loot) @ammuga, @ rotary et |
. elaw? |
. 27 7 !
| water @ approx _Q_ '
e 6 61 64 68 70 jet submersible '
E OTHER CASING (it used) pad MONITGRING ]
é diametar depth (feat) -
H nch from o PUMP INSTALLED
1 g - -t & ’ | omiLER wiLL INSTALLPUMP  ves C':é\' i
}i : (CIRCLE) (YES or NO} W,
‘ 8 ¢ Ml | |F DRILLER INSTALLS PUMP, THIS SECTION
) MUST BE COMPLETED FOR ALL WELLS. :
screenype  SCREEN RECORD TYPE OF PUMP INSTALLED —. i
or open hole PLACE (ACJ.PR.S.T.0) & !
i apprupnam == BRONZE CAPACITY
I GALLONS PER MINUTE o
: below “ (10 nearest gallon) B i 'l
, rt L
| PUMP HORSE POWER e
7 My
‘ | | DEPTH (nearest ft.) PUMP COLUMN LENGTH I
NUMBER OF UNSUCCESSFUL WELLS: / / { (nearest ft.) -
3 <s
- °% no gl /- 2 G HEIGHT (circle appropriate box
I WELL. HYDROFRACTURED E A 9 n [T 2 and enter casing height) i
N ia =_Jc, above i
7~ [T" ciRcLe APPROPRIATE LETTER Wi s = - LAND SURFACE '
A 2 WELL was ABANDONED AND SEALED ] (hoarest)
WHEN THIS WELL WAS COMPLETED ca E below food .
E CLECTRIC LOG OBTAINED ; ® .9 o “ & 5 49 50 59 Co
| TEST WELL CONVERTED TO PRODUCTION b
| p st e sorsee1s O 2 1 6) LOCATION OF WELL ON LOT ;
| HEREEY CEATIFY THAT THIS WELL HAS BEEN CONSTRUCTEO N | SHOW PERMANENT STRUCTURE SUCH AS |
ACCORDANCE WITH COMAR 26.04.04 "WELL CONSTRUCTION™ AND DIAMETER (NBAREST BUILDING, SEPTIC TANKS, AND /OR '
1N CONFORMANCE WITH ALL CONDITIONS STATED IN THE ASOVE OF SCREEN INCH) LANDMARKS AND INDICATE NOT LESS :



vz’ 13:06 HARDIN-HUBER, INC, . .
%301 -
: STATE OF MARYLAND THIS REPORT MUST BE SUBMITTED WITHiN
ci1 (MOR USE ONLY WELL COMPLETION REPORT ‘g:l:;i:m" WELL IS COMPLETED.

FILL IN THIS FORM COMPLETELY

[THIS NUMBER [S TO BE PUNCH
{N COLS. 3-6 ON ALL CARDS) = PLEASE PRINT OR TYPE NUMBER  97.372-W(M)
SISO USE ONLY DATE WELL COMPLETED “Depth of Well FROM “PEFMST 1O DRILL WEL. "
DATE Reecived - 00 w ‘[ .

- T z‘m_é e : - 1673 :
3 ) TED'B—'QA__Q%' N % 5 X% N % % o
OWNER_____ IISNAVAI Warfare Center s )

STREET OR RFD___Indian Head

TOWN __Indian Head, MD 20640

LoT .

SUBDIVISION SECTION :
WELL LOG GROUTING RECORD L- c]3] / P !
Not required for driven wells WELL HAS BEEN GROUTED 3 /\)
mq';m Pe“ — (Circle Appropriate Box) @ ! PUMPING TEST ’
YAT ATIONS THEIR ———
S EOLOR BEPTH. THICKNESS AND IF WATER BEARING TYPE OF MATERIAL (Circlo °"°) HOURS PUMPED (nsarest hour)
oesomwTon e | __PRET__ e | CMEN [C[M] ) senToNTE cLay E -—
naoliongl shoets 1t n (] .
. vece Boaing § \o. OF BAGS NO. or;ggf«ns 2JD | pumeme RaTE (gut. permin) . * .
| lightyellow GALLONS OF WATER METHOD USED TO '
. fine sand 0 4 DEPTH OF RROUT SEAL (to aearest foct MEASURE PUMPING RATE v
! from fl. © f.
) 4 M WATER LEVEL (distance from land surlace
; Eray fine sand 12 (amer O if from surtace) - ( )
fine clayey silt 12 15 casing_ CASING RECORD BEFORE PUMPING =
£)
' water @ approx §' a,,’,’,‘:::?a,e ST CONCR WHEN PUMPING = =
) code
be]l.ow TYPE OF PUMP USED (for tost)
1 ¥ CIHER .
isl urbns
' MAIN Norninal diameter Tolal depth @ ar @ pision ures
CASING 0P (main) casing ol main casing othar
{nearest inch)! (nearest-loot) -cenlrﬂu al l :l rotary (doserb
Zi 2 4 s Fig zy Delowl
1 65 & 86 70 jot submersiblc
3 OTHER CASING (if used) 37 MONI ING
e diamater depth (leet)
! M inch from 10 X
! c - . ) PUMP INSTALLED o
i i : DRILLER WILL INSTALL PUMP YES (NO ';. I
: i (CIRCLE) (YES or NO) ?
: s e = - ) IF DRILLER INSTALLS PUMP, THIS SECTION
i MUST BE COMPLETED FOR ALL WELLS.
) SCREEN RECORO TYPE OF PUMP INSTALLED —
| o cpen PLACE (A.C.J.F‘.FLS.T.O) 29
: appropriale sronze roLe gﬁtngTs PER MINUTE ..
; below . (to nearest galion) K] 3¢
" PLAS OTHER
! PUMP HORSE POWER
a7 43
‘ C 2 OEPTH (nearest ft.) PUMP COLUMN LENGTH
NUMBER OF UNSUCCESSFUL WELLS: 4 ) 4 {nearest fi.) )
43 L
ro £ ’1& ING HEIGHT (circle appropriate box
WELL{HYQROFRACTURED E A s n 15 a bo and en?glP casing height}
‘ 2 L- ahove ND SURFACE
CIRCLE APPROPRIATE LETTER R = = = % 3 LAND SURFA! |
A WELL WAS ABANDONED AND SEALED s. v |
A LHEN THIS WELL WAS GOMPLETED €2 E] below _&2_ (neareat: |
E GLECTARIC LOG OBTAINED R"3% a3 « & 4T 51 43 50 &1 i
P TESTLWELL CONVERTED 70 PRODUCTION : sorsze 1 £ Y ! W Q LOCATION OF WELL ON LOT
N SHOW PERMANENT STRUCTURE SUCH AS
Lﬂé@iﬁﬁc‘?&: 723115"’:“ 56 WELL '::"Tz"";:& ' “w: DIAMETER ; ) (NEAREST BUILDING, SEPTIC TANKS, AND /0
IN CONFORM, WITH ALL CONDITIONS GTATED IN THE AR OF SCREEN INCH) LA AND INDICATE NO
SEAD 18 ACEURAYS G ‘COUPLATE TD THE BEST OF MY w0 % “THAN TWO DISTANCES
KNOW.EDGE. ~trom to
DRILLERS LI 046 AAYEL PACK 3 . ﬁ[ ,
? F WELL DRLLED T
WAS FLOWING WELL —
BREIC INSERT F N 80X &8 88
(MUST MATCH SIGNATOAE ON APP CATION) I MOE USE ONLY
s (NOT TO BE FILLED IN BY DRILLER)
' LIC. NO.1 _ D _AWDSSL, (EROS.) wa
5 70 72
SITE SUPERVISOR (sign. of drter or joumeyrnan - _— =< 75
responsible for sitewark f diferent from permities) TELESCOPE SCATOR OTHER DATA
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T ——
1 SEQUENCE NO. TATE OF MARYLAND THIS REPORT MUST BE SUBMITTED WITHIN |
c 1T 3 3 A 2 USE ONL S l
| (MDE LISE NN WELL COMPLETION REPORT |45 O8I MFIERWEL, B S0MRLTED ,!
1 FILL IN THIS FORM COMPLETELY NTY ;
| {THIS NUMBER IS TO BE PUNCHED i
IN COLS. 3-6 ON ALL CARDS) PLEASE PRINT OR TYPE NUMBER 97—373-W[_$M) _
Rece PERMIT NO. i
Shcoust onLy DATE WELL COMPLETED Dapth of Well FROM "PERMIT TO ORILL WELL™ |
00 Y U5 97 z 22 2= CH_~ 94~ 1574
\s 3 15 20 {TO NEAREST FOOT) 20 30 N 32 B/ % 3B &
g OWNER__UIS NAVA] Warfare Center - . a
| STREET OR RFO___ Indian Head TOWN __lndian Head, MD 20640
: SUBDIVISION SECTION Lot ‘
1|, WELL LOG GROUTING RECORD c I I ;
; Not required for drivan wolls WCE& HAS BEEN GROUTED . 2 /\) / ‘
F STATE THE KIND OF F'omu'r ONS PENETRATED, THER 15 1 PUMPING TEST A ;
( ~a —————————— !
| “COLOR, DEPTH, THICKNESS AND I WATER awm;m_ TYPEOF G NG MATERIAL (Cieclo cM) HOURS PUMPED (neares hour)  _ . .
T e [ CEMENT, BENTONITE CLAY :
i i 2oen8.] NO. OF BAGS ,3 __ NO. OF,POUNDS STV PUMPING RATE (gal.permin) .5 _ _
. GALLONS OF WATER o2/ METHOD USED TO " v
l-. light tan to DEPTH OF GROUT SEAL (1o neatest fool MEASURE PUMPING RATE :
| yellow silt to from foto__ é ? 1. ! {
!- fine sand 0 4 [ T nter 0.1 "m‘.usiah“ B TIOM 58 WATER LEVEL (distance from land surlace) :
i Silty black casing CASING RECORD BEFORE PUMPING = LN }
1 ela 4 7 types !
I Y ap;'::::}m ,!g,_,[f] WHEN PUMPING = = l
" orange fine code [PIL] I ; ;
: : 7 11 below L | LY TYPE OF PUMP USED (for test)
sand T ers R
- - air piston wrbine
brown clay, MAIN  Nominal ¢;ﬂm"-r [Total geptn
- CASING top (main) casing  of main casing ther
Tz silc 11 13 TY (nearest inch )t (nasrest fool) @umrilugal @ rotary m Yescrisi:
: / ,‘-1! 27 =7 57~ bAlaw)
l tan very fine
| silty sand 13 19 & o 6B & e il jet @ submersible
¥ . E OTHER CASING (1l used) F3d TN
medium gray A diamerer depth (feet)
7 ] H inch from t©
clayey silt 19 22 . PUMP INSTALLED ~.
£ ! -t -t — | DRILLER WILL INSTALL PUMP ves WO
water @ approx {8’ ) (CIRCLE) (YES or NO) —
G - ot o L - {F DRILLER INSTALLS PUMP, THIS SECTION
MUST BE COMPLETED FOR ALL WELLS.
scroen SCREEN RECORD TYPE OF PUMP INSTALLED —
ot o o PLACE (ACJ.P.R.S.T.0) =
- o |
CAPACITY:
”""’p’ sron: HOLE GALLONS PER MINUTE  ____
Q (to nearest gallon) Ell 3
i - PUMP HORSE POWER
] a? I3
NUMBER OF UNSUCCESSFUL WELLS '?'L%"I ° (nesrest ) r e C?tLUMN LENGTH
: nearest ft.) -
9 no g é / 2 Jﬂ C G HEIGHT (circle app.r:pnale box N
WEL}|. HYOROFRACTURED IE A % 17 2 and enter casing height!
L €, abovo
PN T cincLe aPPROPRIATE LETTER A= == = LAND SURFACE
A WELL WAS ABANDONED AND SEALED 3 .o\
A LNEN THIS WELL WAS COMPLETED ca E below ("ig';%s y
E ELECTRIC LOG OBTAWED A 3 3 & a5 a7 1 49 $0 &1
p Ggreconm e mon ] oraae; .02l 2. 0 oo
N A
LEES‘H.D'A:CE T COuAR Ba/pL54 WL 60 “ans |  DIAMETER Z (NEAREST BUILDING, SEPTIC TANKS, AND JOR
OF SCREEN __. INCH) LANDMARKS AND INDICATE NOT LESS
\ 3 50 THAN TWO DISTANCES
Trom to (MEASUREMENTS TO WELL)
swaro /0 22
\F WHLL DRILLED )
FLOWNG WELL —_—
WSEAT £ 80X 68 r
["MDE USE ONLY
(NOT TO BE HLLED IN BY DRILLER)
T (ERO.S.) wa
T0 72
(—$ITE SUPEAVISOR (sign. ot Grilier of journeyman - LOG_ 74 75 76
rosponsidio for shework |f ditferent irom perminise) TeLeecoPe INDICATOR OTHER DATA
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e THIS REPORT MUST BE SUBMITTED WITHIN
cl1! 340 USE Gt STATE OF MARYLAND
, QADE Y WELL COMPLETION REPORT 5 Davs TR WELL IS COMPLETED. -
12 3 & FILL IN THIS FORM COMPLETELY NTY '
(THIS NUMBER IS TO BE PUNCHED :
IN COLS. 3-8 ON ALL CARDS) PLEASE PRINT OR TYPE NUMBER  97.371- W(M) o
STICO USE ONLY DATE WELL COMPLETED Depth of Wl FROM ~PERIT 10 DRILL WELL' |
e - 08 06 o7 = o CH * 94 - 1572
i  —  © e o mﬁzénwr F 3% B a4 3 ¢ i
1 owneR — |
T
) STREET OR HFD%‘" d B TOWN _jndian-eead,-MD 20640 s
¢ SUBDIVISION SECTION — Lot :
', WELL LOG GROUTING RECORD Y8 Mo I I i,
| Not required for driven welis WELL HAS BEEN GROUTED P&
; TATE THE KIND :::FORM . PENETRATED, THEIA e tate Bon) “ ‘ : W A) { ’*’
SEEL5R GEPTR, TICKNESS AN I WATER Skawe | TYPE OF & MATERIAL (Gircle one HOURS PUMPED (nearest hour)
DESCAIPTION(Use Fno:EETro ‘Fhack ) CEMENT BENTONITE CLAY BE )
itional ook! noodol
! Searing 1 NO. OF BAGS NO. (z POUNDS oy PUMPING RATE (gal. per min.) °
. ] 135
: GALLONS OF WATER
F gel METHOD USED TO
i yellow/brown DEPTH OF EROUT SEAL (:o nearest 1001 MEASURE PUMPING RATE . — .
- sand & silt 0 6 é Q i
: . WATER LEVEL (distance from land surface) :
. paLe yellow (anur 0 i trom surlau) ;
i sand 6 8 casing CASING RECORD BEFORE PUMPING —-—— 1. 3
clay w/some m WHEN PUMPING it 5
sand & silt 8 14 apprapriate = CONGA! = £
ye-Low/brown below O[T rvpe: PUMP USED (o est) "
# i{ [ T HIN
red sand 14 16 IN  Nominal diameter  Total dapth I;g @ pistan "
R CASING 10p (main) casing  of main casing other
clive gray clay PE (neares) inch)! (nasarest toot) @cemrﬂugal @ rotary d0 D:cucribz
& silc 16 22 ?‘ )9 7 - below)
|J . ' 81 &3 e 8 /= 70 m] submerslblc
i wazer @ approx 14 E OTHER CASING (iPuscd) =z MONITORM
P A diametar depth (feer) '
! n inch om0 PUMP INSTALLED ~
; A : t ’ DRILLER WILL INSTALL PUMP  YES 0} !
! f (CIRCLE) (YES or NO) .
3 L  ——— 5 | IF DAILLER INSTALLS PUMP, THIS SECTION
MUST BE COMPLETED FOR ALL WELLS.
screen iype  SCREEN RECORD TYPE OF PUMP INSTALLED _
or open nole PLACE (A,C.J.P.R,S.T.0) FT)
i i 5T EBH (B[] | misk
~ =PEN
CAPACITY:
appropriate sRONzE HOLE GALLONS PER MINUTE _—
i below 1O|T| (to nearest gallon) » ER
: FLAS Ot HENR
l; PUMP HQORSE POWER
3 37 '
F_f cl2 DEPTH (nearest ) PUMP COLUMN LENGTH
d NUMBER OF UNSUCCESSFUL WELLS: 2 (nearest f1.)
——————— /
] no 1 _ZL __‘QL. T ) v ‘
WELL HYDROFRACTURED @ ¢ " 7 c NG HEIGHT  (cird :;g{";‘;g‘;};‘hgfq'ﬂ‘
.Y <, bove
rU\) \ 7 CIRCLE APPROPRIATE LETTER W = = = = LAND SURFACE
WELL WAS ABANDONED AND SGALED & < ()
A WHEN THIS WELL WAS COMPLETED Ca B belew ("?ggg !
! E ELECTRIC LOG OBTAINED R 2 & S 47 $1 49 51 -
TEST WELL CONVERTED TO PRODUCTION € LOCATION OF WELL ON LOT :
P e S SLoT sizE1 4 2

| HEAFRY CEATIFY THAT TriS WELL NAS BEEN CONSTRUCTED N
ACCONDANCE WITH COMAR 28. W AND

HEREIN I8 Accunx"ré W
¥NOV/.EDGE.

SHOW PERMANENT STRUCTURE SUCH AS

SITE SUPEFVISOR (sign. of <eHf67 or journayman
responsible for sitework if difterent from permittes)

DIAMETER (NEAREST BUILDING, SEPTIC TANKS. AND /OR
OF SCAREN INCH) LANDMARKS AND INDICATE NOT LESS
. [ THAN TWO DISTANCES
~from ) (MEASUR_EMENMO WELL)

J L

22

waQ
0 72
— — Te 75 78
v i INDICATOR OTHER DATA

§
§
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NUMBER OF UNSUCCESSFUL WELLS:

)

DEPTH (nesarest fi.)

_‘QL__»%L

—SA

Yoo ¢
WELL HYDROFRACTURED 16 17 21
N HL[\ 22
177 CIRCLE APPROPRIATE LETTER g a = = =
A A WELL WAS ABANDONED AND SEALED s
W/HEN THIS WELL WAS COMPLETED ¢y
E ELECTMIC LOG OBTAINED R 28 % 41 % o7 st
TZST WELL CONVERTED TO PRODUCTION €
P e ° E SLOT SIZE 1 0. [ .0
ATIFY THAT WELL MHAS BEEN cONS"RUC'I’ID N
125'3:" CE WiTH S ma’wu Noenen” a0 | DIAMETER (NEAREST
IV CONFORMANCE WITH ALL CONDITIONS STATED N THE AGOVE OF SCREEN INCH)
ZAPTIONED PERMIT, AND THAT THE TION 6 a0
WERCIN 1S AGCURATE CONPAETE TO THG SEST OF MY
€. from foﬁ .

PUMP COLUMN LENGTH
(nearest ft.)

a] MEIGHT (circla appropna(e box

and enter casing height)
above
B below %
49

LAND SURFACE

fool;
50 S

DG 8T AUBICDITHER, I ;

1clt 33 3?/ J e STATE OF MARYLAND THIS REPORT MUST BE SUBMITTED WITHIN |

o Al ] tpeussonm WELL COMPLETION REPORT 45 DS ATER WELLIS CONPLETED. -

FILL IN THIS FORM COMPLETELY i

N COLS. 3:6 ONALL CARDS) PLEASE PRINT OR TYPE NUMBER 97-370-W(M) |

ST/CO USE ONLY ' T NO. '

OATE Bosored DATE WE‘-‘-»°°MP‘;'E"E° : Dapth of Well FROM "PERMIT TO DRILL WELL" .
AT Reemed = 52 = CH " _94 - 1577
Pl 13 15 20 2 B N X 34 3

OWNER NA :

STREET OR RFO.__lndian Head Divivision T TOwN__lndian Head, MD 20640 L

SUBDIVISION SECTION LOT o

WELL LOG GROUTING RECORD )83 I I o

Not required for dtivon welis WELL HAS BEEN GROUTED . m i

(Circle Appropriate 80x) PUMPING TEST /0 A

STATE THE KIND OF FORMATIONS PENETRATED :

COLOR. BEPTH, THICKNESS AND IF WATRR SEARNG . | TYPE OF G MATERIAL (Circie one)_ HOURS PUMPED (nearest hour) i

TV S o 1 N BENTONITE GLAY :

A S i T ; : W

2eam¥ No. OF A unos/SE8D | pumpiNG RATE (gal. per min.) '., —_

brown/tan silt | 0 4 GALLONS OF WATER EE — | wemoousep To ' "

| n

. ran/brown silt, I:EPTH oE GROUT SEAL :lo rlmmx 1 MEASURE PUMPING RATE , i
some clay 4 18 " TOP =" g oM 58 e WATER LEVEL (distance from land surface)

] (enter 0 if from surface) :
reddish/brown casing CASING REGORD BEFORE PUMPING = " i
clayey sand 18 23 types Bid [Cl0]

insert . WHEN PUMPING .
yellow/brown !PP‘;:‘F;:"‘ =B
sand, some clay| 23 25 balow TYPE OF PUMP USED (for test) y
reddish/brown MAIN __ Nominal diamater _ Tolal depth @ i IE pision e I
gravelly. sand 25 27 CASING 100 (main) casing  of main casing - e )

- PE (nearest ineh)! (nestest foot) @eenmlugal @ rotary ‘95“‘”’-’ 5

} yeilow/brown t;l 9~ (L p jow; -

t gravelly snad 27 a3 ® & 6 e 66 70 @ jet @ submersiblc i

E OTHER CASING (if used Fi MONITORENG :
yellow/brown A damaer " onih (feat = |
fine sand, tr W fnch from to PUMP INSTALLED :
ciay 33 41 < : S—————— | ppiter WILL INSTALL PUMP . YES  (NGY, !
it gray sand H (CIRCLE) (YES or NO) !
tr silr ’ 41 44 3 — It = — | IF DRILLER INSTALLS PUMP. THIS SECTION

5 MUST BE COMPLETED FOR ALL WELLS.

1t gray, tr clay 44 50 :from 1 SCREEN RECORD ;\Lr:gso(: PUMP ’;Nés'{%l).to -

1 ; SIT] (B[R] l}]m INBOX 29, ' i

{ 't green fine 23 BRASS :
¢ sand ' 50 | 52 soprop phie °“°"ZE GALLONS ¢ PER MINUTE i
t t an A

water @ approx 30° below “ (to nearest gallon) L
PUMP HORSE POWER 5

a7 &3

(nearest) !

LOCATION OF WELL ON LOT

SHOW PERMANENT STRUCTURE SUCH AS
BUILDING, SEPTIC TANKS, AND /OR
LANDMARKS AND INDICATE NOT LESS
THAN TWO DISTANCES

(MEASUREMENTS To weLL p&e

DRILLE GRAVELPACK
IF WELL DALLED
WAS FLOWING WELL R
WSEAT P N BOX W «

{MUST MATEH SIGNATURE ON APPLICATION)  MOE DSE ONLY
(NOT'I'O BE FILLED IN BY DRILLER)
uc.now M G D—081__ (eA0S,) ‘wa
LR
=S 0] . .
SITE SUPERVISOR (sign. of deiffer or journsyman —_ - 74 76 7%
respansibio lor silework if difarent trom permittes) L.escore N eATOR OTHER DATA
ORIGINAL.-STATE




ATTACHMENT 2

BROWN & ROOT ENVIRONMENTAL
WELL CONSTRUCTION SHEETS
AND SURVEY DATA



ATTACHMENT 2.A

WELL CONSTRUCTION SHEETS



BORING NO.: BGDSBOO |

BP6ODMWOYL
law 1L ~ OVERBURDEN
40A MONITORING WELL SHEET
STUMPAMECE. oRILLERMWNK E C,

PROJECTNO.IS 81 BORING
ELEVATION -”va DATE 2-15-92

ACK GROVND
PROJECT S%Ums' M%%K RUYVL LOCATIONWIOLIEE Vi w e Aaten

DRILLING , ¢
METHOD & [+ 4SA

DEVELOPMENT SGRCE 6¢K

FIELD GEOLOGIST ERED U Rans et METHOD “/'su
< ELEVATION OF TOP OF SURFACE CASING : —837—[3—
q <«——1— ELEVATION OF TOP OF RISER PIPE: 8843
¢
<4——— STICK - UP TOP OF SURFACE CASING: ;155_—--
GROUND 36.08 4——1+— STICK - UP RISER PIPE : a
ELEVATION 2 & ?’\4—— TYPE OF SURFACE SEAL: COMCRETE. PAD

<

NN

2T x Y wgn
1.D. OF SURFACE CASING: _&’

SN
X

g TYPE OF SURFACE CASING.—STE&L

]

;

%

7 i

o RISER PIPE 1.D. &

2 TYPE OF RISERPIPE: Scel. 40 PvC

7

% 8"

¢<——— BOREHOLE DIAMETER:

%

4— TYPE OF BACKFILL: CEWMENT (BEATOMTE

/ C"ROU'\—

2 ' gto8’, o’
<«——— ELEVATION / DEPTH TOP OF SEAL: (.08 / .2_

TYPE OF SEAL: BEUTOMTE CHAPS

¢
DEPTH TOP OF SAND PACK: !

o . ‘
| «———— ELEVATION/ DEPTH TOP OF SCREEN: 8008/ G

L TvPEOFSCREEN: Sed. YO Py

SLOT SIZE x LENGTH: .10 % (O
[]
1.D. OF SCREEN: __od. .

| rvpe oF sanp pack: 61 (lo/w)
S\ Ch SANVD

4

| ELEVATION/ DEPTHBOTTOM OF screen: 2008/ 1.

. ¢
— ELEVATION / DEPTH BOTTOM OF SAND PACK: M.L_“ﬂ_
TYPE OF BACKFILL BELOW OBSERVATION

WELL:

<«—— 1 ELEVATION/ DEPTH OF HOLE: 70.08/1( ¢




W
BORING NO.: Sropir =t |

BepMmwo02
~ OVERBURDEN
MONITORING WELL SHEET
A . 0- TAvlon
PROJECT 952 Wovwikesd LocATION_ 8603802 TG L
PROJECT NO. 752/ BORING_R £ 25802 meTHOD —§4
ELEVATION — 2.0~ DATE _7-34-%7 DEVELOPMENT
FIELD GEOLOGIST—F- Wvdtweid METHOD BALLER
e ELEVATION OF TOP OF SURFACE CASING : —FR35
ﬂ <«——+— ELEVATION OF TOP OF RISER PIPE: 2140
~ ]
— STICK - UP TOP OF SURFACE CASING: _3-‘5_—
GROUND 38.47 —— STICK - UP RISER PIPE : ~ A
ELEVATION / — TYPE OF SURFACESEAL: CEMENT PAD
\Z 3 x 2 ¥ G :
Z
7 c”
2 — 1.D. OF SURFACE CASING:
% TYPE OF SURFACE CASING: Rouwo STEe
%
é Yy RISER PIPE 1.D. <
o g TYPE OF RISER PIPE: _Sc4 Y0 PV ¢
1 b
n 6"
% 44——— BOREHOLE DIAMETER:
fgl;;md é 8 TYPE OF BACKFILL: — CEMENT
Send / % ’
/ / 4 D[
g« ELEVATION/ DEPTH TOP OF SEAL: 3577 <
31 | TvpEOF sEAL: Demtomi T me i I
| 72521 mead ‘élg:jd 2081 Swug .| 3 - 4
W ¢ DEPTH TOP OF SAND PACK: 9
14
«————— ELEVATION / DEPTH TOP OF SCREEN: 3447 4
— TYPE OF SCREEN: ___Sc Y0 P/¢
er -
SLOT SIZE x LENGTH: _@- @10 " x /0
i
75| et covese |.D. OF SCREEN: ___ &
~ ] gepilwdgen
L Tvpe OF saND PAcK: _#(Valve Seuid
1) ClayeysieT
L} /L//
BEL g ¥ | ELEVATION/ DEPTH BOTTOM OF screen: &t 47
— ELEVATION/ DEPTH BOTTOM OF SAND PACK: &2 T7/ /. §
TYPE OF BACKFILL BELOW OBSERVATION
WELL:
84— — ELEVATION / DEPTH OF HOLE: . LAY s

2



BORING NO.: BGD S823 -

BeOMW O3
OVERBURDEN
NN N = -
e MONITORING WELL SHEET
. , DRILLER MCKINNEY
PROJECT BacksRoowD INv  LOCATION INDIBNHEAD = | o0 e
PROJECT NO. 1521 BORING_BGDSB@AD | oo o0 HSA 4%4*TD
ELEVATION _33-49 DATE —3-30-93 DEVELOPMENT
FIELD GEOLOGIST-HALE METHOD
o 38,23
< ELEVATION OF TOP OF SURFACE CASING : =02
‘r <———— ELEVATION OF TOP OF RISER PIPE: 5787
<4———— ST|CK - UP TOP OF SURFACE CASING: ~ 28"

STICK - UP RISER PIPE : : ' ~ 2'

Grounp 37 4< 1
ELEVATION P AP~ TYPEOF SURFACE SEAL: CEMENT PAD

N

\ 3v 3% 0.5

”»
< I.D. OF SURFACE CASING: (o
TYPE OF SURFACE CASING- ROUND STEEL

"
RISER PIPE 1.D. — 2=
TYPE OF RISERPIPE: _SC.H Yo PvC

T RN

R Y

<«———— BOREHOLE DIAMETER: _8 "
7
- LEMENT AnD

4- TYPE OF BACKFILL:

7 __RENTOMITE GRAUT

7 '

J‘ Lt [}
<———1— ELEVATION/ DEPTH TOP OF SEAL: :
<«—— | TYPEOFSEAL: _BENTOMTE PELLETS

M 4~ — DEPTH TOP OF SAND PACK: e’

| J«———— ELEVATION / DEPTH TOP OF SCREEN: 95#‘& 12’

— TYPE OF SCREEN: _SCH 4O PvC,

SLOT SIZE x LENGTH: 0.010” ¥ o'

I.D. OF SCREEN: ___ 2"

— TYPE OF SAND PACK: #1 WV ALVE

{
 ELEVATION/DEPTHBOTTOM OF scReen:  1244/22/

L — ELEVATION/ DEPTH BOTTOM OF SAND PACK: 1D 49/22"
TYPE OF BACKFILL BELOW OBSERVATION
WELL: NA

<«———— ELEVATION/ DEPTH OF HOLE: , (349722’




SO\

BORING NO.: BODSBOY

PROJECT NO._2S5 3|

2361

ELEVATION

FIELD GEOLOGIST-HALE

. .. PGOMWOYT
) OVERBURDEN
MONITORING WELL SHEET
PROJECT RACKGROUND TNV, LOCATION IENDIANHEAD - gz:ttf:GMML
BORING_£60 SEQY METHOD HSA 4.25"TD
DATE _F-20-9% DEVELOPMENT
METHOD

GROUND 323-b'
ELEVATION

o

2 &

I

«4————1— ELEVATION OF TOP OF RISER PIPE:

ELEVATION OF TOP OF SURFACE CASING :

[}
<4———— STICK - UP TOP OF SURFACE CASING: 2.6
STICK - UP RISER PIPE : 2.

<

?”\4——- TYPE OF SURFACE SEAL: 3% R'x0,5°

"
1.D. OF SURFACE CASING:
TYPE OF SURFACE CASING:_STEE L, ROUAD

77 B
‘.
75
.
0 G
'
1
]
1 —
.
n
%

— BOREHOLE DIAMETER:

fj¢——— ELEVATION/DEPTH TOP OF SEAL:

<«—— TYPEOFSEAL: BENTONITE PELLETS

S «————— ELEVATION/ DEPTH TOP OF SCREEN:
— TYPEOFSCREEN: _SCH 4D Py

i
RISERPIPEI.D. — 2
TYPE OF RISERPIPE: _SC.W HO Py¢e,

3"

— TYPE OF BACKFILL: LEMENT / SENTANITE

GROoUT

21544/ 9"

i+ — DEPTH TOP OF SAND PACK: T o B
% ‘
LM/, 2!

SLOT SIZE x LENGTH: o010’ ¥ 10°
2"

I.D. OF SCREEN:

— TYPEOFSANDPACK: ¥ 1 Valve

( /
({- 22
I y '

| ELEVATION / DEPTH BOTTOM OF SAND PACK: [[.6¥ /2%

TYPE OF BACKFILL BELOW OBSERVATION
WELL:

— ELEVATION/DEPTH BOTTOM OF SCREEN:

L — ELEVATION/ DEPTH OF HOLE: . 22




8ORING NO.: 2D MWES

OVERBURDEN

MONITORING WELL SHEET

t- l\"c,r Suvv&

¢ s T
‘2 Us.3

Clay

<«——— DEPTH TOP OF SAND PACK:

A ek
PROJECT ‘@ fndinn ksd | ocaTION /'\/Mh‘wgi fao| DFIER- fackuue
PROJECTNO. 13 ¥ | BORING —BGD A gy wETHoD A
ELEVATION 08.23 = DATE ~=2.5-47 DEVELOPMENT
FIELD GEOLOGIST— T, Cifuias METHOD
ELEVATION OF TOP OF SURFACE CASING : _{1o-80
— ELEVATION OF TOP OF RISER PIPE: _1(O.66
—~ 1
— STICK - UP TOP OF SURFACE CASING: A5
GROUND |DB.2% STICK - UP RISER PIPE : . ~ A
ELEVATION 2 8 L TYPE OF SURFACE SEAL: CEMEMNT PAD
\ ' & N A
St  |.D. OF SURFACE CASING: G
P TYPE OF SURFACE CASING:—Rovvo STEEL
nv
P
Z Cm«“/) we ? RISER PIPE 1.D 2"
,17/.0 Sad h’é TYPE OF RISER PIPE: __Slh o PUC
. 7
v % (44
0. Gmﬂ(‘] Covedl é — BOREHOLE DIAMETER: &
o’ " /
3.0 7,
B2 é — TYPE OF BACKFILL: CEMEN /DR aTOM
< ,é GRoyT” .
ol — ELEVATION / DEPTH TOP OF SEAL: 7013 / 37\
L B | tvreorsea _ Benbmile Qullefs '
L%"cp 0S)  Suur Pe ()

/0.7

L— ELEVATION / DEPTH TOP OF SCREEN: (623, 42
| rvpeoFscreen: ek To PVC
stoTsizextenaTH: _0-010" x [o”
1.D. OF SCREEN: 24

| TvpE OF sanp pack: _ T Valve 5“"0(

L ELEVATION / DEPTH BOTTOM OF SCREEN: 6.2y S~
| ELEVATION / DEPTH BOTTOM OF SAND PACK: 29713 5.3
TYPE OF BACKFILL BELOW OBSERVATION
WELL:
L ELEVATION / DEPTH OF HOLE: 597%9a.9




BORING NO.: RPLMWo (D)

_ OVERBURDEN
MONITORING WELL SHEET
: DRILLER PAVE _TAYCOR
PROJECT = LocaTioNSumfoust Lageie, | 0 ST
PROJECT NO. 758\ BORINGRELSBOS™ | oo 0 Yty HSA
25-47
ELEVATION DATE -2 DEVELOPMENT
. LU DKLTC L
FIELD GEOLOGISTf=+ 0 METHOD SURLE + Pume
—— — —— —— - - —
— ELEVATION OF TOP OF SURFACE CASING :
<+———}— ELEVATION OF TOP OF RISER PIPE: -
<«———— STICK - UP TOP OF SURFACE CASING: 45
GROuND 89-51 — STICK - UP RISER PIPE : 2
ELEVATION 53] aP\¢—1- TYPE OF SURFACE SEAL: COMCRETE.
‘Y 94 T X2 v Y
7
% | 1.D. OF SURFACE CASING: _G *
Z TYPE OF SURFACE CASING:— STEE L.
2
%
7 4 RISER PIPE 1.D "
é % TYPE OF RISER PIPE: _SCH. 40 PYC
1 b
% Vi {i
] [+ BOREHOLEDIAMETER: o)
é %
%
é z - TYPE OF BACKFILL: _CEMEMI[&ELMLE
4 0 GROTT
/ / 56 [4
e ELEVATION / DEPTH TOP OF SEAL: 19
<«———— TYPEOF SEAL: BEMTOMTE PELLATS
{
B B+ DEPTHTOP OF SAND PACK: ____58
HF«———1— ELEVATION/ DEPTH TOP OF SCREEN: __ 160
H < —— TYPEOF SCREEN: CH YO PV
SLOTSIZEXLENGTH: 01O ¥ LO¢
1.. OF SCREEN: _ "’
1 — [&——1— TYPE OF SAND PACK: 1 C /7—°)
N - b SILICH SAUD
4 - B
%]
-
| cLevATION/ DEPTHBOTTOM OF screen:  — / 70°

| ELEVATION/ DEPTHBOTTOM OF SAND PAck: /. 70"
TYPE OF BACKFILL BELOW OBSERVATION
WELL:

_— [

| ELEVATION/ DEPTH OF HOLE: __ /10




BORING NO.:RN G WO 5

) OVERBURDEN
MONITORING WELL SHEET
N v, Corloss
PROJECT STUMP NECk RUVI ocaTionfssxe . DG . T
PROJECT NO. 1581 BORINGRNLMWOS | Foo o6 /o UsA
ELEVATION DATE 7-10-%7 DEVELOPMENT
FIELD GEOLOGIST_E D s ot £ 4 METHOD

ELEVATION OF TOP OF SURFACE CASING :
— ELEVATION OF TOP OF RISER PIPE:

o

I

I'4
— STICK - UP TOP OF SURFACE CASING: _&:’2_
crouno 3007 [ STICK - UP RISER PIPE : L
ELEVATION % >~ «— TYPE OF SURFACE SEAL: COMCRETE. PAD
~ % PSR W
/.
» 1.D. OF SURFACE CASING: _&""

TYPE OF SURFACECASING._STERL.

N NN

X
RISER PIPE I.D. a

‘1

NN

2 TYPE OF RISER PIPE: Scel. 40 PV
%
o

+————— BOREHOLE DIAMETER: 8

é _

- TYPE OF BACKFILL: CEMEAT [ BEATOMTE

ﬁ GROUT.

2 30V 17!
«————— ELEVATION/ DEPTH TOP OF SEAL: 0
«——— TYPEOFSEAL: BEMTOMTE Ceu\PS

¢

#44——— DEPTH TOP OF SAND PACK: 17
. A

—— ELEVATION / DEPTH TOP OF SCREEN: 9.07/21

— TYPEOF SCREEN: ScH YO Py

SLOT SIZE x LENGTH: 010" x_ (0

S AR R
et

[]
.D. OF SCREEN: __ o0

4,

| Tvpe OF sanD pack: ¥l Q"/’-OI)
SiLitch SAND

Rt etalsk Ea bl T T Y )

4—————— ELEVATION / DEPTH BOTTOM OF SCREEN: =04/ 31

4+ ELEVATION/ DEPTH BOTTOM OF SAND PACK: ﬂ} 3
TYPE OF BACKFILL BELOW OBSERVATION
WELL:

4
< ELEVATION / DEPTH OF HOLE: 042/




8ORING NO.: RN §n\yél

) OVERBURDEN
MONITORING WELL SHEET
DRILLER.Q..M.‘-E‘.&_—
PROJECT STUMP NEck RUVT LOCATIONRMuced DRILLING » ¢
PROJECTNO. 1581 BORINGERDMW O\ | Foo- oG USA
ELEVATION DATE__2-8-%7 DEVELOPMENT
FIELD GEOLOGIST—FE.Uv .Renesent METHOD su
¢ ELEVATION OF TOP OF SURFACE CASING :
q <4———+— ELEVATION OF TOP OF RISER PIPE: —_—
l
— STICK - UP TOP OF SURFACE CASING: ;;Lf.,i___
GROUND l— STICK - UP RISER PIPE : a
ELEVAT‘ONR‘J}%  TYPE OF SURFACE SEAL: COMCRETE. PAD.
A 2 x 'S' € £

L |.D. OF SURFACE CASING: _(&”"
TYPE OF SURFACE CASING._STE&L

1t
RISER PIPE 1.D. & _
TYPE OF RISER PIPE: Sctl. 40 PV C

o”

<———|— BOREHOLE DIAMETER: S

TYPE OF BACKFILL: CEWMEAT [ (b EATOMTE

AN

GROVUT.

2 ¢
<«———+— ELEVATION / DEPTH TOP OF SEAL: 7.02-/ (8
«———TYPEOF SEAL: BEMTOUTE CH\PS

I 4
<+——— DEPTH TOP OF SAND PACK: 20
<——1— ELEVATION / DEPTH TOP OF SCREEN: 3.6L/22]

L TvPE OF SCREEN: ScH. YO PvC

SLOT SIZE x LENGTH: .O10" x (O

[}
.D. OF SCREEN: _ o, "

| rvpe oF sanp Pack: 1 QD/LO)
Sitich SAND

-— {

| CLEVATION/ DEPTHBOTTOM OF scReen: =22/ 3%
-t

'ELEVATION / DEPTH BOTTOM OF SAND PACK: .88 / 3.5

TYPE OF BACKFILL BELOW OBSERVATION
WELL:

[
«—— 1 ELEVATION/DEPTH OF HOLE: 188 /325

8



Brown & R ronmenta

soanc vo. S 2B - 1BaLi

| pINoOS -
MONITORING WELL SHEET

omusnm ‘-

PROJECT TIyoz LOCATION DRILLING
PROJECT NO. 290 BORING NETHOD —H SA
ELEVATION DATE —1f&2) DEVILOPMENS
FIELD GEOLQGIST_MARSHALL /ieST AMETHOD _A:ZLIA“ [
— £12VATION OF TOP OF SURFACE CASING -
-——T- £.EVATION OF TOP OF RISER PIPZ. —
4=—""7""STICK - UP TOP OF SURFACE CASING. —_——
- . c s .
GROUND ! TiCK - UP RISER PIPS -
ELEVATION i o—— Tvee o surrace sian: (LMENMT GpoJT
- y n

E k ekl ?flf bedadh § f..".ﬂ.';?.‘!;".ﬂ T.!.E..‘. bl R P-4 _m&m\m“\tmm NSRS

'
I.D OF SURFACE CASING: g_f_
TYPE OF SURFACE CASING EEL

/ {4
]
RISZRPIPZ LD, ;
4 Tva: OF RISER PIPE . _SCHEPALE U0 PVE
5 .
N II /7
<+————— 30RZHOLE DIAMETER:

TYP: OF BACKFILL; CM?/‘/T 6&&1\

SLEVATION/DESTH TOP OF SEAL lé__"

SNTESY

et s————
4——:- TVYS: Of SIAL. BENTONJ‘?E'
/
§———— DIPTH TOP OF SAND PACK: 20 |
94 .
3 % |
f3e | £LIVATION/ DIPTH TOP OF SCRIZA _L !
e - TYPE OF SCREEN: :
- 1Y /
-E s.otsiz s enath: 105 X (O
- i 14
- 1D OF SCRZEN: [z
g
g
- ]
= ld————— TvPz OF SAND PACK: 220 -#30
- 13 STE YE T R &
- 3 o : qi’.‘n’:’,
g & . /"
S rEES ELEVATION / DEPTH BOTTOM OF SCRZEN; _ﬁL )
T i g £LEVATION/ DEPTH BOTTOM OF sanDPack: ___HS! =
£l TYPE OF BACKFILL BELOW OBSERVATION S
> ook WELL: — .
v ‘ -

. [} 3c o -
R e . . g/ - *
oo d e 2 EVATION/ DEPTH 02 HOLE 1_" ~

S



. @ | soang No. S2G-MWO3
Brown & Root Environmental

MONITORING WELL SHEET
' oc . py |
PROJECT _LADZ location S ED . | DuuerTLE |
PROJECT NO. 290 BORING =—JuLV/oK wernop —H S
ELEVATION DATt £ 7 4 DEVILOPMENT .
FIELD GEOLQGIST—LNARSH ALl LR NETHOD 6&[4 V124

— ELZVATION OF TOP OF SURFACE CASING -
‘—T £.EVATION OF TOP OF RISER PIPE.
’—_-,— ST}CK -UP TOP OF SURFACE CASING.

STiCK - UP RISER PIPE -

Ne—— rvo: OF SURFACE star: _(APIEAT

GROUND
ELEVATION

»
»

G
1D OF SURFACEZ CASING. _
TYPE OF SURFACE CASING—2TEEL

& . (1 /c
o AGIIAPIPI | D.

2 | tvaz Oof RISERPIPE: 2 C HEPVLE Y
Y, ~

%

% R 144

/- +———— 30R:HOLE DIAMETER.

g .

Vs -
e Tv?2 OF BACKFILL: CENE, o7

/
ZLIVATION/ DETH IOP OF SEAL _A

LY

[
BURIMNRIMNNNNNINGNR “"'Qu"m"m"‘im;:;

D

———
| A
<—l— TVIE OF SIAL: ALLOATTE
p
s <—-——|— DIPTH TOP OF SAND PACK: _5_5
v K] !
r i I
IZ _:" : / v
E E< | ELEVATION/ DEPTH TOP OF SCRIZA —_— 7__5 ;
o = _ !
il Z € TvPz OF SCREEN: _QH_L_iQE((cg EPuE |
HY - Y
o = |5 s.o7sizz x Lenath: __0S /0"
r E]
'S B - {
- b 1D OF SCREEN: b |
4 .
[4 I
[ ] .
[ J - 1
S f—-— TYP: OF SAND PACK: *’/ZO ‘1#30
H-h e SEevE”
=
BT ELEVATION / DEPTH BOTTOM OF SCRZEN: _LZL
' _18.57
TYPE OF BACKFILL BELOW OBSERVATION .
WELL: —_ SAAD
il /
oo oo st I EVATION/ DEPTH O% HOLE _LZL

10



ATTACHMENT 2.B

SURVEY DATA



CODE
BGMWO05
GRND
RISR
BGMWO02
GRND
RISR
BGMW04
GRND
RISR
BGMWO03
GRND
RISR
BGMWO1
GRND
RISR

NORTHING
338,265.31
338,264.11
338,265.23
335,423.41
335,421.22
335,423.38
329,433.68
329,432.73
329,433.75
330,159.97
330,159.01
330,159.98
319,502.09
319,502.63
319,501.92

EASTING

1,264,281.45
1,264,279.73
1,264,281.32
1,258,747.72
1,258,748.04
1,258,747.78
1,253,759.87
1,253,761.28
1,253,760.01
1,256,243.04
1,256,244.51
1,256,243.04
1,254,686.93
1,254,688.92
1,254,686.95

ELEVATION ™

(_110.807_ _~

108.23

o

10.66 (A
138 PR (L\H’\"
91 F f ’

39.4

~3 5
36.34 >
33.64

36717

37.87
89.14
86.08
88.43




0+00
5+00

5MWO1
SMWO01
06-55-13
06-SS8-11
06-SS-16
06-SS-17

RBS9=0+00
9001=5+00

26MWO1
26MWO1
26MW02
26MW02
26MWO03
26MWO03
26SB01
26SB02
26SB03
26SB04

9002=0+00
9003=501.38

RBS50=0+00
RBS51=2+73
RBS52=5+31.
RBS53=7+62

25MWO01
25MW01
25MW02
25MW02
25MW03
25MWO03
25SB0O1
258SB02
25SB03
258W-SD01
25SW-SD02
25SW-SDO03
25SW-SD04

.16

10

.60

STUMP NECK ANNEX - NAVAL SURFACE WARFARE CENTER
s INDIAN HEAD, MARYLAND

OCTOBER 16, 1955

MARYLAND STATE PLANE COORDINATES - NAD 83

S

IRk ' ’

DESC

SURVEY BASELINE
SURVEY BASELINE

TOP METAL CAP
SURFACE ELEV
PART OF GRID
PART OF GRID
PART OF GRID
PART OF GRID

SWMU 26 -

SURVEY BASELINE
SURVEY BASELINE

TOP METAL CAP
SURFACE ELEV
TOP METAL CAP
SURFACE ELEV
TOP METAL CAP
SURFACE ELEV

SWMU 27 -

SURVEY BASELINE
SURVEY BASELINE

SWMU 25 -

WMU 5 - RANGE 6 -
NORTH

317768.
317377

763
.486
317364 .387
317338.
317460.

317540.
317470.

501
025
053
114

IED SITE

322661.
322197.

212
850

322013.459
322373.322
322581.484
322050.459
322420.424
322478.672
322395.331
IOD SITE

321781.129
321541.900

AREA 8

EAST

1242303

1241991.

1242222

1242154
1242116
1242186

1245848.

1246036
1246073
1245942
1245912
1246034

1246063
1245883

1244825.
1245266.

.030

750

.666

.194
. 805
.630
1242200.

694

743

.614
.336
.618
.435
.059
.276

.880
1245937.

284

483
121

SURVEY BASELINE
SURVEY BASELINE
SURVEY BASELINE
SURVEY BASELINE

TOP METAL CAP
SURFACE ELEV
TOP METAL CAP
SURFACE ELEV
TOP METAL CAP
SURFACE ELEV

320635.
320908.
321157.
321348.

321487

321527.
320635.

321152.
320894.

320693

226
387
840
383

.423

877

516

802
096

.257
321555.
321271.
321509.
321263,

976
753
082
557

1250737.
1250738.

1250804

1250530.

1250868.

1250724

1251055
1250981

1249534

248
435

.039
1250672.

566

617

468

.213

.144
.910
1250664.
1250871.
1250882.
1250508.

856
117
768
292

.287

ELEV

30.
18.

10.

29.
26.
34.
31.
14
26.
30.
27.

13
17

71.
31.

23
12

24

22.

74

71.
45.
66.
59.
18.
23,

.32

.02
.13
.79
.06
.05
.52

72
66

55

.22

14
14
04
00 .

.57

99
18
65

.06
.48

40
81
.27
.08

.24
.62
.66
11
.17
14
87
93
22
80
28
.43
.34



ATTACHMENT 3

BROWN & ROOT ENVIRONMENTAL
SAMPLE LOG SHEETS:
GROUNDWATER AND SEDIMENT



ATTACHMENT 3.A

GROUNDWATER SAMPLE LOG SHEETS



@ ' GROUNDWATER SAMPLE LOG SHEET

Page_[ of |
Project Site Name: TADAMHEAD BACK 20, 41D Sample IDNo.:  Fpmwaeifu/Flea:
Project No.: 3 sl Sample Location: b, ulife \yeg::
Sampled By: ﬁq H 3
] Domestic Well Data C.0.C. No.:
@ Monitoring Well Data Type of Sample:
[I Other Well Type: (] Low Concentration
[} QA Sample Type: ] High Concentration
SAMPLING DATA: .
Date: F-(c-9F Color pH s.C. Temp. Turbidity Do Salinity Other
Time: 1(, 598 Visual | Standard| mS/cm | Degrees C NTU nug/l % NA
Method: | o 7 ow /P2l 1Clear L.l 10 127d 1% | S - o e -
PURGE DATA:
Date: 3(0‘% Volume pH S.C. Temp. (C) | Turbidity DO Salinity Othg/J
Method:Low FlLow / PEEL Initial /
Monitor Reading (ppm): O 1 < /
Well Casing Diameter & Material 2 J\A\”/QK
Type: 2" ID ScuHn PUC 3 < D
Total Well Depth (TD):  |¥. (& AC y
Static Water Level (WL): ]3.20 90&/
One Casing Volume(gallL):3.39 5\_,@@
Start Purge (hrs): 1529 ,y») :
End Purge (hrs): 12 5~ d f//w,
Total Purge Time (min): {0\ ] ~
Total Vol. Purged (gal/L): 2.2 4
SAMPLE COLLECTION INFORMATION:
Analysis Preservative Container Requirements Collected
APP T SvyoA 4y°¢ 2 % 1L soaber v
Vo s 3x YOhmti e
EXPLOSIVES L awler v
Tordl Mexdls 1350 [HrY)3 566 i vV
y DissauFEd Meracs swsa | HACS Q0 b v/
2csT /P3 L ambe [
OBSERVATIONS / NOTES:

STUMPIECIe ANED

7

NI

Circle if Applicabie:

MS/MSD Dupiicate ID No.:

|




¢ O

LOW FLOW P!

PROJECT SITE NAME: INOIANHEAD BACLGROMD

- JE DATA SHEET

WELL 1.D.: 5D MW@0!
PROJECT NUMBER: 1531 DATE: 3-(-973
Time Water Level - Flow " Temp. pH Cond DO Sal. Turb. Comments
o . o .
1925 12.30

beain@ 1925

1530 13 .55 -o0.25 | 1YY * 159 ¢ |6.933[0.130y 6 00 Y 24T 1%

154935 3.9 -a321 00 [i12.1 2]l 385 |0.1291 0. 0C 125 2

(eeP 14.2Q -0433 ¥ 3.9 3.3 20,1313 ©.co 4T o8

(1O 4.3 -0.19 Y 134 2 lG.bby | 1290 0 00 1S ¢y

ife 15 14.8% -0.03 .4 19:2 1 | L lodl lO. 125 0 00 T e

125 14.49 Y 15. 1 G.ob 16.121 0-0¢ 5 2.2 g-.llons F””}“’A

B
SIGNATURE(S) : .

PAGE } of |



. GROUNDWATER SAMPLE LOG SHEET

Page

Project Site Name:

1 of 1

Sample ID No.: mm@ﬂlo_l_

Project No.: S%| Sample Location:
Sampled By: AM
I Domestic Well Data C.0.C. No.:
§”Monitoring Well Data Type of Sample:
[ Other Well Type: ] Low Concentration
] QA Sample Type: {1 -High Concentration
SAMPLING DATA: .
Date: @@= 12. -9 Color pH s.C. Temp. Turbidity Do Salinity Other
Time: |S13 Visual | Standard| mS/cm { Degrees C NTU rag/l % NA
Method: [ S.¥1 lo.333 [20.% [ .01
PURGE DATA:
Date: “B— {2..9% Volume pH S.C. Temp. (C) | Turbidity DO Salinity - Other /
Method: Lows Few/Pe2 T Inttial /
Monitor Reading (ppm): — @ 1 /,
Well Casing Diameter & Material 2 &‘{/F/
Type: 2" IO seHyopPVe 3 .A}
Total Well Depth (TD): [ eSS ) >l
Static Water Level (WL): 8.3 RO
One Casing Volume(gal/L): 1,23, ' ¢&/
Start Purge (hrs): ] R ]} - N 09/
End Purge (fhrs): 181§ ., ”
Total Purge Time (min): @@ > ’
Total Vol. Purged (gallL): 2, {p qal
SAMPLE COLLECTION INFORMATION:
Analysis Preservative Container Requirements Collected
 PesT /PR qec¢ Amage Lino v
| Toc /ToxK 1 4 -—
Has \ >
Anions v =

OBSERVATIONS / NOTES:

Circle if Applicable:

Signature

MS/MSD Duplicate ID No.:




4y,
A A LOW FLOW F  3E DATA SHEET

PROJECT SITE NAME: Entian HEan Backc@oun | WELL I.D.: _g@__u_
PROJECT NUMBER: _F8%1 DATE: _8-12.-9
Time Water Level Flow Temp. pH Cond. DO Sal. Turb. Comments
1'5‘1'-‘1- %23 - TD= 100,85
400 4,88 ocuvt |t 100 (269 f.00 0398 00! 12 9 3%'mo x0.163 0 1,21 gall
1918 9.5 o 13 20.% 0 |15.9%2 1 |0.3942 001 y 2
1Yy25 Q.53 o0 |+ 100 | 23,0, {6§.96 1 1a,3992 0:0 1 Y labiteall x2. = 2. Sqell
l 9:62 o4 |T 100 206.% 2 (6.99 1 |0,3742 .0t b
| 4y Q.64 .02 | 120 21.121%5-92 2 |l .3%%0 0.0l 2 1
1 SRD 9.69% ¢ oo | 20.4 |6.79 6.3 O, Ot I
1515 9.17 Y 120D | 20- |§5.%1 (2 & ¢ 0.0t o)
smwmunm&%'\ﬁi\;\&\‘ PAGE } of I



@ ' GROUNDWATER SAMPLE LOG SHEET

Page__\ of
Project Site Name: AD_BACKS! '~ Tuv  Sample IDNo. Bodmwooalv/Eloot
Project No.: T a] Sample Location: = -
Sampied By: PA

] Domestic Well Data C.0.C. No.:

{*Monitoring Well Data Type of Sample:

] Other Well Type: [ Low Concentration

I QA Sample Type: [ High Concentration
SAMPLING DATA: .
Date: ?T\ 2-93 Color pH s.C. Temp. Turbidity Do Salinity Other
Time: \ 2P Visual | Standard| mS/cm | Degrees C NTU g/l % NA
Method: B wcect T UL Cleac |G-oL Jo 24| 1+ 13 0-00
PURGE DATA: .
Date: <8' \Z —QT(- Volume pH S.C. Temp. (C) | Turbidity DO Salinity ‘Other
Method: LOW FLOW /| PER( ST, Initial |
Monitor Reading (ppm): — (@& -~ 1 pd /
Well Casing Diameter & Material 2 .
Type: 2" T p SCHHO ANC 3 ,LD%
Totai Well Depth (TD): 24 .24 v
Static Water Level (WL):1 3 49 25
One Casing Volume(gal/L): {,35¢ A ; ~
Start Purge (hrs): { {, 9@ R o\
End Purge (hrs): 1 20 e 22
Total Purge Time (min): | 2@ /y
Total Vol. Purged (gall): D.Sgall

SAMPLE COLLECTION INFORMATION:

Analysis Preservative Container Requirements Collected
Prax /R 4°C AMRER LITC (2 e
I /Toy Ho20, v <
v 1
TAL Metcls + S Totnl HOs SO il -
T .
TAl Metnls + =n ' Diseotued] | 04 bl
Ah {ONS | C—
OBSERVATIONS / NOTES:
Circle if Applicabie: Signatur f B
MS/MSD Duplicate ID No.:




pay
(lA LOW FLOW I .GE DATA SHEET

PROJECT SITE NAME: Tan anuizad Bacvaousd WELL I.D.: _BeDmMuwams
PROJECT NUMBER: _15%! | DATE: $-12-92
T'{“e | Water L(.wel ’ Floj,v Temp. pH Cond. DO Sal. Turb. Comments

RO A Th=24.24
1649 14 2% tieo (9.4 5. 8% o3l 600 | 20

1 300 14 .63 ti0@ 19.3 5.6 |lo.(3y 6 .00 25

1315 14 .95 e |19 652 lo. 164 0.00 20

1130 IS. 82 t a® 1%.4 S 1D 10O-156 0-0C N

114G 1S Yo t sp | 1%.3 S.6Y |9-!10 ©- 00 =
) 3.90 15 49 + 1s® | 17.5 S ¥ |9 1b3 G 02 26

‘Yo ARy r \s© 13, | 5.90.16G. 184 0.00 19
1518 1S . 41 + pp [ 138 115.99 "o 1967 000 (9

1§30 15, 45 r o0 | 113 -0l lo. 204 0 00 1

SIGNATURE(S) g}i&\\j\ng—\_, " PAGE \ of |_




. GROUNDWATER SAMPLE LOG SHEET

Page_[( of _ |

Sample ID No.: 'g—ggmweoqtuw@l

Project Site Name: Twho - Lopc -
Project No.: 3+ 59! Sample Location:
Sampled By: PAH

] Domestic Well Data C.0.C. No.:

f”Monitoring Well Data Type of Sample:

[} Other Well Type: ] Low Concentration

] QA Sampie Type: ] High Concentration
SAMPLING DATA: .
pate:. <%- |3-97 Color pH S.C. Temp. Turbidity Do Salinity Other
Time: OO Visual | Standard| mS/cm | Degrees C NTU mg/l % NA
Method: Direct F i Cloudy 15.5C 19169 ] 14.0 323 @)
PURGE DATA: S
Date: %’ -5 ’9 '—{ Volume pH S.C. Temp. (C) | Turbidity DO Safinity Other /
Method: LOW FLow /PER | Initial -
Monitor Reading (ppm): — (7. - 1
Well Casing Diameter & Material 2 7 g'f//
Type: 2"Ib sen 4o Pve 3 A 4 n=
Total Well Depth (TD): 2.6.3 1 ] D2
Static Water Level (WL): | 5. §3 Q\)&V
One Casing Volume(gallL): | §4 .. ¢ L@V
Start Purge (hrs): Q¥ 38§ = \QN
End Purge (hrs): 4 Y S 4 |22
Total Purge Time (min): | 3} /
Total Vol. Purged (galL): + Bagll

SAMPLE COLLECTION INFORMATION:

Analysis Preservative Container Requirements Coliected
Pest ) P yoc Ampre | Tep v
Tox [ TOC M S0 L v
TAL [Metgls +Sn Trstn | Hnio, 5 an L v
TAL Metals+Sa ., Dissolued [HNOC 3 i
Aion S ' q X -
OBSERVATIONS / NOTES:

Circle if Applicable:

MS/MSD

Duplicate ID No.:




Ly

LOW FLOW P

PROJECT SITE NAME: Tunsublean Bacxceconh TNy,

3E DATA SHEET

WELL I.D.: _8GDMWaOH

PROJECT NUMBER: _175%! DATE: -1 93

Sal. _ Turb.. . Comments

vt R R s | ekt | % | INY Ui

(09325 . TD=25.3l

0% 52 I .0t 00} [1. ¢ S 69 lo.21b O Y06

M | @.§S o lq.0 .00 16200 &) 100 tacget purge voluone
(3920 | (0.95 tiwe | 265 5.66 10 .199 0 300 = % .02 salans |
0 4= | 700 fi00 |1%.7 s.56 |0 .195 0 Y33 ©
@qq{ 17.1¢ t (o0 19.3 5.9 |l .93 l6) 479

XX 12,37 T ey, | 19.5 4 |.5.3¢3(6. 190- Ja) yy?

LQLS (xS oD 269 12 1 S Ybv|O. 16T [0) %09

|0Ys 1692 toe | 19.0 5.5 10163 15 123

A
SIGNATURE(S) %/\\ M\//\V\)

=<

PAGE \ of|__



>

. GROUNDWATER SAMPLE LOG SHEET

Page ! of ‘'
Project Site Name: TaDiAY MEAD BACKGPOLAD Tay  Sample IDNo..  350MWeS fwr'laoa
Project No.: E T Sample Location: MMM_
Sampled By: s2W
I Domestic Well Data C.0.C. No.:
f Monitoring Well Data Type of Sample:
[ Other Well Type: DuPLICATE g-Cow Concentration
g QA Sample Type: ms ) msp (I High Concentration
SAMPLING DATA: _
Date. R~ iT -43 Color pH s.C. Temp. Turbidity Do Salinity Other
Time: [ 530 Visual |Standard! mS/cm | Desrees C NTU me/l % NA
Method: [): o+ £, 1 gy | 5:852 10.14%[23.9 3%3 .0
PURGE DATA: o
Date: C,%-\‘-} -q ‘+ Volume pH S.C. Temp. (C) | Turbidity DO Salinity Othejj
Method: 025 Initiat
Monitor Reading (ppm): —(h 1 /
Well Casing Diameter & Material 2 1 o
Type: 2" TD SCH Up PVC 3
Total Well Depth (TD): 54.97F /
Static Water Level (WL): 9,94 /K
One Casing Volume(galiL): [+ 3l ual /
Start Purge (hrs): (0455
End Purge (hrs): | | 36 A
Total Purge Time (min): | DY //
Total Vol. Purged (gally: .23 et~

SAMPLE COLLECTION INFORMATION:

Analysis Preservative Container Requirements Collected
To)  PEST [ PCB yor I L amber et
TAL  meTais +Sa ToTat  HMOS S50 ml HDPE <
TAL  IMETALS TSN, DISSoLuED | HNO3 v
ANIONS v v
TOK /TOC H 2304 | L gmber -
OBSERVATIONS / NOTES:

2 dou ble_-gar\ged po

u'ﬂPs

aXxe

INYANTE

Cm‘\)a‘HcrY

Circle if Applicable:

Signature(s):

MS/MSD

v

Dupiicate 1D No.:

BGD DUP@OH

T




@ | LOW FLOW F .GE DATA SHEET

PROJECT SITE NAME: Tubias HenpBacksgoad Lo, WELL I.D.: _BeDMWe@d
PROJECT NUMBER: ___ 157 | DATE: 9-14-9+%.

Time Water Level Flow Temp. pH Cond. DO Sal. Turb. Comments
31O 6.9 ) Tb=94.97F
D955 Y. 9 ' O3SS

1 OO0 Y41.10 t| o0 21.6 5. (o8 10.132 Q.00 | |19 !
LIS b7.013 L\ 22.3 612 ez ool 18>
1025 Y. 00 t 100 231 S0 101kl 000 141
135 y3.04 T 06 230 1S oy 10:1(c® 0-00 | 99
LOMO Yi.b tie0 229 5.0 0O.16% Ooo |l 994
10SS u3,.0% t ip0 23, S LS O 156 ‘ o000 | 643
|_iee | 43,14 rarey | 232 |s st |0.183 o0 |- 99%
Y0 TENI oo 239 §.52 0.14% 6-00 333 . o

oY ;\’\)‘ka iy o
sampling
' D)

SIGNATURE(S) % MM\
/ ~

PAGE _] of |
VA

10




. GROUNDWATER SAMPLE LOG SHEET

Page_[ of |

Project Site Name:

ﬁ]j NPNECK BNNI\I N E; d[;

Vo/Fa)
Sample ID No.: ¥

Project No.: T 5| Sample Location: Rod waw o
Sampled By: sew
] Domestic Well Data C.0.C. No.:
B*Monitoring Well Data Type of Sample: '
I Other Well Type: #~Low Concentration
1 QA Sample Type: [] High Concentration
SAMPLING DATA: _
Date: %-3-93 Color. | pH S.C. Temp. Turbidity DO Safinity Other
Time: Q9us Visual |Standard| mS/cm | Degrees C NTU g/l % NA
[Method:l o s Flow: Clege 1695 10.123] IR % 13 - - O-
PURGE DATA:
pate:  §-3-93 Volume pH S.C. | Temp.(C) | Turbidity DO Salinity Other
Method: Leyeny F L6 Initial
Monitor Reading (ppm): @ 1 /
Well Casing Diameter & Material 2 V{/j/
Type: 2" TP ScUyd P 3 = S
Total Well Depth (TD): Yl ﬁg
Static Water Leve! (WL): Vo T .,(:x/,/
\ v
One Casing Volume(gal/L): 029 il . Y‘ y
Start Purge (hrs): Q825" \QW
End Purge (hrs): D94y L \/_/o -
Total Purge Time (min): K1/ S,W
Total Vol. Purged (gallL): 2.4L |~

SAMPLE COLLECTION INFORMATION:

Analysis Preservative Container Requirements Collected
APP X V(¢ HCL 4°C S x HOmL v
APD X SVOC Amher Livec (% 2) v
APP IX  Metcls (+Sn) Tetal [HNCZ SoC ml v
Tox , T0C Had0, Amibhee Litec v
APP  Ix Nlé-&u\sl D, ssalved [H NG 5CC m L v
OBSERVATIONS / NOTES:

Circle if Applicable:

MS/MSD Dupiicate ID No.:

PN A
Signaturé(s):
%T\X\P\-\

11




¢ 4@ P |
LOW FLOW P GE DATA SHEET
QN3

PROJECT SITE NAME: Stumpneck Ausec RINT Rrnr WELLLD.: Mw o\

PROJECT NUMBER: __31.5%| DATE: ®-3-91

Time Woater Lovel Flow Cond. DO Sal. Turb.
. ) | ) Comments
oR25 | Ab.67 | Total DegrK 34960
O€4S | 26l 33/l | /8.3 G451 — |l o.0n | 999
o950 26.7b 3%/1 | 15.3 | 634 |.)5% — lowonl 771
J%sy—|  2¢. 20 330/1 (9.2 .30 /52 - o.oe | 355
o900 ak o 330/1 la.ay | 422 | -148 - p.ool 192
0900 Rl 10 330/ 192 | 6. 18 <14l - o.00|l /08
0405 2l 70 330 (¢ 9.4 |18 v 139 - .00 £3
2910 Al. 10 33g/1 193 léb.us | .137 - 0.00 Sk
__D9ESGo Lo 2301 19. 2 09 | 134 - O.00 9!
| 0935 26.76 33/ /8.9 .08 | 132 - ©0.20 35
©q3v 4.0 330/ (B.8 | oo |./36 | — 0.c0 28
o91s dé.do 330)( I8.8 | (.00 | I8 — 0,00 20
o4l . aL.%0 330/l .8 | 5299 |, 17 | — o.c0 Q0
04SN e 330/ 18.8 | £95 1 ,123 - .00 17
SIGNATURE(S)

PAGE j of |

12




P A oS
T t 3 L NN

GROUNDWATER SAMPLE LOG SHEET

Page_! of _t_
Project Site Name: STymenece Auex : R/ ‘Sample ID No.: ! U
Project No.: 5% Sample Location: Range (o
Sampled By: S2u
[} Domestic Well Data C.0.C. No..
f-Monitoring Well Data Type of Sample: .
] Other Well Type: ] Low Concentration
] QA Sample Type: ] High Concentration
SAMPLING DATA: )
Date:  %-y4y-§3 Color pH s.C. Temp. Turbidity Do Salinity Other
Time: | 3GQ Visual | Standard] mS/cm | Degrees C NTU g/l % NA
Method: >~ ";’"“‘b“‘(u pene - bown s=%3 (090 | 20. % 99 % — o
PURGE DATA:
Date: %-4-93 Volume pH s.C. Temp. (C) | Turbidity DO Salinity Othe
Method: Low Flew /SyAmaeR. | Intial |~
Monitor Reading (ppm): 1 /
Well Casing Diameter & Material 2 P (ﬁ/r/
Type: 2" TD SCit 4O PVC PR3

Total Well Depth (TD): 33.12

Static Water Level (WL): 31. 12

One Casing Volume(galiL): 0.33 q

Start Purge (hrs): @S @

End Purge (hrs): {1 1O

Total Purge Time (min): i'{Q' “on

Total Vol. Purged (gal/L): 2 & 4f

SAMPLE COLLECTION INFORMATION:

Analysis Preservative Container Requirements Collected
APPTIX ~ VOA 4% HCL S x HOmlL -
SYCA 2 ¥ AMPER LITCE v
ExPL0S1yES AMBES LiTER2 v
Torar METALS + Sn , HNO,, 50 ml il
2 D sscsvizn MK + S y __ HAD, SO0 ml v

-

OBSERVATIONS / NOTES:

hq

Circle if Applicable:

MS/MSD

Dupiicate ID No.:

Signature(s): a<_ S i\\‘_“"——’

13




3E DATA SHEET

¢ G LOW FLOW P
RN b mew 0%

PROJECT SITE NAME: Stumda Anpcx 2 WELLID.: _ LIS
PROJECT NUMBER: 3%l DATE: _Y-4-9%F
| Time Water Level .. Flow pH Cond. DO Sal. Turb. Comments

= 3/. SPAL DeplB 33.1Z

wuhqe Yo 10YS ,

|O04¥S S 106/, | 220 7do | .S - g.co | 28R
wr-I-- LS 03 /1 | 28 | > |,043] = lawwol (%8
e 31:67 /os)i | atl i [.od2] -~ [2.00| /77

Lio6 3(-78 o5ty | Al Lol | 4o | = .00 563

/08 31.1 oS/t | 2o S.91 1 .e¢n - a.onl 29%
o 32.06 10511 201 22| .odo| — Oiom | 999 |Well ek dry

PAGE | of |

SIGNATURE(S)

14



. GROUNDWATER SAMPLE LOG SHEET

— A e

Page ! of |

Project Site Name: STum enECK ANVEX: 2] (Ul Sample ID No.:  RP My [UlFlea:
Project No.: _3}S%( Sample Location: ' il
Sampled By: A H
] Domestic Well Data C.0.C. No.:
@ Monitoring Well Data Type of Sample:
[ Other Well Type: ] Low Concentration
[ QA Sample Type: [} High Concentration
SAMPLING DATA: -~  -~==s o . . -
Date:  §-(6-9% Color pH s.C. Temp. Turbidity DO Salinity Other
Time:. | {LS Visual |Standard| mS/cm | DegreesC NTU _mopfl % NA
Method: Low Flow/sud3. Posp Klear |3.60 |6-5Y ]137.9) qs —_— O.0x —
|PURGE DATA: :
Date: ) e 93 Volume pH S.C. Temp. (C) | Turbidity DO Salinity Oth
Method-lew Flow /Sug. Rane initial b
Monitor Reading (ppm): = (3 - 1 /
Well Casing Diameter & Material 2 5 //
Type: 2" Tp SCH 4D PVC 3 b K
Total Well Depth (TD): 71.0 ot
Static Water Level (WL): 2S. (o ng)a’%
One Casing Volume(gal): 1.3g_ o P
Start Purge (hrs): @ %OL >
End Purge (hrs). | ) D . 9&
Total Purge Time (min): | 20 5/
Total Vol. Purged (gall): ¥4 Oq

SAMPLE COLLECTION INFORMATION:

Analysis Preservative Container Requirements Collect
APD 1% voA HCL Yo 3 x YO mb v
Svo A 2 % 11 awmber v,
EXDLOSIVE | L amber v
IThral METALS tTSAN|IRAD) S ymbl v
Dy =1 Hkﬂ: SO mio v
JOBSERVATIONS / NOTES:

Cowge R0 FrOM THE DEeP RPLM@ @ i(0)

<~ M

E—

Circle if Applicable: Sigm‘urf%' . : l é” Y —————

MS/MSD Dupilicate D No.:

15



¢ ;@ LOW FLOW | {GE DATA SHEET
¥

PROJECT SITENAME: _STumpnecr. ANNEX: R/ WELL 1.D.: RPLMWIQ|
PROJECT NUMBER: _ 353 DATE: _g-(:-93
Time Water Lovel Pow Temp. pH Cond. DO Sal. Turb. c
1 omments
25.3 - 1100 +. 7 133 (6.92% 002 | 10] PH btk on fle
8§ |0 =019 [100-50T)5 ¢ 7.33 [0 .73 0.02 [ /17 ['
10920 | =044 I 1.2 1.310 [4.48 002 | %6
T‘Qa% 21.5) =1.8 [+ 150 16,2 3.3 0. 499 0.2 | 32
QA4S | 2% . 3% -0.53 | (50 |lg. 2 1 .36 |6 wg .02 | 3B TD=4&9.5" y
10 Y1) 2% .25 +0.15 liso-i00 |1 6.3 1 Lo, Su g. 02 {|2%F
(101s | 22.834+0.40 |25 -ionl10.3 ?.6116.5%9 9~-072 |11Q HoeiBd BaAnirov Low o
Lo3® | 2¢.00 =0.13 | 1156 117 .4 3.6b] 6.552 002 |1 1% Iperomase FRrauizacy
H_QELL_ZJ,OQ ~0.06| & 15p [1¢ 4 2.l | 0.54g 6.02 |43
1 o0 | 23.36 Yo 11.9 1.60 |0 -SYy 8.0Z a4 |SuBmERSIBIE PumP > TEF LA |

TuBING -9 GATE m\)&/
~NALWE DIEECOLT

In REGULATE
1OTAY £ i Lot

SIGNATURE(S) _&w o~ PAGE | of |

X I\

16



" GROUNDWATER
SAMPLE LOG SHEET

/Il' ‘\\\\
( LLLLd WEREBAN
“--' ‘..-.

Page of

Project Site Neme: I?M RIAN [{E& Q * Sasmpte 1D No.: 78 MwaR
Project No.: 5 2 QD Semple Location: AQEA g

O Domestio Weft Dats Sampled By: 1"’14 PsH ALl Z YUS /
itoring Weil Dete
0 Other Well Type: C.0.C. No.: ‘1 A.G

O QA Sample Type:

' o;i

]37/) 1 [
Mothod: 55. Ra loee

9.9%

Monitor Rnqu {ppm):
Well Casing Dia. & Materiel
Type: Y7

Total Well Depth (TD): {49
Stetic Water Level (WL): 4 40
TD-WL(R) = |3

Stert Purge (hre.):

End Purge (hre.}):

Total Purge Time (min): %
Total Amount Purood (geiL)?

: b Avindyin e 1 | Container Requirements:::: |-
QRND.E g uo« . R 3-Homi y AL
ARPNOIX T SvoA —— | LT Ampep
EvPlesweS PeEIN NG — s\

U C- / “@ S—— e [
METALS - ToTal oy D ssoLves HAD b-LT PoLy
L& SLY ST NAOh s

Tc¥ Hy SOu 1 - 250 mi Ab’\&-n
Yo, o Ha Hen .

T KN Hy S0y l-250m ) foLY
S04 IPoq — “ “

[ NO?Z He oy 1~ Ro ~»t RLY
ObumnomlNotu

MS/MSD Ouplicate D No:

TBD: To Be Determined *

N/
iz



>

' GROUNDWATER

SAMPLE LOG SHEET

Page of

529p

Project No.:

Project Site Neme: LA/ DIAN [1TEAD *

Sample 1D No.: 26 M WO 3

Sempis Location: __IEQ

O Domestic Well Dats
nitoring Well Date
O Other Well Type:

1ARS

Sempled By:

C.0.C. No.:

L/

i

O QA Sampie Type:

| Date:

Time:

: 0
Method: SS. Gu.LeR

Date: $
Methad: 5. 5. OALC0Q

552

Monitor Reading (p;ml:

Well Cesing Dia. & Material

Type: ..’/,

Totel Weill Depth (TD): Lo

Stetic Water Level (WL):

TOWL () = 6.9

One Cssing Volume: (geill) {3

Start Purge (hre.):

End Purge (hrs.): 3

Totsl Purge Time tmini: |4

Total Amount Purged (geliL):

B Analyels:: . Contaiims Requiremens::: | -Collected: {#)
[Afeng .y TE \OA tet _8-4o mlual 4
APt £ <VoA — 1-LT Amice s
P = S Y
Logues Prrm WG = S ]
NC N@ — - - N
TPH-tug i b0y - r )
1S-wyel + DigseLued _HRuo, | LT ALy v
ﬁ’c‘fﬂ“ﬁe NAOY S J
TIDC, Ny Ry Seaq |- 230 m\ Aamb.p v
TO 174 Y8 . J
TN Hy S04 250 mit Ry Z
Obseervations/Notes: —_— . .-
Sy /Poy s
NoZ, Nog By Qem b 30 vt pouLy v

Dupilicete ID No:

TBD: To Be Determined

18




ATTACHMENT 3.B

SEDIMENT SAMPLE LOG SHEETS



Eh>

SOIL & SEDIMENT SAMPLE LOG SHEET

Circie if Applicable:

Page \ of {
Project Site Name: STUMPUECK. BACKGEGUND sample IDNo..  BGDSDERING|
Project No.: 15X Sample Location: e Map
Sampled By: ERED W/ R ams el
I Surface Soil C.0.C. No.:
] Subsurface Soil
f/Sediment Type of Sampie:
] Other: f"Low Concentration
] QA Sample Type: ] High Concentration
GRAB SAMPLE DATA:
Date: & - MLQ'-\— Depth Color Description (Sand, Silt, Clay. Moisture, etc.)
Time: \\0® " MODERZAT € Silyy Snd wfsome Pin&sr&\;e\ (3w)
Method: D rect. Fitl Q-3 Baowa )
Monitor Reading (PPM): powE soturat
COMPOSITE SAMPLE DATA:
Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
"
Method:
Monitor Readings /
(Range in ppm): /
. SAMPLE COLLECTION INFORMATION: -
Analysis Container Requirements Colletted Other
| "o PEST/PCB, TAL Metels [+SalT0C ToX S0z v
g :i.‘ZZ Dﬁtﬂ":i?" 2 * Y(JZ \/
OBSERVATIONS / NOTES: MAP:
@ )4_660900m0(o\
7
\ -
Y //
- WLD C\EE
. VEtw It &Gl
2 ‘l\ 1

Signature(s): & v N

) MS/MSD Duplicate 1D No.:




@ SOIL & SEDIMENT SAMPLE LOG SHEET

Page_! of _{
Project Site Name: STiMPNECK ANNEX Sample ID No..: RGDSNoZ2Ma1
Project No.: c%1  RACKSROUND Sample Location: see magp
Sampled By: Fred sl RomseC
] Surface Soil C.0.C. No.:
] Subsurface Soil
B Sediment Type of Sampie:
[} Other: [ Low Concentration
I QA Sample Type: I High Concentration
GRAB SAMPLE DATA!
Date: F-31-979 Depth Color Description (Sand, Siit, Clay, Moisture, etc.)
Time: {13 Modernte Mediom gr. sand, trace orgqanic
Method: Dyrect: Fi\l @-3" Browsn debris , ~ (5P)
Monitor Reading (ppm): AN A wet
COMPOSITE SAMPLE DATA:
Date: Time Depth Color Description (Sand, Silt. Clay, Moistug,,_.&e:);
Method: \ (\ /
Monitor Readings / / o
(Range in ppm):
__— -
/
SAMPLE COLLECTION INFORMATION:
Analysis Container Requirements Colletted Other
| o Pest/Pea TALMetcin(r5n), ToC | TOX 3oz v
Groin Size Distobition 2% %oz v
OBSERVATIONS / NOTES: ' MAP:
Q
L4
.
3 A Lo Apl
J o “py REA-Q 4
g =000 — &
i
e
U e i
,_/,._‘ (,ufqrt—
Circle if Applicabi ‘ ‘h X\ \\/\
i e: Signature(s): }g N\ § 5‘5 .
MS/MSD Duplicate ID No.: ~— -
- PAn é—/\&/)/z %ruiﬂ-\_




~

SOIL & SEDIMENT SAMPLE LOG SHEET

Page__ of

Project Site Name: TUMPNEC c . Sample IDNo.: BLDSMHe>0(6,
Project No.: 725\ Sample Location: QcacasiER. S L EEST]
Sampled By: [[{Y®)
[} Surface Soil C.0.C. No.:
[ Subsurface Soit
ediment Type of Sample:
[ Other: 46w Concentration
[ QA Sample Type: ] High Concentration
GRAB SAMPLE DATA:
Date. B -18-17 Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: O700 . mop. BV SAKLD “Hfooah CEALE THATL.
[Method: DIRECT F e e o -3 S tErd :
{Monitor Reading (ppm): ~— Sy TUR kTR
JCOMPOSITE SAMPLE DATA:
Date: Time Depth Color Description (Sand, Sitt, Clay, Moisture, etc.)
Method: -
[Monitor Readings
(Range in ppm): /
//
/ .
SAMPLE COLLECTION INFORMATION:
Analysis Container Requirements Collected Other
THL METALS )
L PEST(PCB > € Scz —
Tox £ TOC )
GRAW SLZE DT 2% 8oz el
JOBSERVATIONS / NOTES: MAP:
- !
Wiviv NenT BF FeRE, 9TROML Frow we \(-\, s003 1
STREAM . o € srea, N
& D e
sHEND WaTer . € WL yal?
| S OF ™HE RenOr S |
?\U l\/_ Y N K »
WPESTIClors ME s TO Have BEErs C*p o n Mo Rt Teovnioe
v THE STATE FoResC & dorer ¢ —>’
Circle if Applicable: Signature(s):
MS/MSD Duplicate ID No.:

S




@ SOIL & SEDIMENT SAMPLE LOG SHEET

Page___of ___
Project Site Name: STUMPNECK: &-&Eﬁﬂm V) Sample ID No.: BEDSDootoloy
Project No.: 7581\ Sample Location: Sywate aocd STPK
Sampled By: PR
[ Surface Soil C.0.C. No.:
I Subsurface Soil
g~Sediment Type of Sample:
[j Other: §-tow Concentration
0 QA Sample Type: j High Concentration
|GRAB SAMPLE DATA: ,
Date: 7 -3\~ Depth Color Description {Sand. Silt, Clay, Moisture, etc.)
M m a Sawp WWET
Method: D\ RECT Frec O -3 oD BRY mM-q
Monitor Reading (ppm): = qO PALe Bl
COMPOSITE SAMPLE DATA:
Date: ' Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Method: / /
Monitor Readings ‘ //
(Range in ppm): //
/
SAMPLE COLLECTION INFORMATION: — ..
Analysis Container Requirements Colletted Other
| TAL WMETALS “Sn - :
T L Pesr/Pchs - € 8oz -
WK +TOC, J - -
GRAN Size 9151 2¥8ox —
OBSERVATIONS / NOTES: MAP:

S Res1oRmTIr—
> u
E- L‘m"w
—>TO Heao
QuaT<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>