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EXECUTIVE SUMMARY 

This Site Screening Process (SSP) report for seven sites at Indian Head Naval Surface Warfare Center 

(IHDIV-NSWC) Indian Head, Maryland was prepared by Tetra Tech NUS, Inc. (TtNUS) under the 

Comprehensive Long-Term Environmental Action Navy (CLEAN), Contract Number N62467-94-D-0888, 

Contract Task Order (CTO) 0803. 

 

The objective of the SSP investigation was to collect sufficient data for the seven sites to determine for 

each site whether the site requires additional investigation (e.g., remedial investigation/feasibility study), 

or whether it can be closed with no further action.  EPA Region 3 human health residential risk-based 

concentrations (RBCs) were used to evaluate human health risk.  A screening level ecological risk 

assessment was used to evaluate ecological risk.  The seven sites and the recommended dispositions 

are as follows: 

 

Site 32 –  Suspected Tool Burial 
No samples were collected at this site based on the results at Site 34, a similar site.  No action is 

recommended. 

 

Site 33 – Scrap Metal Pit  
Six subsurface soil samples and three groundwater samples were collected.  Based on the laboratory 

results and a preliminary human health risk evaluation, a supplemental sampling investigation is 

recommended to verify the results of a single turbid groundwater sample before determining if an RI is 

justified. 

 

Site 34 – Tool Burial  
One subsurface soil sample and three groundwater samples were collected. Based on comparison of the 

laboratory results to screening levels, no action is recommended. 

 

Site 36 – Closed Landfill  
A geophysical investigation was performed, but no samples were collected.  Because the geophysical 

investigation identified the presence of buried material, and because of the anticipated level of effort 

needed to evaluate this type of site, a remedial investigation/feasibility study is recommended. 

 

Site 37 – Causeway  
Five subsurface soil samples, three groundwater samples, three surface water samples, and three 

sediment samples were collected.  Based on the laboratory results and a preliminary human health risk 
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evaluation, a remedial investigation/feasibility study is recommended.  The RI should also include further 

evaluation of ecological COPCs. 

 

Site 51 – Building 101 Dry Well  
Two subsurface soil samples were collected and trace concentrations of benzene and toluene were 

detected.  Only one dry well was found in an area where two dry wells were suspected (see Site 52, 

below).  Based on the laboratory results and site conditions, no action is recommended. 

 

Site 52 – Building 102 Dry Well 
Only one dry well was found, and it was designated as Site 51.  No second dry well was found, so Site 52 

does not exist.  No action is recommended. 

 

 



   

1.0  INTRODUCTION 

This Site Screening Process (SSP) report for seven sites at Indian Head Naval Surface Warfare Center 

(IHDIV-NSWC) Indian Head, Maryland was prepared by Tetra Tech NUS, Inc. (TtNUS) under the 

Comprehensive Long-Term Environmental Action Navy (CLEAN), Contract Number N62467-94-D-0888, 

Contract Task Order (CTO) 0803. 

 

1.1 PURPOSE 

The purpose of the SSP is to determine whether operations at seven sites have resulted in the release of 

hazardous substances, pollutants, contaminants, hazardous wastes, or hazardous constituents at 

concentrations of potential environmental concern.  Five of the seven sites are among the 37 Site 

Screening Areas (SSAs) identified in Appendix B of the Federal Facilities Agreement (FFA).  SSAs are 

those geographical areas with suspected contamination that will require some level of investigation under 

the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) program.  The 

other two sites of the seven sites were not among the list of SSAs and are being investigated to confirm 

previous evaluations. 

 

1.2 OBJECTIVE AND SCOPE 

The objective of the SSP investigation was to collect sufficient data to determine whether each of the 

sites requires additional investigation [i.e., supplemental SSP investigation or remedial investigation 

(RI)/feasibility study (FS)], designation as an accelerated operable unit, or if the site can be closed with 

no action (NA).  The general scope of this SSP investigation was agreed upon by the Indian Head 

Installation Restoration Team (IHIRT) in the Site Screening Investigation Work Plan (TtNUS, 2001).  The 

following sites were investigated under this SSP: 

 

• Site 32 –  Suspected Tool Burial (SSA) 

• Site 33 – Scrap Metal Pit (SSA) 

• Site 34 – Tool Burial (SSA) 

• Site 36 – Closed Landfill (SSA) 

• Site 37 – Causeway (SSA) 

• Site 51 – Building 101 Dry Well (not an SSA) 

• Site 52 – Building 102 Dry Well (not an SSA) 

 

The investigative process consisted of research, limited geophysical investigations, media sampling, and 

analytical data evaluation.  The research consisted of a review of historical facility documents as related 

050221/P 1-1 CTO 0803 



   

050221/P 1-2 CTO 0803 

to the operations at the individual sites, and interviews with Base personnel.  Geophysical surveys were 

conducted at Sites 33, 34, 36, 51, and 52 to more accurately identify sample locations, site boundaries, 

and buried utility lines.  Environmental media sampling was conducted at six of the seven sites.  Samples 

were collected from soil, groundwater, surface water, and/or sediment locations, as appropriate, based 

on site history and possible containment transport pathways.  Analytical data were evaluated via a formal 

data validation process, background comparisons, and human health and ecological risk screening 

analyses.  

 

1.3 REPORT ORGANIZATION 

Section 1.0 of this report presents the purpose, scope, and objectives of this report.  Section 2.0 provides 

background information for IHDIV-NSWC.  Section 3.0 describes the investigative procedures that were 

used to implement the fieldwork at the SSP sites.  A discussion of the general data evaluation methods 

used in this SSP report is provided in Section 4.0.  Sections 5.0 through 11.0 provide the background, 

physical characteristics, summaries of field activities, analytical data, risk screening analyses, 

conclusions, and recommendations for each SSP site. 

 

Support documentation for the SSP investigation is appended to this report.  The field forms associated 

with the field investigation are contained in Appendices A through F.  The entire analytical database 

(including nondetect and positive analytical results) for the SSP sites and a data validation report for the 

associated chemical analyses are provided in Appendices G and H.  Appendix I contains support 

documentation for the human health risk screening analyses.  

 



   

2.0  BACKGROUND INFORMATION 

This section presents the facility location and history, a discussion of previous environmental 

investigations at IHDIV-NSWC, physical characteristics of the facility, demography and land use, and 

ecology. 

 

2.1 FACILITY LOCATION  

The IHDIV-NSWC is located in northwestern Charles County, Maryland, approximately 25 miles 

southwest of Washington, DC.  The IHDIV-NSWC is a military facility consisting of the Main Area on the 

Cornwallis Neck Peninsula and the Annex on Stump Neck.  The Main Area is bounded by the Potomac 

River to the northwest, west, and south, Mattawoman Creek to the south and east, and the town of Indian 

Head to the northeast (Figure 2-1).  Stump Neck Annex is located across Mattawoman Creek.  The 

Stump Neck Annex is not contiguous with the main area.  It has a separate United States Environmental 

Protection Agency (EPA) identification number, and is operated by a tenant.  Sites 32, 33, 34, 36, and 37 

are located within the Stump Neck Annex.  Sites 51 and 52 are located within the main base area.  The 

locations of the seven sites are shown on Figures 2-2 and 2-3.   

 

2.2 PREVIOUS INVESTIGATIONS 

The following provides brief descriptions of past investigations at IHDIV-NSWC, which were conducted to 

address some or all of the Installation Restoration (IR) sites and that specifically relate to the seven sites 

included in this report. 

 

In 1983, the Navy completed an initial assessment study (IAS) of IHDIV-NSWC.  This study identified and 

examined 29 sites in the Main Area and 9 sites in the Stump Neck Annex.  Sites 32, 33, 34, 36, and 37 

were included in this study.  In 1996, the Navy, EPA, and Maryland Department of the Environment 

(MDE) decided to perform RIs at eight sites in the Main Area and postpone further investigation of the 

balance of the sites to the Site Screening Process (EPA and DON, 2000). 

 

In 1992, the Navy completed a supplemental preliminary assessment (PA).  This PA was an addendum to 

the IAS and examined 17 additional sites in the Main Area.  Sites 51 and 52 were included in this study.  

At that time, no action was recommended for Sites 51 and 52. 

 

In 1988, the EPA completed a Resource Conservation and Recovery Act (RCRA) solid waste 

management unit (SWMU) Investigation of the Main Base Area.  This document included 78 SWMUs and 
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12 areas of concern.  In 1990, the EPA completed a RCRA SWMU Investigation of the Stump Neck 

Annex.  This document included 24 SWMUs.  Sites 32, 33, 34, 36, and 37 were identified as SWMUs. 

 

Since 1983, additional site-specific investigations, studies, and removal actions have been performed at 

other sites throughout IHDIV-NSWC.  Information on these studies can be found in other reports.  In 

addition, Sites 51 and 52 are encompassed by the RI that is currently underway in the Lab Area (Sites 14, 

15, 16, 49, 50, 53, 54, and 55). 
 

A basewide Background Investigation (BI) was performed in 1997 (B&R Environmental, 1997).  This 

study was expanded and revised in February 2002 (TtNUS, 2002).  The purpose of the BI was to 

establish a basewide background database for IHDIV-NSWC that would be used as a tool to evaluate 

analytical results for soil and groundwater samples collected during future investigations.  In particular, 

the data contained in the BI would be used to determine whether environmental samples collected at 

IHDIV-NSWC contain contaminants at concentrations that exceed naturally occurring background 

concentrations.  Section 4.2 contains a more detailed discussion of the BI and its applicability to the SSP. 

 

2.3 PHYSICAL SETTING 

General descriptions of the physical setting at IHDIV-NSWC are provided below. 

 

2.3.1 Topography, Surface Water, and Drainage 

Indian Head consists of two areas: the Indian Head NSWC and the Stump Neck Annex.  Indian Head lies 

within the Atlantic Coastal Plain Physiographic Province, approximately 8 to 10 miles east of the Fall Line 

that marks the western extent of the Atlantic Coastal Plain Physiographic Province.  The two facilities 

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 along the Potomac River is characterized by 40- to 50-foot bluffs, and the eastern side along 

Mattawoman Creek is more gradational, except for a few areas with several 10- to 40-foot bluffs (Hart, 

1983).  

 

The three principal waterways in the vicinity of IHDIV-NSWC and Stump Neck Annex are the Potomac 

River, Mattawoman Creek, and Chicamuxen Creek.  The Potomac River is a tidally influenced estuary 

that is slightly brackish.  Mattawoman and Chicamuxen Creeks are tributaries to the Potomac River.  Both 

are also tidally influenced.  Tidal marshes exist along Mattawoman Creek and Chicamuxen Creek.   
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Wastewater from IHDIV-NSWC is discharged directly to the Potomac River or Mattawoman Creek and 

from outfalls to tributaries of the Potomac River or Mattawoman Creek.  The wastewaters consist of 

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

 

2.3.2 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.  

 

The geologic units underlying IHDIV-NSWC, in stratigraphically ascending order, are the Lower 

Cretaceous Potomac Group, the Tertiary age Aquia Formation and Park Hall Formation, and several 

Quaternary fluvial and estuarine deposits. 

 

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 

Potomac Group consists of 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 Patapsco Formation generally consists of clays with interbedded sand units.  The Arundel 

Formation generally consists of a variegated clay.  The Patuxent Formation consists 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.  The formation is approximately 

0 to 80 feet thick in the IHDIV-NSWC peninsula area. 

 

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 approximately 60 feet. 

 

The Tertiary geologic formations are missing in many locations in the IHDIV-NSWC peninsula area.  

Where this occurs, the overlying Quarternary deposits come in contact with the underlying Cretaceous 

formations.  The Quarternary fluvial and estuarine deposits in the IHDIV-NSWC peninsula area consist of 

Pleistocene paleochannel deposits and Holocene alluvial deposits (Hiortdahl, 1990).  These deposits 

consist of gravel, sand, silt, clay, and peat mixtures with irregular bedding.  The aggregate thickness may 

range from 0 to approximately 40 feet. 
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2.3.3 Hydrogeology 

The lower and middle sands of the Patasco Formation and the Patuxent Formation of the Potomac Group 

are the principal aquifers for domestic use at the IHDIV-NSWC.  Potable water wells at IHDIV-NSWC are 

screened in one or more sand zones to an average depth of 200 to 300 feet.  These potable water wells 

serve an approximate population of 3,350 people, including civilian and enlisted Navy employees and 

contractor employees.  None of these wells supply reserves or residences beyond the facility boundaries.  

The Upper Sands of the Patasco Formation are poor producers of groundwater in the area and are not 

considered to be an important aquifer.  The Upper Sands are considered to be a confining layer above 

the underlying Middle and Lower Sand Aquifers in the area and below the shallow, small-scale, surficial 

water-bearing zones.  The Middle Sand aquifer is believed to be hydraulically connected to the Potomac 

River, where the river has eroded into the aquifer.  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). 

 

Shallow, unconfined to semiconfined groundwater at the IHDIV-NSWC occurs from near surface to 

approximately 45 feet below ground surface (bgs), with water-table elevations ranging from sea level to 

approximately 65 feet above msl.  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 and during periods of high tide.  It is assumed that shallow groundwater flow follows 

topography and discharges into local water bodies. 

 

2.3.4 Climate 

IHDIV-NSWC is located in the Atlantic Coastal Plain on the eastern bank of the Potomac River, midway 

between the rigorous climate of the north and the mild climate of the south.  Since IHDIV-NSWC is 

located in the middle latitudes where the general atmospheric flow is from west to east across North 

America, it has a continental-type climate with four well-defined seasons.  However, the proximity of the 

Potomac River and its tributaries has a considerable modifying effect on the climate, especially in 

moderating extreme temperatures. 

 

Indian Head 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, and the Potomac River and Atlantic Ocean contribute to more moderate temperatures and 

higher humidity. 
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The annual normal temperature (1971 to 2000) is 56ºF (UMD, 2002).  The warmest month is typically 

July, with a normal temperature of 76ºF, and January is the coldest month, with a normal temperature of 

35ºF.  The normal annual precipitation is approximately 44 inches, normal monthly precipitation varying 

from 2.25 (February) to 4.60 (August) inches. 

 

Prevailing surface winds are from the west-northwest to northwest except during the warm months of the 

year, when they become more southerly.  The periods with most wind occur in late winter and early 

spring.  The growing season is approximately 187 days long. 

 

More detailed data are presented in Tables 2-1, 2-2, and 2-3. 

 

2.4 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, 1974.  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 Annex and surrounding area are Alluvial Land, Exum,  

Gravelly Land,  Mattawan, and Westphalia. 

 

The Beltsville Silt Loam is found primarily in the upland elevations of the northern portion of the Indian 

Head facility.  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 found in the northern portion of IHDIV-NSWC.  Cut-and-fill lands are areas 

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

 

The Keyport and Elkton Silt Loams are found in the lower elevations of the southern portion of IHDIV-

NSWC.  They are both clayey silt loam soils.  Both series are slowly permeable; however, the Elkton 

series is less permeable than the Keyport series. 

 

The Gravelly Land soils 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, which generally drain 

poorly.  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. 
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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.  

 

2.5 DEMOGRAPHY AND LAND USE 

The main area of IHDIV-NSWC on Cornwallis 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 population of IHDIV-NSWC is approximately 4,050.  This includes approximately 2,200 civilian 

employees, 500 military personnel, 800 contractor personnel, and 550 military dependants.  Based on the 

2000 U.S. Census Bureau estimates, the population of the town of Indian Head is approximately 3,422, 

and the total population of Charles County is 120,546.  The town of Indian Head is primarily residential, 

with a business corridor located along Maryland Route 210.  Tourism comprises a significant portion of 

the local commerce, because Indian Head is located near some of the best fishing locations on 

Mattawoman Creek. 

 

2.6 ECOLOGY 

The information in this section was extracted from the IAS report (Hart, 1983), except where noted. 

 

2.6.1 Flora 

Approximately 35 percent of IHDIV-NSWC is wooded.  The forests consist of hardwoods, including oak 

and hickory, and loblolly and Virginia pines.  The upland areas are characterized by older growth of pine 

and oaks, and the lower elevations are composed of sycamore, ash, elm, and sweet gum. 

 

About 53 percent of IHDIV-NSWC is open field and shrub vegetation.  Loblolly pine, sweet gum, red 

cedar, and black locust are typical of these communities. 

 

Along the shoreline and beaches of the Potomac River, black persimmon, false indigo, poison ivy, sea 

myrtle, grape, and Virginia creeper are present, along with phlox, gama grass, panic grass, Bermuda 
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grass, or finger grass.  Marsh areas predominate along the shores of Mattawoman Creek.  They are 

characterized by jewelweed, alger, marsh cattail, weedgrass, sedge, three square bulrush, wild rice, 

saltmarsh cordgrass, smartweek, and marsh mallow. 

 

2.6.2 Wildlife 

The ecosystem at IHDIV-NSWC supports a variety of animal life, including an abundant white-tailed deer 

population.  Other common mammals include possum, bats, squirrels, mice, raccoon, woodchuck, 

rabbits, skunks, and other burrowing rodents, such as voles and shrews.  The birds found within Charles 

County include grebes, herons, ducks, geese, hawks, kestrels, osprey, eagles, owls, gulls, and perching 

birds, such as robins, warblers, and jays.  Common reptiles and amphibians of Charles County include 

lizards, snakes, turtles, salamanders, frogs, and toads. 

 

2.6.3 Aquatic Life 

The area of the Potomac River adjacent to IHDIV-NSWC is part of the spawning and nursery area for 

striped bass, white perch, herrings, and shad.  Bay anchovies and three species of silversides also spawn 

and nurse within this area.  The area is the upstream limit of the nursery area for estuarine-dependent 

species, including the Atlantic menhaden and Atlantic croaker.  Mattawoman Creek is a spawning area 

for blueback herring, white and yellow perch, and gizzard shad. 

 

2.6.4 Threatened and Endangered Species 

Several rare, threatened, and endangered species of plants and animals occur on or near IHDIV-NSWC.  

A rare, threatened, and endangered species and natural protection area (sensitive or rare habitat) survey 

was performed at IHDIV-NSWC by the Maryland Natural Heritage Program in 1992.  A comprehensive list 

of the species observed by Maryland Department of Natural Resources (MDNR) is provided in their 

survey report (MDNR, 1992). 

 



TABLE 2-1 

Month 

TEMPERATURE DATA FOR LAPLATA, CHARLES COUNTY, MARYLAND 
SITE SCREENING REPORT 

INDIAN HEAD DIVISION NSWC 
INDIAN HEAD, MARYLAND 

Norma I(’) Normal(’) 
Maximum Minimum 

Temperature Temperature 

January 

February 
March 

April 

Mav 

44 26 

48.5 28.4 

57.8 35.4 

68.4 43.2 

74.6 53.2 

June 

July 

August 

September 
October 
November 
December 

81.2 61.9 

84.8 66.8 

83.4 65.4 

77.9 58.7 

68 47.1 

58.6 38.1 

48.2 30.1 

56.3 I 44.04 I I Annual 

1 Normals are calculated using data collected from 1971 -2000. 
2 Extreme Maximum Temperatures from 1948 through 1998. 
3 Extreme Minimum Temperatures from 1948 through 1998. 

66.3 46.2 

Most Recent 
Date of 
Extreme 
Minimum 

Extreme(3) 
Minimum 

Tem peratu re 

-8 I 1/22/1984 I 
211 811 979 

311 111 960 

20 I 4/7/1982 I 
51911 956 

61211 966 

46 I 7/1/1988 I 
45 I 8/29/1986 :i 9/21/1956 1 

10/24/1969 

Source: Maryland State Climatologist Office, University of Maryland Collage Park, Department of Meteorology, November 2002. 
http://www.atmos.umd.edu/-climate/ 



TABLE 2-2 

Normal(') Monthly 
Precipitation 

Month 

January 3.42 
February 2.85 

PRECIPITATION DATA FOR LAPLATA, CHARLES COUNTY, MARYLAND 
SITE SCREENING REPORT 

INDIAN HEAD DIVISION NSWC 
INDIAN HEAD, MARYLAND 

Most Recent Date of 
Maximum(*) Daily Maximum Daily 

Precipitation Precipication 
2.37 112711 976 
2.2 212311 994 

1 Normals are calculated using data collected from 1971 -2000. 
2 Maximum Daily Precipitation from 1948 through 1998. 

Source: Maryland State Climatologist Office, University of Maryland Collage Park, Department 
of Meteorology, November 2002. http://www.atmos.urnd.edu/-climate/ 



TABLE 2-3 

Minimum Temperature Less 
Than or Equal to 32 Degrees 
Maximum Temperature Less 

MISCELLANEOUS WEATHER DATA FOR LAPLATA, CHARLES COUNTY, MARYLAND 
SITE SCREENING REPORT 

INDIAN HEAD DIVISION NSWC 
INDIAN HEAD, MARYLAND 

Average Number Average Date of Average Date of 
of Days First Occurrence Last Occurrence 

96 October 24 April 20 

Than or Equal to 32 Degrees 
Maximum Temperature Greater 

8 December 21 February 11 

Than or Equal to 90 Degrees 
Growing Season (’) 

1 The growing season is defined as the number of days between the last 32-degree 
temperature in the spring and first in the fall. 

24 May 25 September 3 
187 NIA N/A 

Source: Maryland State Climatologist Office, University Of Maryland Collage Park, Department 
of Meteorology, November 2002. http://www.atmos.umd.edu/-climate/ 
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3.0  GENERAL INVESTIGATIVE PROCEDURES 

Investigation of the sites was conducted in accordance with the Site Screening Investigation Work Plan 

(TtNUS, 2001).  This plan was developed to identify the presence or absence of contaminants at each 

site. 

 

3.1 GEOPHYSICAL SURVEYS 

Earth Resources Technology, Inc. (ERT) performed electromagnetic (EM), magnetic, and ground 

penetrating radar (GPR) surveys on January 22, 2002 through January 24, 2002.  An EM survey was 

conducted at Site 34 to determine the location of buried beryllium-copper alloy tools and at Site 36 to 

determine the extent of a closed landfill.  A magnetic survey was conducted at Site 33 to determine the 

location of buried scrap metal.  A GPR survey was conducted at Sites 51 and 52 to determine the 

locations and depths of steam lines entering dry wells.  The ERT geophysical report is provided in 

Appendix D. 

 

3.2 FIELD SAMPLING 

3.2.1 Temporary Well Point Construction 

Temporary well points were installed by advancing the borehole using hollow-stem auger (HSA) drilling 

methods.  An all-terrain vehicle (ATV) HSA drill rig with minimum 4-1/4-inch inside diameter (ID) augers 

was used to perform the drilling.  The on-site TtNUS geologist determined the total drilling depth. 

 

After the boring was completed, the 1-inch- or 2-inch-diameter, flush-joint, threaded Schedule 40 

polyvinyl chloride (PVC) well screen and riser pipe were positioned in the borehole by inserting the PVC 

casing through the center of the HSA.  Well screens were factory slotted with 0.010-inch screen slot size.  

A sand filter pack was installed between the outside of the well screen and the borehole wall.  In most 

cases, filter sand was added to approximately 2 to 3 feet above the top of the 10-foot well screen.  A 

minimum 2-foot-thick bentonite pellet seal was then added above the top of the sand pack and allowed to 

hydrate to seal the well from surface infiltration of water.  TtNUS well completion forms are provided in 

Appendix A. 

 

The temporary well points were developed just prior to purging for sample collection.  The groundwater 

from the well was pumped until it was reasonably clear.  Stabilization parameters were then measured as 

part of the purging process.  After groundwater sampling was completed, the temporary wells were 

abandoned by pulling out the PVC riser and screen material and backfilling the borehole with bentonite 

chips.  State of Maryland well abandonment reports and completion reports are provided in Appendix A.   
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3.2.2 Soil Borings and Subsurface Soil Sampling 

Subsurface soil borings were drilled using an ATV HSA rig and utilizing 2- and 3-inch split spoons.  

Subsurface soil samples were generally collected along continuous 2-foot intervals to the maximum 

boring depth.  A geologist visually classified and logged all split-spoon samples.  At the time of extraction, 

each split-spoon sample was also scanned for volatile organic compounds (VOCs) using the photo-

ionization detector (PID).  Soil boring logs are provided in Appendix B. 

 

Some subsurface soil samples were collected using a hand auger.  At test pits, subsurface soil samples 

were collected directly from the backhoe bucket. 

 

To minimize possible cross contamination between the drilling and sampling of each boring, the augers 

and all downhole sampling tools were cleaned with a high-pressure steam cleaner.  In addition, the split-

spoon samplers were cleaned between sample intervals at a particular boring using non-phosphate 

detergent and a clean water wash and rinse.  Sample log sheets that were generated for each sample 

are provided in Appendix C. 

 

3.2.3 Groundwater Sampling 

Groundwater samples were collected from the wells in accordance with the low-flow sampling procedures 

detailed in the station standard operating procedures (SOPs) (NSWC, 1996).  Stabilization parameters, 

pH, temperature, dissolved oxygen, and specific conductivity were measured at 5-minute intervals using 

a flow-through cell in combination with the U-22 water-quality meter.  Groundwater sample collection was 

not initiated until at least one saturated screen length well volume was removed and 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 less than 10 nephelometric turbidity units (NTU) for turbidity.  

The depth from the top of the well casing to the water level was measured to the nearest 0.01 foot and 

recorded between each purge volume.  Sample log sheets generated for each sample are provided in 

Appendix C. 

 

A submersible bladder pump was used at Site 33 (2-inch ID wells).  The pump and its associated cables 

were lowered slowly into the well to at least 2 feet above the bottom of the well to minimize agitation.  All 

other wells were sampled using a peristaltic pump.  The peristaltic pump purging and sampling apparatus 

used to collect groundwater samples consisted of a length of ¼ inch Teflon tubing connected to the 

pump.  Silicon tubing was threaded through the pump to connect with the Teflon tubing.  
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3.2.4 Surface Water Sampling 

Surface water samples were collected by slowly immersing the glass collection vial into the water body 

and allowing the water to gently drain along the inner wall of the vial.  The container for VOC analysis 

was filled so there was no air space; this was accomplished by filling the vial cap with sample water and 

slowly pouring the water into the vial until the vial was completely full.  Sample log sheets generated for 

each sample are provided in Appendix C. 

 

3.2.5 Sediment Sampling 

Sediment samples were collected from the top 0 to 6 inches of the streambed using disposable and 

dedicated plastic pre-cleaned hand trowels.  However, the volatile organics analysis aliquot was obtained 

using an Encore sampler.  The remaining material was homogenized and distributed into the remaining 

sample containers.  Sample log sheets generated for each sample are provided in Appendix C. 

 

3.2.6 Quality Control Samples 

Quality assurance/quality control (QA/QC) samples were collected in accordance with the work plan 

(TtNUS, 2001) and included field duplicates, trip blanks, and equipment (rinsate) blanks.  Five field 

duplicates, three trip blanks, and two rinsate blanks were collected.  One field duplicate was collected per 

ten samples per medium.  One field blank was collected for the entire sampling event.  One trip blank 

was analyzed per cooler containing VOC samples.  For rinsate blanks, rinsate was batched and sampled 

each day; blanks were submitted for analysis every other day.  Matrix spike and matrix spike duplicate 

samples were collected once for every 20 samples.  Since QA/QC samples were only collected once for 

every 10 or 20 samples, some of the sites may not have any site-dedicated QA/QC samples. 

 

3.2.7 Water-Level Measurements 

One complete round of water level measurements was collected from nine temporary monitoring wells on 

February 12, 2002.  The synoptic groundwater level measurement was performed to determine the 

groundwater flow pattern at each site.  Measurements were taken with an electronic water-level indicator 

(M-scope) using the top of the well riser pipe as the reference point for determining depths to water.  

Groundwater-level measurements were recorded on a groundwater-level measurement form to the nearest 

0.01 foot.  The groundwater level data are provided in Appendix  E. 

 

3.3  LABORATORY ANALYSES 

Samples were analyzed by some or all of the following methods: 
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- Target Compound List (TCL) VOCs [Contract Laboratory Program (CLP) Statement of Work 

(SOW) OLM04.2 or CLP SOW OLC02.1)] 

- TCL Semivolatile Organic Compounds (SVOCs) (CLP SOW OLM04.2 or CLP SOW 

OLC02.1) 

- TCL Pesticides/polychlorinated biphenyls (PCBs) (CLP SOW OLM04.2 or CLP SOW 

OLC02.1) 

- Target Analyte List (TAL) Metals (CLP ILM04.1) 

- Explosives (SW-846 8330) 

 

3.4 INVESTIGATION DERIVED WASTE HANDLING 

Purge water, decontamination water, and development water generated during field operations were 

collected and containerized in a 1000-gallon plastic tank in an area across the street from Building D-21C.  

Drill cuttings were placed in a lined and covered roll-off box in the same area. 

 

A plastic-lined decontamination pad constructed near Building D-21C was used to collect the water when 

the drilling rig and equipment were steam cleaned.  The water was pumped out of the lined pad into 55-

gallon drums.  The water was subsequently transferred from the drums to the 1000-gallon plastic tank. 

 

Bay Associates, Inc. was contracted to profile and dispose of the investigation-derived waste (IDW).  The 

IDW was removed from the site on March 19, 2002 and transported to an off-site disposal facility. 

 

3.5 SURVEYING 

A licensed Maryland land surveyor determined the horizontal and vertical coordinates of all sample 

locations.  Existing base control points within IHDIV-NSWC were used as reference points.  The horizontal 

locations of all points were surveyed to the ± 0.1 foot. The tops of PVC riser pipe and ground surface 

elevations were surveyed to the ± 0.01 foot for the monitoring well locations.  Horizontal positioning was 

referenced to 1983 North America Datum (NAD), and vertical elevations were referenced to the North 

American Geodetic Vertical Datum (NGVD) 1929.  In addition to sampling locations, two benchmark 

monuments (brass cap) were installed at each site.  Survey data are included in Appendix F. 

 



4.0 GENERAL DATA EVALUATION METHODS 

4.1 DATA EVALUATION 

All samples were subjected to data validation. Data validation is an objective, systematic process in which 

analytical data are reviewed to ascertain the validity of the reported results and to identify for the data user 

the possible limitation of these results. This section summarizes the various aspects of the data validation 

process. Appendix G contains the data validation memoranda for all samples, and Appendix H includes 

the entire database. 

4.1 .I General Data Validation Procedures 

Validation of data generated for samples collected during the field effort was completed in accordance 

with the Navy Installation Restoration Laboratory Quality Assurance Guide [Naval Facilities Engineering 

Service Center (NFESC), 19961 and the EPA Region 3 Modifications to the Contract Laboratory Program 

(CLP) National Functional Guidelines for Organic and Inorganic Data Review (EPA, 1993 and 1994~).  

During data validation activities, the SSP sample results were evaluated for data completeness; holding 

time compliance; calibration compliance; laboratory and field blank contamination; surrogate spike 

recovery; matrix spike recovery; laboratory control sample recovery; matrix spike, laboratory, and field 

duplicate precision; internal standard response; inductively coupled plasma (ICP) interferences; serial 

dilution; sample quantitation; and detection limits. Hard-copy data deliverables and electronic data files 

received from the analytical laboratory(s) were reviewed for completeness and accuracy. 

Calibration standards were evaluated to assess compliance with the analytical method. An evaluation of 

the calibration standards aided in the elimination of false negatives. An assessment of calibration non- 

compliance also was used to qualify all analytical results (positive and nondetect results). 

Evaluation of laboratory and field blank analyses aided in the elimination of false positive results. 

Laboratory artifacts and contaminants present in method blanks were used to establish action levels and 

were correlated to associated environmental samples. Positive results in environmental samples less 

than the established blank action level for an associated group of environmental samples were considered 

to be false positives. 

Laboratory control sample recoveries were evaluated to. assess the accuracy of laboratory operations. 

Surrogate and matrix spike recoveries were evaluated to assess the accuracy of laboratory operations as 

affected by sample matrix. Matrix spike duplicate, laboratory duplicate, and field duplicate results were 
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used to evaluate the precision of the data. Internal standard responses were evaluated for gas 

chromatography/mass spectrometry (GUMS) methods to ensure that instrument sensitivity and response 

were stable during the analysis of samples. ICP interference check standards were used to verify the 

laboratory’s interelement and background correction factors for spectral interference. Serial dilution 

results were evaluated to determine whether significant physical or chemical interferences existed for the 

sample matrix. 

The overall determination of data utility or reliability was based upon laboratory compliance with specified 

methods and adherence to quality control requirements. Noncompliances observed during the validation 

process typically resulted in qualification of the associated analytical data. The qualifiers alert the data 

user to imprecise or estimated results and, in the worst case, unreliable and unusable data. 

The net results of the validation process were summarized in sample-delivery-group-specific technical 

reports consisting of a memorandum, a section of qualified analytical results, results as reported by the 

laboratory, and a supporting documentation section that provided the rationale for changes and/or 

qualification of the data. These memoranda provide detailed explanations of the results of the data 

validation review and are kept on file at the TtNUS Pittsburgh, Pennsylvania office. 

4.1.2 DataNalidation Qualifiers 

Various qualifiers are attached to analytical data by the laboratory and as a result of the data validation 

process. As mentioned previously, qualification of analytical data during the validation process (i.e., 

application of 6, J, K, L, R, UJ, UL, and UR qualifiers) was conducted as required by EPA Region 3 

guidance (EPA, 1993 and 1994~). The attachment of the data qualifiers to analytical results signifies the 

occurrence of quality control noncompliances that were noted during the course of data validation. The 

various data qualifiers are defined as follows: 

B - This qualifier is added to a positive result (reported by the laboratory) during the data validation 

process if the detected concentration reported by the laboratory is determined to be attributable to 

contamination introduced during field sampling or laboratory analysis. The result is considered to be a 

false positive. 

J - Indicates that the chemical was detected. However, based on laboratory noncompliances noted 

during the data validation process, the associated numerical result is not a precise representation of 

the amount that is actually present in the sample. The laboratory-reported concentration is considered 

to be an estimated value. The bias (high or low) of this result cannot be determined. 
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K - Indicates that the chemical was detected. However, the associated numerical result is not a 

precise representation of the amount that is actually present in the sample. The laboratory-reported 

concentration is considered to be biased high based on laboratory noncompliances noted during the 

data validation process. 

L - Indicates that the chemical was detected. However, the associated numerical result is not a 

precise representation of the amount that is actually present in the sample. The laboratory-reported 

concentration is considered to be biased low based on laboratory noncompliances noted during the 

data validation process. 

R - Indicates that the chemical may or may not be present. The positive analytical result reported by 

the laboratory is considered to be unreliable and unusable. This qualifier is applied during the data 

validation process when gross laboratory technical deficiencies are observed. 

U - Indicates that the chemical was not detected at the numerical detection limit (sample-specific 

quantitation limit) noted. Nondetect results are reported in this manner by the laboratory. 

UJ - Indicates that the chemical was not detected. However, the detection limit (sample-specific 

quantitation limit) is considered to be estimated based on problems encountered during laboratory 

analysis, as noted during the data validation process. The associated numerical detection limit is 

regarded as inaccurate or imprecise. The bias (high or low) of this result cannot be determined. 

UL - Indicates that the chemical was not detected. However, the detection limit (sample-specific 

quantitation limit) is considered to be biased low based on problems encountered during laboratory 

analysis, as noted during the data validation process. The associated numerical detection limit is 

regarded as inaccurate or imprecise. 

UR - Indicates that the chemical may or may not be present. The nondetect analytical result reported 

by the laboratory is considered to be unreliable and unusable. During the data validation process, this 

qualifier is applied in cases of gross laboratory technical deficiencies (i.e., holding times missed by a 

factor of two times the specified time limit, severe calibration noncompliances, and extremely low 

quality control recoveries). 

The preceding data qualifiers added during the data validation process may be categorized as indicative of 

major or minor problems. Major problems are defined as issues that result in the rejection of data, 

qualified with R and UR data validation qualifiers. These data are considered invalid and are not used for 

the risk screening analysis and decision-making purposes. Minor problems are defined as issues 
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resulting in the estimation of data, qualified with B, J, K, L, UJ, and UL data validation qualifiers. Analytical 

results qualified as estimated or biased are suitable for the risk screening analysis and decision-making 

purposes. 

4.2 BACKGROUND DATABASE 

A basewide background investigation (BI) was conducted at IHDIV-NSWC between June 18, 1997 and 

September 17, 1997 (B&R Environmental, 1997). Additional background samples were collected, and the 

BI was revised in 2002 (TtNUS, 2002). The purpose of the BI was to establish a basewide background 

database that would be used as a tool to evaluate analytical results for soil, groundwater, and sediment 

samples collected during future IHDIV-NSWC investigations. In particular, the data contained in the BI 

would be used to determine whether environmental samples collected at IHDIV-NSWC contain 

contaminants at concentrations that exceed naturally occurring background concentrations. 

The following conclusions were developed from the analysis of the data generated during the BI: 

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). 

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 soil 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. 

The background soils dataset was subdivided 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 BI: 

0 Surface soil samples 

Clayey subsurface soil samples 

Non-clay subsurface soil samples 

Table 4-1 summarizes the background values. Because of the limited number of sample locations (three 

or fewer per medium) collected at each site, the 95 percent upper tolerance limit (UTL) was used as a 
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threshold background level. This approach is somewhat conservative since it may lead to false positives; 

that is, a chemical may be identified as a chemical of potential concern (COPC) when it is actually a 

background chemical. As additional samples are collected in subsequent sampling rounds, more rigorous 

statistical evaluations can be performed that may show that a chemical is at background concentrations. 

Any site sample concentrations that were less than the background values were not considered as 

COPCs. The background values are also included in the data evaluation tables in the subsequent 

sections. 

For the site screening process, background threshold values (95 percent UTLs) were used for soils and 

groundwater samples. 

4.3 HUMAN HEALTH RISK SCREENING METHODOLOGY 

The purpose of the human health risk screening in this document is to conservatively estimate the 

potential risk to human health so that management decisions can be made for a site (for example, should 

the site be recommended for an RI/FS or removed from further study). Note that, if the human health risk 

is determined to be unacceptable, and therefore, requires further investigation, then an abbreviated 

ecological risk screening evaluation will be performed in the SSP since a more thorough ecological risk 

valuation will be performed during the later investigation. 

The risk screening analysis conducted for the SSP sites consists of steps similar to those used in a 

baseline human health risk assessment. The steps include 

0 

Exposure assessment 

Toxicity assessment 

Risk characterization 

Data evaluation (i.e., selection of COPCs) 

The risk screening analysis is based on the methodologies used to calculate EPA Region 3 risk-based 

concentrations (RBCs) (which are updated semi-annually) to conservatively assess potential exposure 

and toxicity to human receptors. The RBCs for soil are based on a lifetime resident for carcinogens and a 

child resident for noncarcinogens. The RBCs for tap water are based on a lifetime resident for 

carcinogens and an adult resident for noncarcinogens. The steps for performing the risk screening 

analysis are described below. 

Note that the activities at the sites that were sampled were all subsurface (burial pits and dry wells). If 

contamination was present, it would most likely to be found in the subsurface rather than in the surface 

soil. Therefore, no surface soil samples were proposed or collected.. 
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4.3.1 Selection of Chemicals of Potential Concern 

The following factors were considered in the selection of COPCs for human receptors: 

0 

0 Chemical toxicity 

0 

Occurrence and distribution of chemicals in the environmental media 

Comparisons of site-specific concentrations with representative Basewide background concentrations 

4.3.1 .I Occurrence and Distribution 

The initial list of COPCs for the SSP sites included any chemical detected at least once in environmental 

samples collected for a site. Essential human nutrients, not otherwise known to be associated with the 

sites (magnesium, potassium, calcium, and sodium) and present at low concentrations and toxic only at 

high doses, were not included in the initial list of COPCs. 

4.3.1.2 Chemical Toxicity 

After the initial list of COPCs was completed, the data were further screened on the basis of chemical 

toxicity. The maximum concentration of a chemical detected in an environmental medium was compared 

to the most recent EPA Region 3 RBC (EPA, 2002) and other applicable criteria identified in this section. 

For the purposes of this report, the values used to select COPCs based on chemical toxicity were referred 

to as “risk screening levels.” In general, if the maximum detected concentration at a site was greater than 

a risk screening level, the chemical was identified as a COPC. Because of the additive noncarcinogenic 

effects of some chemicals (i.e., some noncarcinogenic chemicals impact the same target organs or 

exhibit similar mechanisms of action), one-tenth of the RBC for noncarcinogenic effects was used as the 

risk screening level to select COPCs. 

For soil and sediment, the following risk screening levels were used to select COPCs: 

0 

0 

EPA Region 3 RBCs for soil ingestion under residential land use (EPA, 2002). 

EPA Region 3 soil screening levels (SSLs) for the migration of chemicals from soil to groundwater 

(EPA, 2002). 

Federal (generic) SSLs for inhalation (transfers from soil to air) (EPA, 1996). 0 

EPA Region 3 SSLs for migration to groundwater have not been developed for all constituents. For 

constituents lacking EPA Region 3 SSLs, federal SSLs for migration to groundwater were used, if 

available. For this report, the federal SSLs were used for mercury and nickel. 
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The following risk screening levels were used to select COPCs for groundwater: 

0 

0 

EPA Region 3 RBCs for tap water ingestion under residential land use (EPA, Region 3, 2002). 

Federal drinking water standards, including Primary and Secondary Maximum Contaminant Levels 

(MCLs) and Action Levels (EPA, 2000). 

The surface water criteria presented in the remainder of this section were used to identify a conservative 

list of COPCs for groundwater. This criteria were used to address groundwater that is expected to impact 

nearby surface water bodies via groundwater discharge. 

COPCs for surface water were selected using the following risk screening levels: 

0 

0 

EPA Region 3 RBCs for tap water ingestion under residential land use (EPA, 2002). 

Federal Recommended Water Quality Criteria (WQC) for the protection of human health (EPA, 1999). 

Because federal and Maryland water quality criteria are only available for a limited number of chemicals, 

EPA Region 3 RBCs for tap water ingestion were also used to select COPCs for surface water. Tables 

4-2 and 4-3 summarize the risk screening levels for soil and water, respectively. 

4.3.1.3 Background 

COPCs for inorganics in soil and groundwater were also selected based on a comparison of site 

concentrations to representative Basewide background concentrations, as described in the revised BI 

report (TtNUS, 2002). If the maximum detected concentration of a chemical at a site exceeded the risk 

screening levels and the representative background concentration, the chemical was retained as a COPC 

for further risk evaluation. 

4.3.2 Exposure Assessment 

The human health exposure assessment defines and evaluates, quantitatively or qualitatively, the type or 

magnitude of human exposure to COPCs identified in environmental media at the SSP sites. The general 

conceptual site model (CSM) for the SSP sites is presented as Figure 4-1. A general discussion of 

potential exposure and human receptors is contained in Section 4.3.2.1. The methodologies used to 

estimate exposure for the purposes of this risk screening analysis are provided in Appendix I .  
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4.3.2.1 Potential Exposure/Human Receptors 

Potential exposure to environmental media at the SSP sites is expected to be limited. Given the current 

and anticipated future land use and the locations of the sites, military personnel, civilian employees, 

contractors, and trespassers are the most likely individuals exposed to COPCs at the SSP sites. 

Three of the sites (Sites 33, 34, and 36) are relatively distant from buildings, limiting exposure to base 

personnel. Of the remaining sites, Site 32 is under a parking lot, Site 37 is a roadway, and Sites 51 and 

52 are adjacent to buildings, so exposure to these sites is somewhat more likely. Access to the SSP sites 

is not physically restricted (i.e., chain-link fences are not present); therefore, civilians may trespass on the 

sites. However, civilian exposure is expected to be limited because the base is patrolled by security 

police. 

In order to evaluate the sites on a conservative basis, risks at each site will be based on a residential 

scenario. 

4.3.2.2 Estimation of Exposure 

For purposes of this risk screening analysis, maximum detected site concentrations and exposure 

assumptions used to derive the EPA Region 3 RBCs (for soil and tap water ingestion under residential 

land use) were used to assess potential exposure to environmental media at the SSP sites. The RBCs 

consider the following exposure pathways under residential land use: 

0 Soil ingestion 

0 Tap water ingestion 

0 Inhalation of vapors from tap water exposure 

4.3.3 Risk Characterization 

The equations and exposure factors used by EPA Region 3 to calculate the RBCs are provided in 

Appendix I and are based on residential land use. For carcinogens, incremental lifetime cancer risks 

(ILCRs) were calculated and compared to the EPA target risk range of If the ILCR is within or 

less than this range, then no action is needed at the site based on the presence of a potential 

carcinogenic risk. For non-carcinogens, Hazard Quotients (HQs) and Hazard Indices (HIS) were 

calculated and compared to the EPA target level HI of 1 .O. If the HI is less than this value, then no action 

is needed based on the presence of a potential non-carcinogenic risk. 

to 
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4.4 ECOLOGICAL RISK ASSESSMENT METHODOLOGY 

A Screening Level Ecological Risk Assessment (SERA) consists of the first two of eight steps required 

under EPA guidance (EPA, 1997 and 1998a) and Navy Policy for Conducting Ecological Risk 

Assessments (DON, 1999). Steps 1 and 2 of the Navy's tiered approach consist of a site visit, pathway 

identification/problem formulation, toxicity evaluation, exposure estimation, and risk calculation. Step 3a 

of the process consists of the refinement of COPCs. Refining the initially selected list of COPCs consists 

of reexamining the list on a less conservative, more site-specific basis which frequently results in a 

reduced list of COPCs. Step 3b through Step 8 are conducted as part of the Baseline Ecological Risk 

Assessment (BERA) if there are COPCs remaining after Step 3a. Note that, if the human health risk was 

determined to be unacceptable, then an abbreviated ecological risk screening evaluation was be 

performed since a more thorough ecological risk evaluation will be performed during a later investigation. 

The goal of this SERA was to conduct an initial screening of the analytical data using conservative 

screening values and assumptions to determine whether portions of Site 33, Site 34, and Site 37 need to 

be further evaluated as part of a BERA under the RVFS process. 

In the first phase in the ecological risk assessment process, conservative exposure estimates are made 

for grouped or individual ecological receptors, and these exposures are compared to screening levels. 

The following steps were completed for the ERA for Sites 33, 34, and 37: 

0 Problem Formulation 

0 Exposure Assessment 

Ecological Effects Assessment 

0 Risk Characterization 

4.4.1 Problem Formulation 

Problem formulation is the first phase of an ERA and discusses the goals, breadth, and focus of the 

assessment. It includes general descriptions of the site with emphasis on the habitats and ecological 

receptors present. This phase also involves characterization of site-related contaminants, contaminant 

sources, migration routes, and an evaluation of routes of contaminant exposure. Assessment and 

measurement endpoints that are evaluated are also selected. Finally, a preliminary conceptual model is 

developed that describes how contaminants associated with the sites in question may come into contact 

with ecological receptors. The following sections provide more detailed descriptions of the steps 

completed as part of problem formulation. 
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4.4.1.1 Site Characterization 

The site characterization describes likely contaminant sources, release mechanisms, migration pathways, 

and the fate of chemicals resulting from site-related activities, as well as ecological resources that could 

be adversely affected by contaminants. Descriptions of the general base habitat and potential ecological 

receptors within the seven sites are presented in Section 2.6 of this Screening Report. The site 

characterization involves the identification of chemicals potentially present and the identification of 

exposure pathways and potential receptors for analysis. The chemicals that are potentially present at the 

sites are present as a result of site history and activity and are presented in the work plan. The ecological 

conceptual site model for the sites is presented in Figure 4-2. The manner in which a receptor contacts 

contaminants is generally the result of interactions between a receptor's behavior or lifestyle and an 

exposure medium. Since the focus of this study is on the evaluation of chemical concentrations in 

groundwater, surface water and sediment, these are the only media that were evaluated in this SERA. 

Note that the activities at the sites that were sampled were all subsurface (burial pits and dry wells). If 

contamination was present, it would most likely to be found in the subsurface rather than in the surface 

soil. Therefore, no surface soil samples were proposed or collected. The rationale for the sampling of 

these media only was presented in the work plan. 

Ecological receptors may be exposed to chemicals in sediment and surface water through various 

pathways. Benthic invertebrates and fish may be exposed to chemicals in surface water at the sites and 

to groundwater when discharged to the surface. Also, wildlife that consume invertebrates and/or fish can 

be exposed to chemicals that have accumulated in prey species. 

4.4.1.2 Identification of Assessment and Measurement Endpoints 

Assessment endpoints are an explicit expression of the environmental value that is to be protected (EPA, 

1997). The selection of these endpoints is based on the habitats present, the migration pathways of 

probable contaminants, and the routes that contaminants may take to enter receptors. Measurement 

endpoints are estimates of biological impacts (i.e., mortality, reproduction) that are used to evaluate the 

assessment endpoints. The selection of measurement endpoints for this report was based on the data 

that were available to evaluate the assessment endpoints (i.e., chemical data only). 

Based on the habitat at the site, the assessment endpoints include protection of the following groups of 

receptors from adverse effects of contaminants on growth, survival, and reproduction: 

0 Benthic invertebrates 

0 Fish 

0 Amphibians and reptiles 
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Measurement endpoints are estimates of biological impacts that are used to evaluate the assessment 

endpoints. The following measures of effects were used to evaluate the assessment endpoints in this 

SERA: 

0 Mortality and other adverse effects (i.e., growth, feeding rates, behavioral changes) of benthic 

macroinvertebrates was evaluated by comparing the measured concentrations of chemicals in the 

sediment to screening values designed to be protective of ecological receptors. 

’ 0 Mortality and other adverse effects (i.e., growth, feeding rates, behavioral changes) of aquatic 

organisms were evaluated by comparing the measured concentrations of chemicals in the surface 

water to screening values designed to be protective of ecological receptors. 

4.4.2 Exposure Assessment 

This portion of the SERA includes identification of contaminant concentration data used to represent 

ecological exposure in various media, and the selection of Exposure Point Concentrations (EPCs) from 

the data. For each exposure pathway selected for quantitative evaluation, maximum concentrations at the 

exposure point were estimated and the receptor-specific exposure was quantified. EPCs were estimated 

using environmental sampling data. 

4.4.3 Ecological Effects Assessment 

In the ecological effects assessment, screening levels for toxicity of the chemicals to terrestrial and 

aquatic organisms were compiled. The Region Ill Biological Technical Assistance Group (BTAG) 

screening levels (EPA, 1995) were used to screen the parameters for COPCs. The BTAG values were 

supplemented with other values including Lowest Effects Levels (LELs) (OMOE, 1993), Probable Effects 

Concentrations (PECs) (EPA, 1996), and Adverse Effects Thresholds (AETs) (Cubbage et al., 1997) for 

sediment and Tier II values (Suter and Tsao, 1996) and the NAWQC (EPA, 1999) for surface water and 

groundwater, when necessary. Tables 4-4 and 4-5 present a summary of the screening values used in 

the ecological COPC selection for sediment and water data, respectively. 

4.4.4 Risk Characterization 

The risk characterization compares measured or calculated EPCs to ecological effect levels. An 

ecological effects quotient (EEQ) approach was used to characterize the risk to potential ecological 

receptors. When EEQ values are less than 1 .O, it is an indication that ecological receptors are not at risk. 

However, when EEQ values are greater than 1 .O, additional evaluation or data are necessary to confirm 
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with greater certainty whether ecological receptors are actually at risk, especially since most benchmarks 

are developed using conservative exposure assumptions and/or studies. The EEQ value should not be 

construed as being probabilistic; rather, it is a numerical indicator of the extent to which an EPC exceeds 

or is less than a benchmark. 

EEQs for aquatic receptors were calculated as follows: 

c s w  C 
EEQ = - o r 2  

SWSL SSL 

where: 

EEQ = Ecological effects quotient (unitless) 

C,, = Contaminant concentration in surface water (pg/L) 

Csd = Contaminant concentration in sediment (pg/kg or mg/kg) 

SwSL = Surface water (or groundwater) screening level (pg/L) 

SSL = Sediment screening level (pg/kg or mg/kg) 

Ecological COPCs were selected using comparisons to risk screening levels. Chemicals with EEQs 

greater than 1 .O were retained as COPCs for further evaluation because they have a potential to cause 

risk. Calcium, magnesium, potassium, and sodium will be excluded as COPCs in all media because they 

are essential nutrients that can be tolerated by living systems even at high concentrations. Therefore, 

these chemicals will not be discussed in the ERA. Finally, contaminants without screening levels will be 

retained as COPCs but only evaluated qualitatively. 
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TABLE 4-1 

BACKGROUND THRESHOLD CONCENTRATIONS 
SITE SCREENING REPORT 

INDIAN HEAD DIVISION NSWC 
INDIAN HEAD, MARYLAND 

Notes: 
1 - Values are 95 percent UTL values from BI report. 
2 - Groundwater is for non-turbid unfiltered data set. 
NA - Data were insufficient to calculate a background value. 

Source: Background Soil Investigation Report for Indian Head Stump Neck Annex, 
Indian Head and Stump Neck Annex, TtNUS, February 2002 (Draft). 



TABLE 4-2 

CAS EPA Region 3 RBC(') 
Number Chemical Residential I Soil to 

EPA SSL(') 
Soil to Air 

Notes: 
1 - EPA Region 3 Risk-Based Concentration Table, April 2, 2002. 
2 - Soil Screening Levels for Inhalation EPA, May 1996. Soil Screening Guidance. 
3- Value is for pyrene. 
4 - Value is for hexavalent chromium. 
5 - OSWER screening level. EPA. 1994a:Guidance on Residential Lead-Based Paint, 

6 - Value is for mercuric chloride. 
7 - Soil screening levels for migration to groundwater. EPA, May 1996. Soil Screening Guidance. 
8 - Value is for acenaphthene. 
C - Carcinogenic 
N - Noncarcinogenic 
NA - No criteria available. 

Lead-Contaminated Dust and Lead-Contaminated Soil. 



TABLE 4-3 

HUMAN HEALTH SCREENING CRITERIA - WATER 
SITE SCREENING REPORT 

INDIAN HEAD DIVISION NSWC 
INDIAN HEAD, MARYLAND 

Notes: 
1 - EPA Region 3 Risk-Based Concentration Table, April 2, 2002. 
2 - EPA Drinking Water Regulations and Health Advisories, Summer 2000. 
3 - EPA National Recommend Water Quality Criteria (NRWQC), April 1999. 
4 - Value is for pyrene. 
5 - Secondary MCL. 
6 - Value is for hexavalent chromium. 
7 - Action level. 
8 - Value is for 2,4-dinitrotoluene. 
C - Carcinogenic. 
N - Noncarcinogenic. 
NA - No criteria available. 



TABLE 4-4 

PARAMETER 

ECOLOGICAL SCREENING CRITERIA - SEDIMENT 
SITE SCREENING REPORT 

INDIAN HEAD DIVISION NSWC 
INDIAN HEAD, MARYLAND 

Screening 
Value SOURCE 

enzo(a)anthracene 
enzo(abvrene 
enzo(b)fluoranthene 
. - , I . \  I 



TABLE 4-5 

Barium 
Beryllium 
Cadmium 
Calcium 
Chromium (VI) 
Cobalt 
Copper 
Iron 

ECOLOGICAL SCREENING CRITERIA - SURFACE WATER / GROUNDWATER 
SITE SCREENING REPORT 

INDIAN HEAD DIVISION NSWC 
INDIAN HEAD, MARYLAND 

Surface Water / 
Groundwater 

. _  -...- 
10000 BTAG 

5.3 BTAG 
0.53 BTAG 
NA 
2 BTAG 

35000 BTAG 
6.5 BTAG 
320 BTAG 

\PARAMETER I Screening Value I Source 
Volatile Organics (ug/L) 

I 
ITotal Xylenes I 6000 I BTAG 

PesticidedPCBs (ug/L) 
. 14,4'-DDD I 0.6 I BTAG I 

Maanesium 

Explosives (ug/L) 
I RDX I NA I I 

N A  

lnoraanics l u d U  

" 
Manganese 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 

I 25 I BTAG 
48 RTAG I 

. .. . 

14500 BTAG 
160 BTAG 
NA 
5 BTAG 

0.0001 BTAG 
NA 

Thallium 
Vanadium 
Zinc 

40 AWQC 
10000 BTAG 

30 BTAG 

Notes: 
NA = Not Available 

AWQC = Ambient Water Quality Criteria (EPA, 1999) 
BTAG = EPA Region 3 BTAG Screening Levels (EPA, August 1995) 
ORNL = Oak Ridge National Laboratory (EPA, 1996) 
*Naphthalene value was used as surrogate 
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5.0  SITE 32 – SUSPECTED TOOL BURIAL 

5.1  BACKGROUND 

During the IAS (Hart, 1983), one person who was interviewed believed that special beryllium-copper alloy 

hand tools used in explosive ordnance disposal work had been buried in the vicinity of Building 31SN (as 

shown on Figure 5-1).  The area around the building was paved with asphalt.  In addition, based on aerial 

photographs, the suspected burial area may include an area currently occupied by Building 2127.  No 

other information was available to confirm this suspicion; however, another beryllium-copper alloy tool 

burial site (Site 34) is reported near Building D-21C (see Section 7.0). 

 

5.2 SITE CHARACTERISTICS 

5.2.1 Topography 

As illustrated on Figure 5-1, the land surface at Site 32 gently slopes to the south.  

 

5.2.2 Surface Water 

During a rain event, precipitation either infiltrates the soil or runs off into the surrounding drainage swales, 

which direct the runoff to the south into Chicamuxen Creek. 

 

5.2.3 Geology/Soils 

No subsurface investigation was carried out at Site 32.  Because of the findings of the site screening 

investigation at Site 34, it was determined that further investigation at Site 32 was not necessary. 

 

5.2.4 Hydrogeology 

No groundwater monitoring wells were installed at Site 32.  

 

5.3  FIELD INVESTIGATION 

No samples were collected at Site 32.  Site 32 is similar to Site 34 with respect to the potential source of 

contamination, and based on the results of the investigation at Site 34 (Section 7.0), no sampling was 

determined to be necessary at Site 32. 
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5.4  ANALYTICAL RESULTS 

Site 32 and Site 34 are similar with respect to the potential source of contamination, so the investigation 

of Site 32 was to be based on the results of sampling at Site 34.  Because no contamination was 

detected at Site 34, described in Section 7.0, no samples were collected at Site 32. 

 

5.5  HUMAN HEALTH RISK SCREENING EVALUATION 

Because no COPCs were identified at Site 34, there is no reason to expect COPCs at Site 32.  The 

human health risk evaluation of the results from Site 34 are included in Section 7.0, and no unacceptable 

risk to human health was identified.  

 

5.6  ECOLOGICAL RISK SCREENING EVALUATION 

Because no COPCs were identified at Site 34, there is no reason to expect COPCs at Site 32.  The 

ecological risk evaluation of the results for Site 34 is included in Section 7.0, and that evaluation 

determined that there is no risk to ecological receptors. 

 

5.7  SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

5.7.1  Summary and Conclusions 

The evaluation of Site 34 in Section 7.0 shows that there are no risks to human health and ecological 

receptors from Site 34.  Because Site 32 is similar to Site 34, no unacceptable risks to human health and 

ecological receptors are expected from Site 32.  Therefore, no action needs to be taken at Site 32. 

 

5.7.2  Recommendations 

No action is required for Site 32, so the site should be removed from additional study under the FFA, and 

a no action decision document should be prepared for this site in accordance with the FFA. 

 





6.0 SITE 33 - SCRAP METAL PIT 

6.1 BACKGROUND 

Site 33 is located within the Stump Neck Annex, about 100 feet southeast of Buildings 21 16 and 21 36. An 

excavation, 10 feet by 10 feet by 30 feet long, reportedly contained scrap metal The location of the site is 

shown on Figure 6-1. The metal was said to consist of parts of mines, torpedoes, and other explosive- 

inert items. The location was approximate and no other details were available (Hart, 1983). 

6.2 SITE CHARACTERISTICS 

6.2.1 Toponraphv 

As illustrated on Figure 6-1, the land surface at Site 33 moderately slopes to the northwest. The land 

surface elevation across the site ranges from approximately 82 feet above msl in the southwestern corner 

to approximately 95 feet above msl in the northeastern corner. 

6.2.2 Surface Water 

Precipitation either infiltrates the soil or runs off the ground surface into the intermittent stream that is 

southwest of Building 2136 and flows to the west. 

6.2.3 Geolonv/Soils 

Logs from soil borings and test pits installed at the site indicate that shallow geologic conditions consist 

primarily of gravelly clay overlying sand and silt mixtures. The gravels are composed of quartz and are 

well rounded to subrounded. Soil boring and test pit logs are provided in Appendix B. 

6.2.4 Hvdroqeoloqy 

The shallow aquifer beneath the site displays the characteristics of a semi-confined to confined system. 

Groundwater at the site was encountered at approximately 20 to 22 feet bgs and, after the wells were 

installed, the water in the well rose and stabilized to approximately 10 feet bgs. The potentiometric 

surface, shown on Figure 6-4, shows that the groundwater flow direction is to the southwest. The 

groundwater levels used to generate potentiometric contours were measured on February 12, 2002. The 

groundwater-level data are provided in Appendix E. 
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6.3 FIELD INVESTIGATION 

A geophysical survey and test pit excavations were completed at the site to locate the scrap metal burial 

pit and to evaluate the potential presence of contaminants. In addition, groundwater and subsurface soil 

samples were collected and submitted to a fixed-base laboratory for chemical analysis. The samples and 

analyses are summarized on Table 6-1. 

6.3.1 Geophysical lnvestiaation 

A geophysical survey using a magnetometer was performed at the site to locate the scrap metal burial pit. 

The magnetometer measures the earth’s total geomagnetic field at a particular location in units of nano- 

teslas. The total magnetic field consists of three components: main field, external field, and local 

variations. The main field and the external field remain fixed over the duration of the survey, and the local 

variations are attributed to metallic objects at the ground surface or buried in the ground. The effective 

penetration depth of the instrument is approximately 50 feet, and the horizontal range varies with the size 

and density of the targets. 

As shown on Figure 6-2, the survey was conducted on a reference grid that was 100 feet by 200 feet. The 

resulting magnetic contour map is presented on Figure 6-2, the anomalies are indicated by the high 

density of the contour lines in circular patterns. The most significant anomaly is located in the 

southwestern corner of the grid. Based on the size and intensity of this anomaly, it was believed to be the 

metal waste burial pit area. The other anomalies noted by the survey were generally small or explained by 

surface articles such as unused concrete culvert pipe sections reinforced with steel rebar. A detailed 

report of the geophysical survey results is provided in Appendix D. 

6.3.2 Temporary Well Installation and Groundwater Sampling 

Three temporary monitoring wells were installed at the site to determine if wastes from the scrap metal 

burial pit had contaminated shallow groundwater. One well (S33TW003) was installed immediately 

adjacent to and downgradient of the suspected burial area. Two wells (S33TW001 and S33TW002) were 

installed upgradient. Well locations are shown on Figure 6-2. The wells were constructed with 2-inch-ID 

PVC riser and screen material and installed and abandoned as described in Section 3.0. State of 

Maryland abandonment reports and TtNUS temporary well construction diagrams are presented in 

Appendix A. 

Groundwater samples were collected from the temporary wells as described in Section 3.2.3, and 

analyzed for TAL metals (total and dissolved) and explosives including nitroguanidine and nitroglycerine 

(excluding nitrocellulose). Groundwater sample log sheets are provided in Appendix C. 
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6.3.3 Subsurface Soil Sampling 

Six subsurface soil samples were collected; two from each upgradient well boring (S33TWOOl/SB001 and 

S33TW002/SB002) and two from S33TP003 (sample location designation as S33SBOO3). The soil 

samples were collected using HSA drilling and split-spoon sampling techniques and using a backhoe at 

the test pit location. Sample locations are shown on Figure 6-2. 

Two subsurface soil samples were selected from each location based upon field observations and the 

depths proposed in the work plan. No elevated PID readings or wastes were encountered during the 

subsurface investigation. The samples were submitted to a fixed-base laboratory for analysis for TAL 

metals and explosives including nitroguanidine and nitroglycerine (excluding nitrocellulose). The samples 

and analyses are summarized on Table 6-1. Soil sample log sheets are provided in Appendix C: 

One field duplicate S33SBDUPOlOl was collected at the same location as S33SB0030201 and analyzed 

for TAL metals and explosives excluding nitrocellulose. 

6.3.4 Test Pit Activities 

Test pit excavations were conducted in suspected areas, as described in Section 6.3.1. The test pit 

locations are shown on Figure 6-2. The excavation at S33TP001 uncovered a 40-foot section of steel 

rebar that was 2 inches in diameter. The S33TP001 test pit consisted of two excavations installed at right 

angles. Both excavations had approximate widths of 3 feet, lengths of 10 feet and depths of 10 feet bgs. 

Test pits S33TP002 and S33TP003 were excavated at two magnetic anomaly locations, and scrap metal 

was not found at either test pit. Test pit logs are provided in Appendix B. 

6.4 ANALYTICAL RESULTS AND COPC SELECTION 

This section provides the data, evaluation, and selection of human health COPCs for subsurface soil and 

groundwater contamination at Site 33. The selection of ecological COPCs is discussed in Section 6.6. 

The human health screening evaluation is based on the following samples: 

0 Six subsurface soil samples 

0 Three groundwater samples collected from temporary monitoring wells 

The results were evaluated as described in Section 4.3. 

presented in Appendix H. 

Complete chemical analytical results are 
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6.4.1 Data and Risk-Based Evaluation of Subsurface Soil Contamination 

Positive analytical results and summary statistics for subsurface soil samples are provided in Tables 6-2 

and 6-3, respectively. 

Based on the analytical results, seven metals (aluminum, arsenic, chromium, iron, manganese, thallium, 

and vanadium) were detected at concentrations exceeding human health screening levels. 

All of the samples had at least one the seven metals detected at concentrations greater than the 

screening concentrations. 

Of the metals, that exceeded the screening levels, only arsenic was detected at a maximum 

concentration greater than the clayey soil background threshold concentration. The remaining metals 

were detected at maximum concentrations less than the clayey soil background threshold 

concentrations. 

Maximum concentrations for aluminum, arsenic, chromium, iron, manganese, and vanadium were 

reported in sample S33SB0030201 or its duplicate, S33SBDUPOlOl. 

The COPC concentrations greater than risk screening levels and background are shown on Figure 6-3. 

None of the other detected metals exceeded any screening levels. No explosives were detected in the 

subsurface soil. 

Based on the laboratory results, arsenic is to be retained as a soil COPC for further risk evaluation. 

6.4.2 Data and Risk-Based Evaluation of Groundwater Contamination 

Positive analytical results for unfiltered and filtered groundwater samples are provided in Table 6-4. The 

summary statistics for unfiltered and filtered groundwater samples are provided in Table 6-5. 

Based on the analytical results, six metals (aluminum, arsenic, chromium, iron, manganese, and 

vanadium) were detected at concentrations exceeding human health screening concentrations. 

All samples had at least one of the six metals detected at a concentration greater than screening 

concentrations. 
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Of the six metals, three (aluminum, iron, and manganese) were detected at maximum concentrations 

less than the background threshold concentrations. 

Arsenic, chromium, and vanadium were detected at maximum concentrations greater than the 

background threshold concentrations in a single sample (S33TW0030001, the most downgradient 

well). 

The maximum concentrations for aluminum, arsenic, chromium, iron, manganese, and vanadium 

were reported in sample S33TW0030001. 

With the exception of manganese, the metals concentrations in the filtered samples were less than 

screening levels and background threshold concentrations. Manganese concentrations in all of the 

filtered samples were greater than the background threshold concentration. 

The COPC concentrations greater than risk screening levels and background for unfiltered groundwater 

samples are shown on Figure 6-4. 

The sample with the maximum concentrations, S33TW0030001, also had a very high turbidity, more than 

999 NTUs, as measured by a field turbidity meter during sample collection. This high turbidity is probably 

responsible for the very high metals concentrations in the sample. The metals concentrations in the 

filtered sample from the same location were very low and were comparable to the filtered metals 

concentrations from the other two wells.. 

None of the other detected metals exceeded any screening levels. Only one explosive, 2,6-dinitrotoluene, 

was detected in the groundwater, but it did not exceed the screening level. 

Based on the laboratory results, arsenic, chromium, and vanadium are to be retained as groundwater 

COPCs for further risk evaluation. 

6.5 HUMAN HEALTH RISK SCREENING EVALUATION 

This section contains a summary of the human health risk estimates for Site 33. The methodology used 

to calculate the risks presented in this section is provided in Appendix I. Chemical-specific risk estimates 

and risks to affected target organs for COPCs in subsurface soil and groundwater are presented in Tables 

6-6 and 6-7, respectively. A discussion of the estimated noncarcinogenic and carcinogenic risks is 

provided in the balance of this section. 
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6.5.1 Subsurface Soil 

Estimated incremental lifetime cancer risks (ILCRs) for exposure to subsurface soil at Site 33 are 

presented in Table 6-6. The cumulative cancer risk is 5.8 x which is within EPA’s target cancer risk 

range of 1 .O x 1 o - ~  to 1 .O x 1 o - ~ .  

The cumulative HI (the sum of HQs for each COPC) is 1 .l, which is approximately equal to the target level 

of 1 for noncarcinogenic health effects. Given the marginal exceedance of the benchmark, adverse health 

effects are not anticipated for receptors exposed to subsurface soil under the defined conditions. 

6.5.2 Groundwater 

ILCRs for exposure to groundwater at Site 33 are presented in Table 6-7. The cumulative cancer risk is 

2.6 x which exceeds EPA’s target cancer risk range of 1 x Arsenic (ILCR = 2.6 x 

1 0-4) was the only contributor to the cumulative ILCR. The arsenic concentration also exceeded the MCL. 

to 1 x 

The cumulative HI is 1.9. When the HI exceeds 1, target organ effects for individual COPCs contributing 

to the risk are considered. Arsenic, chromium, and vanadium were the contributors to the HI and they 

affect different target organs. The target organs for arsenic (HQ = 1.1) are the skin and cardiovascular 

system. The toxicity criterion for chromium (HQ = 0.5) is based on the No Observed Adverse Effect Level 

(NOAEL) and the toxicity criterion for vanadium (HQ = 0.3) is based on the No Observed Effect Level 

(NOEL). Since the HQs for the affected target organs are less than or approximately equal to the 

acceptable level of 1 .O, adverse health effects are not anticipated for exposures to groundwater at Site 33. 

Because of the high turbidity in the sample with the highest metals concentrations, the risk was also 

calculated for filtered water, as shown on Table 6-8. For this calculation, the cumulative cancer risk is 

below the EPA’s target risk range, and the HQ is much less than 1 .O. 

Note that there is currently no risk to current users of the site because there is no exposure to the 

groundwater. Similarly, the risk from the subsurface soil to current site users under an industrial scenario 

is substantially lower than the residential exposure. Risk calculations for industrial exposure to subsurface 

soil are included in Appendix I. 

6.6 ECOLOGICAL RISK SCREENING EVALUATION 

Although subsurface samples were collected at Site 33, subsurface sample results were not included in 

the ecological COPC screening because invertebrates and plants are not exposed to subsurface soils. 

Therefore, only the groundwater data was used in the ecological COPC screening. Groundwater data was 
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evaluated due to the possibility of discharge to Mattawoman Creek and potential risk to aquatic receptors. 

Unfiltered and filtered samples were evaluated in the screening (see Table 6-9). 

6.6.1 Data and Risk-Based Evaluation of Groundwater Contamination 

Six metals in the unfiltered samples had maximum concentrations in sample S33TW0030001 exceeding 

the COPC screening values, including aluminum, chromium, copper, iron, lead, and zinc. However, all 

maximum metals concentrations were below the screening values in the filtered samples. Filtered sample 

results are believed to better represent any indications of toxicity when evaluating risks to aquatic 

receptors because dissolved metals are potentially more bioavailable (EPA, 1992). For these reasons, 

metals are not considered to pose potential risks to aquatic receptors. 

One explosive, 2,6-dinitrotoluene was retained as a COPC because a screening value is unavailable for 

comparison. However, the maximum detected concentration (0.1 3 ug/L) is well below the BTAG 

screening level for 2,4-dinitrotoluene (230 ug/L). Even though the chemicals are slightly different it is 

unlikely that the low detection of 2,6-dinitrotoluene will cause a risk to aquatic receptors. Therefore, 

2,6-dinitrotoluene is not considered to pose a potential risk to aquatic receptors. 

6.7 SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

6.7.1 Summary and Conclusions 

Arsenic was detected in the subsurface soil and arsenic, chromium, and vanadium were detected in 

groundwater at concentrations greater than human health screening levels. The metals were considered 

to be COPCs and a preliminary risk evaluation was performed. 

The preliminary human health risk evaluation showed that the subsurface soil concentrations were within 

risk range acceptable to the EPA, but that the arsenic concentration in groundwater exceeded the 

acceptable risk range. The arsenic concentration in groundwater also exceeded the MCL. However, the 

groundwater sample with the highest metals concentrations had a very high turbidity, and the unfiltered 

metals concentrations from this sample may not be representative of the groundwater. Using the filtered 

groundwater analytical results for the purposes of comparison, the risk is less than the EPA’s target range, 

and the HQ is much less than 1 .O. 

The preliminary ecological risk evaluation showed that the groundwater concentrations did not pose 

unacceptable risks to ecological receptors. Because the site was a disposal pit, contamination, if present, 

was not anticipated to be at the surface. No surface soil samples were collected, so terrestrial ecological 

receptors could not be quantitatively evaluated. 
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6.7.2 Recommendations 

Because the high turbidity in the groundwater sample, an additional supplemental investigation is 

recommended. This supplemental investigation would consist of installing a temporary monitoring well 

near S33TW003 so that a low turbidity sample can be obtained and analyzed. If the results show that 

metals are at concentrations acceptable to human health, then no action is recommended. If the results 

show that metals are at concentrations unacceptable to human health, then an RI and FS are 

recommended for this site. 
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TABLE 6-1 

Sample Depth 
(feet below 

ground surface) (') 

Sample Sample 
Location Designation I- Sample Analysis 

TCL VOCs TCL TAL Beryllium TCL Pesticides/ Explosives 
svocs Metals(2) and Copper(*) PCBs (with nitrocellulose, 

ENVIRONMENTAL SAMPLING AND ANALYSIS SUMMARY - SITE 33 
SITE SCREENING REPORT 

INDIAN HEAD DIVISION NSWC 
INDIAN HEAD, MARYLAND 

S33SB001 / S33TW001 S33SB0010101 6-8 a (3) 

nitroguanidine, and 
nitroglycerine) I 

S33SBOO2 I S33TW002 

S33SBOO3 

S33SB0020201 14-16 (3) 

S33SB0030101 3 - 5  (3) 

I I I (3) I I S33SBOO1 lS33TW001 I S33SBOO10201 1 14-16 I 

S33SB003 

S33SBOO30201 

I (3) 

S33SB0030201 8 - 1 0  (3) 

S33SBDUPOl 01 6 - 1 0  (3) 

TEMPORARY WELLS 

Notes: 

1 
2 
3 Excluding nitrocellulose. 

Sample depths are as collected in the field. 
Groundwater samples were analyzed for total and filtered metals. 



TABLE 6-2 

Sample Location 
Sample Num ber 
Duplicate of: 
Collection Date 
Interval, feet bgs 

S33SBOOlrTW001 S33SBOOlrTWOOl S33SBOO2lTWOO2 S33SBOO2lTWOO2 S33SBOO3rTW003 S33SBOO3lTWOO3 S33SBOO3lTWOO3 
S33SBOOlOlOl S33SB0010201 S33SBOO20101 S33SBOO20201 . S33SB0030101 S33SBOO30201 S33SBDUPOlOl 

S33SB0030201 
02/07/02 02/07/02 02/08/02 02/08/02 02/12/02 02/12/02 02/12/02 

6 - 8  14-16 6 - 8  14 - 16 3 - 5  8 - 1 0  8 - 1 0  

K - Estimated value, biased high. 
-= Sample concentration exceeds screening concentration. See Table 6-3. 



TABLE 6-3 

U S .  EPA 
Used ,or Background US. EPA Region 3 EPA SSLa Region 3 SSLs COPC ol Meiimum DeleCtlon Range of Average 

co~sBllt,~ll~~ Frequency NondetactP’ Concentration Scrsaning,,, Value‘” RBC.RsaidenIia1 Soil to A l P  Sol1 10 Flap 

Location Minimum Maximum 
concentration ~oncontrstion Mexlmum ,,, aualitier ,,, austitier Units 

CAS Number Chemical 

Groundwater”’ 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN ~ DIRECT CONTACT WITH SUBSURFACE SOIL - SITE 33 
SITE SCREENING REPORT 

Rationals lor 
Contaminant 
h l o l i o n  01 

bl.ni.n“’ 

INDIAN HEAD DIVISION NSWC 
INDIAN HEAD, MARYLAND 

Scenario Timelrame: CurrenUFuture 
Medlurn: Subsurlace Soil 
Exposure Medlum: Subsurlace Sol1 
Exposure Point: Slte 33 

Asmialed SmpleO. 
S33SSW10101 S33SBW30101 
S33SBW10201 S33SBW30201 
S33SswZ0101 533580030201~D 
533SBMRMo1 



TABLE 6-4 

SUMMARY OF POSITIVE DETECTIONS - GROUNDWATER - SITE 33 

S33SB001rTW001 
S33TW0010001-F 

Filtered 
02/09/02 

Sample Number S33TW0010001 
Unf ilteredlf iltered? Unfiltered 

S33SBOO2/TWOO2 S33SBOOmW002 S33SB003rTW003 
S33TW0020001 S33TW0020001-F S33TW0030001 

Unfiltered Filtered Unfiltered 
02/12/02 02/13/02 02/12/02 

S33SB003lTW003 

Filtered 
02/08/02 

S33TW0030001 -F 

Explosives (ug/L) 
I 2,6-D I N ITROTOLU EN E I 0.2 u I I 0.11 J I I 0.13 J I 

Notes: 
Blank means no analysis was performed. 
U - Not detected at detection limit value shown. 
J - Estimated value. 
K - Estimated value, biased hiah. 
~--= Sample concentration exceeds screening concentration. See Table 6-5. 
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TABLE 6-6 

Chemical 

Arsenic 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS - SUBSURFACE SOIL - SITE 33 
SITE SCREENING REPORT 

INDIAN HEAD DIVISION NSWC 
INDIAN HEAD, MARYLAND 

Incremental Lifetime Carcinogenic Risk 

Concentration RBC(') Estimated Primary RBC(') Estimated HQ 

Estimated Non-Carcinogenic Hazard 
(ILCR) Quotient (Ha) 

( m g W  (mglkg) ILCR (mglkg) 
25 0.43 5.8E-05 Skin, Vascular 23 1.1 

Total Carcinogenic Risk 5.8E-05 

Tarqet Orqan HIS 

Total Vascular HI = 
Total Skin HI = 

Notes: 
1 Risk-Based Concentration (RBC) Table (EPA Region 3, 2002). Some noncarcinogenic RBCs not presented in 

the EPA Region 3 RBC Table were calculated per the methodology detailed in Appendix I. 

Total HI 1.1 



TABLE 6-7 

Chemical 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS - GROUNDWATER - SITE 33 
SITE SCREENING REPORT 

INDIAN HEAD DIVISION NSWC 
INDIAN HEAD, MARYLAND 

Incremental Lifetime Carcinogenic Risk 
(ILCR) 

Concentration! RBC") I Estimated 

Arsenic 
Chromium 
Vanadium 

CLgR CLgR ILCR 

56 NA NA 
76.4 NA NA 

11.8 0.045 2.6E-04 

Estimated Non-Carcinogenic Hazard 

Total Carcinogenic Risk 

Quotient (Hd) 
Primarv I RBC(') I Estimated HQ 

2.6E-04 

Skin, Vascular 
NOAEL 
NOEL 260 

Total HI 1.9 

Tarqet Orqan His 

Total Skin HI = 
Total Vascular HI = 

Notes: 
1 

2 

Risk-Based Concentration (RBC) Table (EPA Region 3,2002). Some noncarcinogenic RBCs not presented in 
the EPA Region 3 RBC Table were calculated per the methodology detailed in Appendix I. 
NA - Not applicable. The EPA has not established a cancer slope factor (CSF) or noncarcinogenic reference 
dose (RfD). 

Definition: 
NOAEL = No Observed Adverse Effect Level 
NOEL = No Observed Effect Level 



TABLE 6-8 

Chemical 

Arsenic 
Chromium 
Vanadium 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS - FILTERED GROUNDWATER - SITE 33 
SITE SCREENING REPORT 

INDIAN HEAD DIVISION NSWC 
INDIAN HEAD, MARYLAND 

Incremental Lifetime Carcinogenic Risk Estimated Non-Carcinogenic Hazard 
(ILCR) Quotient (HQ) 

Concentration RBC") Estimated Primary RBC(') Estimated HQ 

ND NA NA Skin, Vascular 11 NA 
0.75 NA NA NOAEL 110 0.007 
0.37 NA NA NOEL 260 0.001 

PdL CLSn ILCR M L  

Total Carcinogenic Risk NA 

1 

2 

Risk-Based Concentration (RBC) Table (EPA Region Ill, 2002). Some noncarcinogenic RBCs not presented in the 
EPA Region Ill Risk Based Concentration Table were calculated as per the methodology detail in Appendix I .  
NA - Not applicable. The EPA has not established a cancer slope factor (CSF) or noncarcinogenic reference dose (R 

Total HI 0.008 

Definition: 
NOAEL = No Observed Adverse Effect Level 
NOEL = No Observed Effect Level 



TABLE 6-9 

SELECTION OF ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN - GROUNDWATER - SITE 33 
SITE SCREENING REPORT 

INDIAN HEAD DIVISION NSWC 
INDIAN HEAD, MARYLAND 

Shaded cells indicate that the chemical was selected as a COPC. 
COPC = Chemical of Potential Concern 
NA = Not Available 
J = Estimated value 
K = Estimated value, biased high 
The sample and duplicate were counted as two separate samples when determining the minimum and maximum detected concentrtions and location of maximum concentration, 
but were only counted as one sample when determining the frequency of detection. One-half of the detection limit was used when averaging non-detected data. 

Footnotes: 
1 The maximum detected concentration was used to calculate the ecological effects quotient. 
2 Refer to Table 4-5 for sources of groundwater screening criteria 
3 Refer to Section 4.4.4 for ecological effects quotient calculation. 
4 Rationale Codes: 
For Selection as a COPC: 

, 

Associated Samples: 

S33TW0010001 
S33TWOO20001 
S33TW0030001 For Elimination as a COPC: 

ASL = Above COPC Screening Level BSL = Below COPC Screening Level 
BIO = Bioaccumulative Chemical NT = Nontoxic S33TW0010001 -F 
NTX = No Toxicity Information Available S33TW0020001 -F 

S33TW0030001 -F 
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7.0  SITE 34 – TOOL BURIAL 

7.1  BACKGROUND 

Site 34 is located within the Stump Neck Annex.  Beryllium-copper alloy hand tools reportedly buried near 

Building D-21CSN, in the area shown on Figure 7-1.  Two burial holes, each about 5 feet by 15 feet by 12 

feet deep were reported.  The volume of tools in each pit was said to be about 5 feet by 8 feet by 2 feet.  

The tools were hand tools such as hammers, wrenches, screwdrivers, pliers, scrapers, and knives that 

were used in explosive ordnance disposal (EOD) work because they are nonmagnetic and nonsparking.  

According to interviewees, the tools in the pits had failed a magnetometer test and were considered 

unserviceable.  The burial was said to have taken place in 1972 or 1973.  It was noted that the 

magnetometer test took place in Building D-21CSN, which was added in 1973.  A memorandum dated 

May 28, 1975 (Ser 113-45-75) contains a sketch showing the two test pits 60 feet and 70 feet southeast 

of the building.  On-site investigations confirmed subsidence of soil at these locations (Hart, 1983). 

 

7.2  SITE CHARACTERISTICS 

7.2.1 Topography 

As illustrated on Figure 7-1, the land surface at Site 34 gently slopes toward Chicamuxen Creek to the 

south.  The land surface elevation across the site ranges from approximately 1 to 6 feet above msl. 

 

7.2.2 Surface Water 

Precipitation either infiltrates the soil or runs off the ground surface.  Surface water runoff from Site 34 is 

likely to go to Chicamuxen Creek to the south directly or via a drainage swale to the west.   

 

7.2.3 Geology/Soils 

Logs from soil borings and test pits installed at the site indicate that shallow geologic conditions consist 

primarily of sand and gravelly sand overlying clay and silt.  However, the clay and silt layer is absent at 

S34TW003.  The gravels are composed of quartz and are well rounded to subrounded.  Soil boring and 

test pit logs are provided in Appendix B. 

 

7.2.4 Hydrogeology 

The shallow aquifer beneath the site displays the characteristics of an unconfined system.  After the wells 

were installed, the water level in the wells stabilized to the depth at which it was encountered during well 
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installation.  Groundwater at the site was encountered at approximately 2 to 6 feet bgs.  Based on the 

groundwater level elevations, the groundwater flow direction is to the northwest away from Chicamuxen 

Creek and toward the Mattawoman Creek to the northwest (Figure 7-2).  The groundwater levels used to 

generate potentiometric contours were measured on February 12, 2002.  The groundwater-level data are 

provided in Appendix E. 

 

7.3 FIELD INVESTIGATION 

A geophysical survey and test pit excavations were completed at the site to locate the tool burial pit and 

to evaluate the potential presence of contaminants.  In addition, groundwater and subsurface soil 

samples were collected and submitted to a fixed-base laboratory for chemical analysis.  The sample 

depths and analyses are summarized on Table 7-1. 

 

7.3.1 Geophysical Investigation 

An EM-31 electromagnetometer was used to perform a geophysical survey at Site 34 in order to locate 

the tool burial pit(s).  The electromagnetometer measures the changes in the ground conductivity using a 

patented electromagnetic inductive technique that makes the measurements without electrodes or ground 

contact.  This is a very useful instrument to locate buried non-ferrous metallic debris.  The unit of 

conductivity that is used is millisiemens per meter (mS/m).  The effective exploration depth of the 

instrument is approximately 20 feet.   

 

As shown on Figure 7-2, the survey was conducted on a reference grid that was 80 feet by 190 feet.  The 

resulting conductivity contour map is presented on Figure 7-2.  The anomalies are indicated by the high-

density contour lines.  The major anomalies on Figure 7-2 are labeled as A, B, and C.  Anomaly A 

actually results from Building D-21 immediately to the north of the anomalous area.  Anomaly B is a 

reflection of a pile of scrap metal on the ground surface.  However, anomaly C indicates the potential 

presence of buried metal and was considered the likely location of the tool burial area.  A detailed report 

of the geophysical survey results is provided in Appendix D. 

 

7.3.2 Test Pit Activities 

One test pit was installed in the suspected area, as described in Section 7.3.1.  The test pit location is 

shown on Figure 7-2.  The excavation at S34TP001 uncovered abundant quantities of the beryllium-

copper alloy tools.  Other materials were also found such as canvas material, hardware, plastics, and 

paper.  The S34TP001 test pit was approximately 2 feet wide, 10 feet in length and a depth of 10 feet 

bgs.  Test pit log is provided in Appendix B.  
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7.3.3 Temporary Well Installation and Groundwater Sampling 

Three temporary monitoring wells were installed at the site to determine if wastes from the tool burial pit 

had contaminated shallow groundwater.  Based on field observation, the downgradient flow direction was 

believed to be toward Chicamuxen Creek.  One well (S34TW002) was installed downgradient of the 

suspected burial area.  Two wells (S34TW001 and S34TW003) were installed upgradient.  Subsequent 

water-level data suggest that the groundwater flow is to the northwest, as described in Section 7.2.4, 

therefore, well S34TW003 is a downgradient well.  Well locations are shown on Figure 7-2.  The wells 

were constructed with 1-inch-ID PVC riser and screen material; they were installed and abandoned as 

described in Section 3.0.  State of Maryland abandonment reports and TtNUS temporary well 

construction diagrams are presented in Appendix A.  

 

Groundwater samples were collected from the temporary wells, as described in Section 3.2.3, and 

analyzed for beryllium and copper (total and dissolved).  Groundwater sample log sheets are provided in 

Appendix C. 

 

7.3.4 Subsurface Soil Sampling 

One subsurface soil sample was collected from within the area of beryllium-copper alloy tools 

encountered at S34TP001 (the sample location designation is S34SB001) at a depth of 4 to 4.5 feet bgs.  

The soil sample was collected using a backhoe.  The sample depth and analyses are summarized on 

Table 7-1.  Sample locations are shown on Figure 7-2. 

 

No elevated PID readings were recorded during the subsurface investigation.  Ordnance hardware was 

found in the test pit; therefore, the soil sample was submitted to a fixed-base laboratory to be analyzed for 

explosives including nitrocellulose, nitroguanidine, and nitroglycerine, in addition to beryllium and copper.  

Soil sample log sheets are provided in Appendix C.  

 

One field duplicate S34SBDUP0101 was collected at the same location as S34SB0010101 and analyzed 

for the same parameters. 

 

7.4  ANALYTICAL RESULTS AND COPC SELECTION 

This section provides the data, evaluation, and selection of human health COPCs for subsurface soil and 

groundwater contamination at Site 34.  The selection of ecological COPCs is discussed in Section 7.6.  

This screening evaluation is based on the following samples: 
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• One subsurface soil sample 

• Three groundwater samples collected from temporary monitoring wells  

 

The results were evaluated as described in Section 4.3.  Complete chemical analytical results are 

presented in Appendix H. 

 

7.4.1 Data and Risk-Based Evaluation of Subsurface Soil Contamination 

Positive analytical results and summary statistics for subsurface soil samples are provided in Tables 7-2 

and 7-3, respectively.   
 

Based on the analytical results, although copper concentrations exceeded background concentrations, 

neither beryllium nor copper concentrations exceeded the screening levels in the subsurface soil 

samples.  Both metals were detected in sample S34SB0010101.  No explosives were detected in the 

subsurface soil.  Therefore, there are no soil COPCs. 

  

7.4.2 Data and Risk-Based Evaluation of Groundwater Contamination 

Positive analytical results for unfiltered and filtered groundwater samples are provided in Table 7-4.  The 

summary statistics for unfiltered and filtered groundwater samples are provided in Table 7-5.   

 

Based on the analytical results, neither beryllium nor copper concentrations exceeded the screening 

levels in the groundwater samples.  Therefore, there are no groundwater COPCs.  Beryllium was 

detected only in sample S34TW0010001.  

 

7.5  HUMAN HEALTH RISK SCREENING EVALUATION 

COPCs were not selected from the environmental media sampled at Site 34.  No further human health 

risk screening is necessary.  

 

7.6  ECOLOGICAL RISK SCREENING EVALUATION 

Surface water, surface soil, and sediment samples were not collected at Site 34 were not collected, so 

the ecological COPC screening was performed with groundwater results only.  Groundwater data was 

evaluated due to the possibility of discharge to Mattawoman Creek and potential risks to aquatic 

receptors.  Unfiltered and filtered samples were evaluated in the screening (see Table 7-6). 
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7.6.1 Data and Risk-Based Evaluation of Groundwater Contamination 

Beryllium and copper were detected in unfiltered samples and beryllium was detected in filtered samples.  

Maximum concentrations were below the screening values, so beryllium and copper were not retained as 

COPCs. 

 

7.7  SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

7.7.1  Summary and Conclusions 

Tools that were buried at the sites were found during the test pit investigation.  Concentrations of 

beryllium and copper in the subsurface soil and groundwater samples were less than human health and 

ecological screening levels.  In addition, no explosives were detected in the subsurface soil.  Thus, there 

are no COPCs, and no unacceptable risks to human health or ecological receptors were identified.   

 

The preliminary ecological risk evaluation showed that the groundwater concentrations did not pose 

unacceptable risks to ecological receptors.  Because the site was a burial pit, contamination, if present, 

was not anticipated to be at the surface.  No surface soil samples were collected, so terrestrial ecological 

receptors could not be quantitatively evaluated.  

 

7.7.2  Recommendations 

No action is required for Site 34, so the site should be removed from additional study under the FFA, and 

a No Action Decision Document should be prepared for this site in accordance with the FFA. 

 



Sample 
Location TCL VOCs TCL TAL Beryllium TCL Pesticides/ 

svocs  Metals(') and Copper(') PCBs 

Sample 
Designation Explosives 

(with nitrocellulose, 
nitroguanidine, and 

nitroglycerine) 

SUBSURFACE SOIL 

From bottom of 
excavation 4-4.5' 

From bottom of 
excavation 

I s34sB0010101 
I S34SBOO1 48 hr TAT 

I S34SBDUP0101 
Duplicate at 
S34SB0010101 

S34TW002 

TEMPORARY WELLS 

S34TW0020001 _ _  

TABLE 7-1 

ENVIRONMENTAL SAMPLING AND ANALYSIS SUMMARY - SITE 34 
SITE SCREENING REPORT 

INDIAN HEAD DIVISION NSWC 
INDIAN HEAD, MARYLAND 

S34TW003 

Sample Depth 
(feet below 

ground surface) (') 

S34TW 0030001 _ _  

I S34TW001 I S34TW001OOOl I _ _  I I I 1 . 1  I I 
I I I I I . 

1 
2 

Sample depths are as collected in the field. 
Groundwater samples were analyzed for total and filtered metals. 



TABLE 7-2 

SUMMARY OF POSITIVE DETECTIONS - SUBSURFACE SOIL - SITE 34 
SITE SCREENING REPORT 

INDIAN HEAD DIVISION NSWC 
INDIAN HEAD, MARYLAND 

S34SB0010101 
1/30/2002 1 /30/2002 

lnorganics (mg/k 
BERYLLIUM 0.65 0.565 
COPPER I 110 85.55 



TABLE 7-3 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SUBSURFACE SOIL - SITE 34 

CAS Number 

SITE SCREENING REPORT 
INDIAN HEAD DIVISION NSWC 

US. EPA RaIlonal* lor 
o, MBXlrnUrn Deleollon Range of Average c o ~ ~ l ~ ~  Background US. EPA Reelon 3 EPA SSLe Ryllon 3 SSLa COPC Comrnlnant LOCallon Mlnlmum Maxlmurn 

concentration :::;ey Comsntrstlon Max'murn 
111 111 ouainier unlls COnCBnllatlon Frequency NondelectdzJ Concenlrsllon Scmnlngp) RBC-Resldmllsl ('1 Sol1 lo AlrtS1 sol1 lo Flag Delellon or Chemlcal 

Groundwaterm S.hCllOll") 

Scenario Tlmelrame: CurrenVFulure 
Medium: Subsurface Soil 
Exposure Medium: Subsurface Soil 
Exposure P o i n t  Site 34 

INDIAN HEAD, MARYLAND 

Notes. Delinlllm6: 
7 . Sample aid dupIica!e are cmunled BI Iwo s-rals sampls~ when delermlnlng Ihs minlmum and m d m u m  dslectsd ~om~n!ral lm~.  
2 . Velusr prsmtsd  am tlmpI*opecillc quaniilallm I h l s .  

3 .  The mdmum delexed ~m~entrat lm 11 used lor screening purpooss. 
4 - 95% UTL lor nm.clayey %In lrm Backgrmund Soil Invasligallm Rewn lor Indian Head Slump Neck Annex. Indian Head and Slump Neck Annex. TINUS, February m2 (Orall). 
5 - €PA Region 3 Rink-Bared Cmcenlrallm Table, April 2, 2W2. (RBCa lor nmncarcinogentc canpounds are divlded by 10) 
6 . Sal Screenlng Levail lor Inhalation EPA, May 19%. Soli Scresnlng Quldance. 
7. €PA R q l M  3 RIPk.BsSed Cmcmlial im Table, Apnl2, 2W2. DAF (DiIutlm sllenuatim lsctw) 01 x1. 
8 .  RalionalsCddsa SslRllm Reasm: A w e  Screening Levels (ASL) 

Oaleliw Realm: Errenlld Nvldmt (NUT) 
Below Screening Level (BSL) 
Below Backgimnd Value (BKG) 

Shaded cells indicate Ihal lhe specllled cdtsnm has been exceeded or that !he Chmlcal har been salmed 89 B COPC. 

NA c Not Appbabls. 
SOL = Sample Q~rnlIklLm Umlt 
COPC il Chsmlcal 01 PNmW Cmem. 
J I Estlmaled Velus. 
c c Carclncgalc. 
N E Nmssrclncgmk. 

Assrriated Samples. 
S34SBW10101 
S34SBW10101-D 



TABLE 7-4 

Sample Location 
Sample Number 
Unf ilteredlfiltered? 
Collection Date 

S34TW00 1 S34TW001 S34TW002 S34TW002 S34TW003 S34TW003 
S34TW0010001 S34TW0010001 -F S34TW0020001 S34TW0020001-F S34TW0030001 S34TW0030001-F 

Unfiltered Filtered Unfiltered Filtered Unfiltered Filtered 
02/oa102 021oa102 02/04/02 02/04/02 02/04/02 02/04/02 

lnorganics (ug/L) 

COPPER 1 u  1 u  1 u  1 u  3 K  1 u  
BERYLLIUM I 1.6 K I 1.7 K I 0.2 u I 0.2 u I 1.2 K I 1.1 K 

Notes: 
U - Not detected at detection limit value shown. 
K - Estimated value, biased high. 



TABLE 7-5 

Minimum 

111 
Chemical CAS 

Number 

OCCURRENCE, DISTRIBUTION A N D  SELECTION OF CHEMICALS OF POTENTIAL CONCERN - D IRECT C O N T A C T  WITH GROUNDWATER - SITE 34 
S ITE SCREENING R E P O R T  

INDIAN H E A D  DIVISION N S W C  
INDIAN HEAD, M A R Y L A N D  

Ratlonale for  
U S .  EPA Region 3 fif$iL fifGii; cope Flag Contaminant Average 

Concentratlon Background Maxlmum Detection 
Minimum Concentration Maximum Units L o a t i o n  of Maximum Frequency Range of 
Qualifier Qualifier Concentration Nondetects"' Concentration Screenlng~,~ used lor Value"' RBC-Tap Water"' Souree181 Deletion o r  

Selection"' 

S c e n a r i o  T ime f rame:  Cur renVFu tu re  
M e d i u m :  Groundwater 
E x p o s u r e  M e d i u m :  G r o u n d w a t e r  
E x p o s u r e  Point: Site 34 

Notes. 
1 . Sample and duplicate are counted as two separate samples when determlning lhe minimum and maximum detected concentrations. 
2 . Values presenled ara sample-specillc quantitatron limits. 
3 -The maximum delected concentration is used lor screening purposes. 
4 .95% UTL from Beckground Soil Investigation Report lor lndlen Head Stump Neck Annex, indlen Head and Slump Neck Annex, TINUS, Februaly 2002 (Drslt). 
5 .  EPA Region 3 Risk-Bnsed Concentrallon Table, April 2, 2002. (RBCs lor nonoarcinogenic compounds are divided by lo) .  
6 .  Drinking Waler Standards and Haslth Advisories, EPA 2000. 
7 . Retionale Codes Selection Reason: Above Screenmg Levels (ASL) 

No Toxicity Intormallon (NTX) 

Below Screening Level (BSL) 
Below Background Value (BKG) 

Deleiton Reeson. Essential Nutrient (NUT) 

8 .Action Lwei 

Shadmg mdlcates that the maximum detected COnCenlratlon exceeded the Screening cilteiie theretore the chemical was relainsd as a COPC. 

Associated Samples: 
S34TW0010001 
S34TW0020001 
S34TW0030001 

S34TW0010001 .F 
S34TW0020001 -F 
S34TW0030001 -F 

Delinitlons: NA = Not Applicable 
SQL I Sample Qusntilstion Limit 
COPC E Chemical 01 Potential Concern 
ARAWBC = Applicable of Relevant and Appropriale RequiremenVlo Be Considered 
J = Estimated value 
K = Estimated vaiue, biased high 
N .  Noncarcinogenic 
MCL - Maximum Contaminant Lwei. 
SMCL . Secondary MBXimum Conlsmlnsnt Level. 



TABLE 7-6 

Frequency 
of Detection 

Parameter 

SELECTION OF ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN - GROUNDWATER - SITE 34 
SITE SCREENING REPORT 

INDIAN HEAD DIVISION NSWC 
INDIANHEAD, MARYLAND 

Average Groundwater Ecological Rationale for 
Retain as Contaminant 
a COPC? Deletion or 

Minimum Maximum Location of of Averageof COPC 

Results Level(2) 

Effects 
Quotient(3) 

Maximum Positive All Results Screening Concentration Concentration(’) Concentration 

Beryllium I 213 1.2 K I 1.6 K I S34TW001OOO1 I 1.4 I 0.97 I 5.3 I 0.30 I NO I BSL 
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8.0 SITE 36 - CLOSED LANDFILL 

8.1 BACKGROUND 

The IAS (Hart, 1983) reported that there was a landfill in the area shown on Figure 8-1. The filled area 

was a wetland or marsh. The filled, leveled ground occupied an area of approximately 1 to 2 acres. 

Grass and other low vegetation covered most of the site. The fill was believed to contain metal casings 

such as mines, bombs, and torpedoes. The contents were reportedly certified inert and did not contain 

any explosives or chemicals when buried. The landfill was used from 1972 to 1974. A site inspection 

revealed evidence of small metal parts in the surface soil, which was a gravelly-clay fill material. 

8.2 SITE CHARACTERISTICS 

8.2.1 Topoaraphv 

As illustrated on Figure 8-1, the land surface at Site 36 gently slopes toward Chicamuxen Creek to the 

west. The land surface elevation across the site ranges from approximately 1 to 10 feet above msl. 

8.2.2 Surface Water 

Precipitation most likely infiltrates the soil and possibly runs off the ground surface into the surrounding 

Chicamuxen Creek. The site is bounded by Chicamuxen Creek to the north, west, and south. 

8.3 FIELD INVESTIGATION 

A geophysical survey was completed at the site to better define the size and location of the landfill. 

Environmental samples were not collected during this investigation. 

8.3.1 Geophvsical Investiaation 

An EM-31 electromagnetometer was used to perform a geophysical survey at Site 36. The 

electromagnetometer measures the changes in the ground conductivity using a patented electromagnetic 

inductive technique that makes the measurements without electrodes or ground contact. This is a very 

useful instrument to locate buried non-ferrous metallic debris. The unit of conductivity used is mS/m. The 

results are showed on Figure 8-2. 

As shown on the figure, the survey was conducted along 15 transects that were spaced 30 feet apart; 

measurements were taken at intervals of 10 feet along each transect. The effective exploration depth of 

the instrument is approximately 20 feet. The high densities (anomalies) of the contour lines on Figure 8-2 
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indicate where metal debris may be found in the subsurface. Anomalies are seen throughout the 

suspected landfill area. Based on field observations, surface debris is scattered along much of the 

shoreline, which is marked by the approximated boundary (Figure 8-2) except along Roach Road. The 

very dense contours located adjacent to and along Roach Road are attributed to the underground utilities. 

A detailed report of the geophysical survey results is provided in Appendix D. 

8.4 ANALYTICAL RESULTS 

In accordance with the work plan, no environmental samples were collected at Site 36. 

8.5 HUMAN HEALTH RISK SCREENING EVALUATION 

Because no samples were collected at Site 36, a human health screening evaluation cannot be 

performed. 

8.6 ECOLOGICAL RISK SCREENING EVALUATION 

Because no samples were collected at Site 36, an ecological risk screening evaluation cannot be 

performed. 

8.7 SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

8.7.1 Summary and Conclusions 

Based on the results of the geophysical investigation and site history, there is evidence that a relatively 

large quantity of waste has been disposed at the site. However, since no samples were collected, the 

nature and potential extent of contamination cannot be evaluated. The extent of waste burial has been 

estimated by the geophysical investigation. 

Because of the extent of the site and the potential for contamination, additional investigation of this site is 

required to determine the nature and extent of contamination. 

8.7.2 Recommendations 

An RI and FS are recommended for this site. The results of the geophysical survey support the view that 

the site is a former landfill. The RI will establish the type of contaminants, if any, that are present, and the 

FS will determine the remedial measures appropriate to address contamination identified during the RI, as 

well as addressing State of Maryland regulations for closing landfills. 
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9.0 SITE 37 - CAUSEWAY 

9.1 BACKGROUND 

Site 37 is a causeway on the northern side of Stump Neck Annex, adjacent to Mattawoman Creek and 

about 150 feet northeast of Building 2075. Archer Avenue runs along the top of the causeway. The road 

crosses a narrow neck of land that has been built up with fill materials. The location is shown on Figure 

9-1. Reportedly, the causeway fill may contain hazardous materials in addition to rubble. An on-site 

inspection showed generous use of large concrete slabs to protect the Mattawoman Creek side of the 

roadway from erosion for a distance of 300 to 400 feet along the roadway. There was no visual evidence 

of hazardous material on site (Hart, 1983). 

9.2 SITE CHARACTERISTICS 

9.2.1 Topography 

As illustrated on Figure 9-1, the top of the causeway is relatively flat. Steep banks mark the southern 

boundary, giving way to the marshy headwaters of Chicamuxen Creek. The site is bounded to the north 

by riprap baskets that separate the graded road area from the sandy beach shoreline of Mattawoman 

Creek. The land surface elevation across the site ranges from approximately 1 foot above msl along the 

southern and northern edges to approximately 5 to 7 feet above msl on the Archer Avenue road surface. 

9.2.2 Surface Water 

Precipitation and surface water runoff from the paved road are likely to flow to the adjacent grassy areas 

and either infiltrate the soil or run off to Chicamuxen Creek or Mattawoman Creek. 

9.2.3 Geoloqv/Soils 

Logs from soil borings installed at the site indicate that shallow geologic conditions consist primarily of 

sand overlying silt and clay north of Archer Avenue and of sand and gravel at the well boring south of 

Archer Avenue. No waste material was encountered in the soil borings. Soil boring logs are provided in 

Appendix 6. 

9.2.4 Hydroqeoloqy 

The shallow aquifer present beneath the site displays the characteristics of an unconfined system. After 

the wells were installed, the water level in the wells stabilized to the depth at which it was encountered 
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during well installation. Groundwater at the site was encountered at approximately 5.5 feet bgs. The 

potentiometric surface (see Figure 9-3) shows that the groundwater flow direction is to the northwest 

toward Mattawoman Creek. The groundwater-levels used to generate potentiometric contours were 

measured on February 12, 2002. The groundwater level data are provided in Appendix E. 

9.3 FIELD INVESTIGATION 

Groundwater, subsurface soil, surface water, and sediment samples were collected and submitted to a 

fixed-base laboratory for chemical analysis to evaluate the potential presence or absence of contaminants. 

The samples and analyses are summarized on Table 9-1. 

9.3.1 Temporary Well Installation and Groundwater Samplinq 

Three temporary monitoring wells were installed at the site to determine if material from the causeway had 

contaminated shallow groundwater. One well (S37TW002) was installed upgradient of the causeway 

south of Archer Avenue. Two wells (S37TW001 and S37TW003) were installed downgradient of the 

causeway north of Archer Avenue. Well locations are shown on Figure 9-2. The wells were constructed 

with I-inch-ID PVC riser and screen material and installed and abandoned as described in Section 3.0. 

State of Maryland abandonment reports and TtNUS temporary well construction diagrams are presented 

in Appendix A. 

Groundwater samples were collected from the temporary wells, as described in Section 3.2.3, and 

analyzed for TCL VOCs, TCL SVOCs, TAL metals (total and dissolved), TCL pesticides/PCBs, and 

explosives including nitroguanidine, nitroglycerine, and nitrocellulose. Groundwater sample log sheets are 

provided in Appendix C. 

One field duplicate, S37TWDUP001, was collected at the same location as S37TW0010001 and analyzed 

for TCL VOCs, TCL SVOCs, TAL metals (total and dissolved), TCL pesticides/PCBs, and explosives 

including nitroguanidine, nitroglycerine, and nitrocellulose. 

9.3.2 Subsurface Soil Sampling 

Five subsurface soil samples were collected; two from each downgradient well boring (S37TW001/SB001 

and S37TW003/SB003) and one from S37TW003/SB002. The second subsurface soil sample proposed 

at S37TW003/SB002 was not collected because of the abundant gravel encountered in the subsurface 

material. The soil samples were collected using HSA drilling and split-spoon sampling techniques. 

Sample locations are shown on Figure 9-2. 
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Two subsurface soil samples were selected from each boring location based upon field observations and 

the depths proposed in the work plan. Except at S37TW003/SB002, only one sample was collected, for 

the reasons discussed above., No elevated PID readings or waste were encountered during the 

subsurface investigation. The samples were submitted to a fixed-base laboratory to be analyzed for TCL 

VOCs, TCL SVOCs, TAL metals, TCL pesticides/PCBs, and explosives including nitroguanidine, 

nitroglycerine, and nitrocellulose. The samples and analyses are summarized on Table 9-1. Soil sample 

log sheets are provided in Appendix C. 

9.3.3 Surface Water and Sediment Sampling 

Three surface water and three sediment samples were collected in pairs, two from Mattawoman Creek 

and one from Chicamuxen Creek south of the causeway. Sample locations are shown on Figure 9-2. 

Surface water samples were collected as described in Section 3.2.4. Sediment samples were collected 

as described in Section 3.2.5. The surface water and sediment samples were submitted to a fixed-based 

laboratory and analyzed for TCL VOCs, TCL SVOCs, TAL metals, TCL pesticides/PCBs, and explosives. 

Sample log sheets are provided in Appendix C. 

One field duplicate, FDI 31 0202, was collected at the same location as S37SWOOlOOOl and another field 

duplicate, FDl310201, was collected at the same location as S37SD0010001. Both duplicate samples 

were analyzed for TCL VOCs, TCL SVOCs, TAL metals, TCL pesticides/PCBs, and explosives. 

9.4 ANALYTICAL RESULTS AND COPC SELECTION 

This section provides the data, evaluation, and selection of human health COPCs for subsurface soil, 

groundwater, surface water, and sediment contamination at Site 37. The selection of ecological COPCs is 

discussed in Section 9.6. This screening evaluation is based on the following samples: 

Five subsurface soil samples 

Three groundwater samples collected from temporary monitoring wells 

Three surface water and sediment samples collected in pairs 

The results were evaluated as described in Section 4.3. 

presented in Appendix H. 

Complete chemical analytical results are 

9.4.1 Data and Risk-Based Evaluation of Subsurface Soil Contamination 

Positive analytical results and summary statistics for subsurface soil samples are provided in Tables 9-2 

and 9-3, respectively. 
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Based on the analytical results, arsenic and iron were detected at concentrations exceeding screening 

levels. Neither was detected at a maximum concentration greater than the respective non-clayey soil 

background threshold concentration. Metal concentrations were detected at concentrations greater than 

screening levels in all samples. Maximum concentrations for arsenic and iron were reported in sample 

S37SB0030101. 

None of the detected VOCs, SVOCs, or pesticides exceeded any screening levels. 

explosives were detected in the subsurface soil. 

No PCBs or 

9.4.2 Data and Risk-Based Evaluation of Groundwater Contamination 

Positive analytical results for unfiltered and filtered groundwater samples are provided in Table 9-4. The 

summary statistics for unfiltered and filtered groundwater samples are provided in Table 9-5. 

As shown on Table 9-4, the concentrations of several metals in the filtered samples from S37TW002 and 

S37TW003 are greater than the concentrations in the respective unfiltered samples. These samples were 

not filtered in the field, and this may have led to the unusual results. Therefore, when these groundwater 

samples were evaluated for COPCs, the filtered sample results were also considered, as the maximum 

detected concentrations were often reported for the filtered samples. 

Based on the analytical results, one SVOC, one explosive, and four metals exceeded the screening levels 

in the groundwater samples. 

0 Four metals (arsenic, barium, iron, and manganese) were detected at concentrations exceeding 

screening level concentrations. 

0 Of the four metals, only arsenic and barium were detected at maximum concentrations greater than 

the background threshold concentrations. 

0 Iron and manganese were detected at maximum concentrations that wee less than the background 

threshold concentrations. 

All of the samples contained at least one of the four metals at a concentration greater than the 

corresponding screening level concentration. 
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0 The maximum concentrations of barium, iron, and manganese were reported in sample 

S37TW0020001. 

0 The maximum concentration for arsenic was reported in sample S37W0010001. 

Arsenic and barium were retained as COPCs for evaluation because they exceeded the screening values 

for unfiltered groundwater samples. The results for unfiltered groundwater are shown on Figure 9-3. 

One SVOC (naphthalene) was detected at a concentration greater than screening level in one sample, 

S37TW0020001. Naphthalene is retained as a COPC. The COPC concentrations that are greater than 

the screening levels for groundwater are shown on Figure 9-3. 

One explosive (RDX) was detected at a concentration greater than the screening level in one sample, 

S37TW0020001. RDX is retained as a COPC. The COPC concentrations greater than the screening 

levels for groundwater are shown on Figure 9-3. 

None of the detected VOCs exceeded any screening levels. No pesticides/PCBs were detected in the 

groundwater. 

9.4.3 Data and Risk-Based Evaluation of Surface Water Contamination 

Positive analytical results and summary statistics for surface water samples are provided in Tables 9-6 

and 9-7, respectively. 

Based on the analytical results, three metals (iron, manganese, and thallium) were detected at 

concentrations exceeding screening levels in the surface water samples and are retained as COPCs. 

Each of the samples contained at least one of the three metals at a concentration exceeding the 

corresponding screening level concentration. Maximum concentrations for all three metals were reported 

in sample S37SWOO30001. The COPC concentrations that are greater than screening levels are shown 

on Figure 9-4. 

Naphthalene was the only SVOC and 4,4’-DDD was the only pesticide detected at concentrations greater 

than the screening levels and are retained as COPCs. No explosives, VOCs, or PCBs were detected in 

the surface water. 

Sample S37SWOO30001 had a relatively high turbidity, 14 NTUs, as measured by a field turbidity meter 

during sample collection. The high turbidity is probably responsible for the high metals concentrations in 

the sample. 
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The thallium concentrations may be false positives. The trace ICP method, which is part of CLP SOW 

ILM04.1 and used in the analysis, can lead to false positives for lead, arsenic, and thallium. These false 

positives can be eliminated by using other methods. 

9.4.4 Data and Risk-Based Evaluation of Sediment Contamination 

Positive analytical results and summary statistics for sediment samples are provided in Tables 9-8 and 

9-9, respectively. The sediment data are presented in Appendix H. 

Five metals were detected at concentrations exceeding screening levels (aluminum, arsenic, iron, lead, 

and manganese). The metals were detected at concentrations greater than screening levels in only one 

sample. Therefore, aluminum, arsenic, iron, lead, and manganese are retained as COPCs in sediment at 

Site 37. Maximum concentrations for all the metals were reported in sample S37SD0030001. The COPC 

concentrations that are greater than screening levels are shown on Figure 9-5. 

Benzo(a)pyrene was the only SVOC detected at a concentration greater than the screening levels and is 

retained as a COPC. None of the detected VOCs or pesticides exceeded any screening levels. No PCBs 

or explosives were detected in the sediment. 

9.5 HUMAN HEALTH RISK SCREENING EVALUATION 

This section contains a summary of the human health risk estimates for Site 37. The methodology used 

to calculate the risks presented in this section is provided in Appendix I .  Chemical-specific risk estimates 

and risks to affected target organs for COPCs in groundwater, surface water, and sediment are presented 

in Tables 9-10, 9-11, and 9-12, respectively. No risks were estimated for exposures to subsurface soil 

because no COPCs were identified in this medium. A discussion of the estimated noncarcinogenic and 

carcinogenic risks is provided in the remainder of this section. 

9.5.1 Groundwater 

ILCRs for exposure to groundwater at Site 37 are presented in Table 9-10. The cumulative cancer risk is 

1.4 x 1 0-4, which exceeds the EPA’s target cancer risk range of 1 x 1 0-6 to 1 x 1 O-4. Arsenic (1.4 x 1 0-4) is 

the major contributor to the cancer risk. 

The cumulative HI is 2.2, which exceeds the target level of 1.0. Naphthalene (HQ = 1.5) was the major 

contributor to the noncarcinogenic risks. 
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Note that there is currently no risk to present users of the site because there is no exposure to the 

groundwater. 

9.5.2 Surface Water 

ILCRs for exposure to surface water at Site 37 are presented in Table 9-1 1. The cumulative cancer risk is 

1 .I x which is below EPA’s target cancer risk range of 1 x to 1 x 

The cumulative HI is 7.9, which exceeds the target level of 1.0. Manganese (HQ = 3.3) and thallium 

(HQ = 3.0) were the major contributors to the noncarcinogenic risks. 

Note that sample S37SWOO30001 was somewhat turbid. The relatively high concentrations of metals in 

the sample may be attributable to the suspended solids. If the turbidity is contributing a large portion of 

the metals concentration, then the HQs may be lower. 

9.5.3 Sediment 

Estimated cancer risks (ILCRs) for exposure to sediment at Site 37 are presented in Table 9-12. The 

cumulative cancer risk is 3.4 x 1 0-5, which is within EPA’s target cancer risk range of 1 x 1 O‘6 to 1 x 

The cumulative HI is 2.0. When the HI exceeds 1, target organ effects for individual COPCs contributing 

to the risk are considered. Arsenic, iron, and manganese were the major contributors to the HI and they 

affect different target organs. The target organs for arsenic (HQ = 0.5) are the skin and cardiovascular 

system. The target organs for iron (HQ = 1 . I )  are blood and the gastrointestinal system. The target organ 

for manganese (HQ = 0.3) is the central nervous system. Because the HQs for the affected target organs 

are less than or approximately equal to the acceptable level of 1.0, no adverse health effects are 

anticipated for exposures to sediment at Site 37. 

The risk from the sediment to current site users under an industrial scenario is substantially lower than the 

residential exposure. Risk calculations for industrial exposure to sediment are included in Appendix I. 

9.5.4 Exposure to Lead 

Lead was identified as a COPC for sediment at Site 37. The maximum detected concentration of lead in 

sediment (456 mg/kg) exceeded the Office of Solid Waste and Emergency Response (OSWER) soil 

screening level of 400 mg/kg for residential land use but was less than the EPA screening level of 

750 mg/kg for industrial land use. 
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Hypothetical future residential exposures to lead in sediment were evaluated using EPA's integrated 

exposure uptake biokinetic (IEUBK) lead model (EPA, 2001). It should be noted that the IEUBK model is 

designed to evaluate residential exposures to soil and therefore the results of the evaluation are 

conservative since the exposure frequency used in the IEUBK model for exposure to soil is greater than 

the exposure frequency anticipated for exposure to sediment. 

As recommended by the IEUBK model, the average concentration of lead in sediment (157 mg/kg) was 

used as the exposure point concentration. Default parameters were used for the rest of the model input 

parameters. IEUBK model outputs are included in Appendix I. The estimated geometric mean blood-lead 

level for children exposed to lead in sediment was 3.0 pg/dL, which is less than the level of concern of 

10 pg/dL. The IEUBK model estimates that 0.5 percent of children are expected to have blood-lead levels 

greater than 10 pg/dL, which is less than the EPA acceptable level of 5 percent. Based on the results 

from the IEUBK model, blood-lead levels for children and the percent of children expected to have blood 

levels greater than 10 pg/dL are within acceptable levels as determined by EPA. 

9.5.5 Uncertaintv Analvsis 

A summary of the uncertainties specific to the human health risk screening for Site 37 is included in this 

section. The impact of a particular uncertainty on the results of the risk screening is also identified. 

General uncertainties associated with the risk estimates were provided in Appendix I. 

9.5.5.1 Uncertainty Associated with Screening Criteria for Surface Water and Sediment 

No EPA Region 3 RBCs are available for surface water and sediment; therefore, tap water RBCs were 

used to evaluate surface water and residential soil RBCs were used to evaluate sediment. The tap water 

RBCs are based on an individual drinking 2 liters of water a day for 350 days a year. The residential soil 

RBCs are based on an individual being exposed to soil 350 days a year. It is very unlikely that an 

individual would consume 2 liters of surface water a day or be exposed to surface water and sediment 

350 days a year. Consequently, the use of RBCs for soiVgroundwater to evaluate sedimentlsurface water 

will result in conservative estimates of risk. The use of the RBCs for soiVgroundwater to estimate risks 

from exposures to sedimentkurface water could overestimate risks by as much as an order of magnitude. 

9.5.5.2 Uncertainty Associated with Background Data 

No background data are available for surface water. In addition, background threshold concentrations for 

sediment were not used. Therefore, surface water and sediment were not screened against background 

for the selection of COPCs. Consequently, it is not known if inorganics retained as COPCs in surface 

water and sediment at Site 37 are site related or naturally occurring. 
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9.5.5.3 Uncertainty Associated with Nitrocellulose 

Toxicity values are not currently available for nitrocellulose. Consequently, risk-based screening levels 

used for the selection of chemicals of potential concern are not currently published. However, a review of 

the conclusions and recommendations of the EPA Health Advisory for Nitrocellulose indicates that the 

chemical has a very low toxicity: "Based on available toxicity data and chemical and physical properties of 

the compound, nitrocellulose is apparently non-toxic to dogs, rats, and mice and is not digested or 

absorbed in these species. These data, along with the relative insolubility of nitrocellulose in water, 

suggest that Health Advisory values for nitrocellulose in drinking water are unnecessary. The physical 

characteristics of the drinking water as they relate to turbidity, clarity, taste and similar indicators of 

palatability appear to be the only guidelines necessary." Toxicity information suggests that the LDS0 (lethal 

dose for 50 percent of the test animals) is greater than 5 grams per kilogram. It should be noted that 

published risk-based concentrations for other chemicals that are considered relatively non-toxic (e.g., 

aluminum) typically exceed 10,000 pg/L (tap-water) and 10,000 mg/kg (residential soil). Nitrocellulose 

concentrations detected in the environmental media at Mattawoman Creek do not exceed these 

concent rations. 

9.6 ECOLOGICAL RISK SCREENING EVALUATION 

This section contains a summary of the ecological COPC screening evaluation for Site 37. Surface water, 

groundwater, and sediment results were used in the evaluation. Subsurface sample results were not 

considered in the evaluation because invertebrates and plants are not exposed to subsurface soils. 

Groundwater data was evaluated due to the possibility of discharge to Mattawoman Creek and potential 

risks to aquatic receptors. The ecological COPC screening tables for groundwater, surface water, and 

sediment are presented in Tables 9-1 3, 9-1 4, and 9-1 5, respectively. 

As noted in Section 9.5, there are COPCs that pose unacceptable human health risk, so additional 

investigation and evaluation of the site will be required. Further evaluation of ecological COPCs can be 

performed at that time. 

9.6.1 Groundwater 

VOCs, SVOCs, unfiltered and filtered metals, and one explosive were detected in groundwater samples at 

Site 37 (see Table 9-13). Of the VOCs and SVOCs detected, no maximum detected concentrations 

exceeded the screening values. 
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Three metals, including aluminum, iron, and silver, were detected at maximum concentrations exceeding 

the screening values and were retained as ecological COPCs in unfiltered samples. No other metals 

exceeded screening values in unfiltered samples. Only two metals, cadmium and iron, were detected at 

maximum concentrations exceeding the screening values and are retained as ecological COPCs in 

filtered samples. No other metals exceeded the screening values in filtered samples. 

Only one explosive, RDX, was detected in groundwater at Site 37 at a maximum concentration of 

1.2 pg/L, but it did not have a screening value. Therefore, RDX is retained as a COPC. 

9.6.2 Surface water 

SVOCs, one pesticide, and unfiltered metals were detected in surface water samples at Site 37 (see 

Table 9-14). Of the four SVOCs detected, 4-methylphenol is retained as a COPC because a screening 

value was not available for comparison. 

Four metals, including aluminum, iron, lead, and zinc, had maximum concentrations exceeding the 

screening values and are retained as COPCs for further evaluation. 

Thallium concentrations reported in the surface water samples may be false positives from the analytical 

method. 

9.6.3 Sediment 

One VOC, fifteen SVOCs, two pesticides, one explosive, and nineteen metals were detected in sediment 

samples at Site 37 (see Table 9-15). One VOC, acetone, is retained as a COPC because a screening 

value was unavailable for comparison. 

Eight SVOCs, including 2-methylnaphthalene, acenaphthylene, benzo(a)anthracene, benzo(a)pyrene, 

chrysene, naphthalene, phenanthrene, and pyrene are retained as COPCs because maximum detected 

concentrations exceeded the screening values. Benzaldehyde is retained as a COPC because no 

screening value was available for comparison. 

Two pesticides, 4,4’-DDD and 4,4’-DDE, are retained as COPCs because maximum detected 

concentrations exceeded screening values. Nitrocellulose is retained as a COPC because no screening 

value was available for comparison. 
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Seven metals, including arsenic, barium, cadmium, copper, iron, lead, and nickel, are retained as COPCs 

because maximum concentrations exceeded screening values. Beryllium is retained as a COPC because 

no screening value was available for comparison. 

9.7 SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

9.7.1 Summarv and Conclusions 

No human health COPCs were detected in subsurface soil samples. Arsenic, barium, naphthalene, and 

RDX were selected as human health COPCs in groundwater. Iron, manganese, thallium, naphthalene, 

and 4,4’-DDD were selected as COPCs in surface water. Aluminum, arsenic, iron, lead, nickel, and 

benzo(a)pyrene were selected as COPCs in sediment. A human health risk evaluation was performed 

based on these COPCs. 

The human health risk evaluation showed that, in groundwater, the ILCR and HQ both exceeded the 

acceptable ranges. In surface water, the ILCR was in the acceptable range, but the HQ exceeded the 

acceptable benchmark. In sediments, the ILCR and HQ were both in the acceptable ranges. 

The ecological risk evaluation showed that there are several ecological COPCs in groundwater, surface 

water, and sediment. Additional investigation is needed to further evaluate the ecological COPCs. 

Because the various materials were buried at the site, contamination, if present, was not anticipated to be 

at the surface. No surface soil samples were collected, so terrestrial ecological receptors could not be 

quantitatively evaluated. 

Freshwater sediment background was not used, and the limited number of environmental samples 

restricted the use of statistical background analysis. Thus, the COPC selection is conservative, and some 

of the COPCs may be naturally occurring. 

9.7.2 Recommendations 

An RI and FS are recommended for this site. Both human health and ecological aspects should be 

considered. Thallium analyses should be performed by EPA Method SW-846 6020 ICP/MS to eliminate 

false positives. The investigation should include a statistical comparison of the sediment sample 

analytical results to the background data set. 
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TABLE 9-1 

Sample 
Location 

ENVIRONMENTAL SAMPLING AND ANALYSIS SUMMARY - SITE 37 
SITE SCREENING REPORT 

INDIAN HEAD DIVISION NSWC 
INDIAN HEAD, MARYLAND 

PAGE 1 OF 2 

Sample Sample Depth Sample Analysis 

Designation (feet below TCL VOCs TCL TAL Beryllium TCL Pesticides/ Explosives 
ground surface) ('I svocs Metals(2) and Copper(2) PCBs (with nitrocellulose, 

nitroguanidine, and 
nitroglycerine) 

S37SBOO1 I S37TW001 S37SB0010101 2 - 4  0 0 0 0 

S37SB001 I S37TW001 S37SB0010201 4 - 6  0 0 0 0 

S37SBOO2 I S37TW002 S37SB0020101 2 - 4  0 0 0 0 

S37S B003lS37TTW 003 S37S BOO301 0 1 2 - 4  0 0 0 0 

S37SB003IS37TTW003 S37SB0030201 4 - 6  0 0 0 0 

I S37TW001 I S37TWOOlOOOl I _- I . I . I . I  I 0 1 0 1 

0 

0 

0 

0 

0 

Duplicate of 
S37TW0010001 

S37TW002 

S37TW 003 

S37TW DUP001 -- 0 0 0 0 0 

S37TW0020001 _ _  0 0 0 0 0 

S37TW 0030001 _ _  0 0 0 0 0 

s37swoo1 s37sw0010001 _ _  0 0 0 

Duplicate of FD01310202 _- 0 0 0 

s37sw0010001 

s37swoo2 s37sw0020001 -_ 0 0 0 

s37sw 003 s37sw0030001 _ _  0 0 0 

0 0 

0 0 

0 0 

0 0 



TABLE 9-1 

Sample 
Location 

ENVIRONMENTAL SAMPLING AND ANALYSIS SUMMARY - SITE 37 
SITE SCREENING REPORT 

INDIAN HEAD DIVISION NSWC 
INDIAN HEAD, MARYLAND 

PAGE 2 OF 2 

Sample Sample Depth Sample Analysis 

(feet below TCL VOCs TCL TAL Beryllium TCL Pesticides/ Explosives Designation 

svocs Metad2) and Copper(2) PCBs (with nitrocellulose, 
nitroguanidine, and 

nitroglycerine) 

ground surface) (’) 

S37SD001 

Duplicate of 
S37SD0010001 

S37SD002 

S37SD003 

1 
2 

Sample depths are as collected in the field. 
Groundwater samples were analyzed for total and filtered metals. 

0 

S37SD0010001 _ _  
FD01310201 _ _  

S37SD0020001 _ _  
S37SD0030001 -- 



TABLE 9-2 

SUMMARY OF POSITIVE DETECTIONS - SUBSURFACE SOIL - SITE 37 

Sample Location 
Sample Number 
Collection Date 
Interval, feet bgs 

S37SBOOlrTWOOl S37SBOOlrTWOOl S37SBOOmW002 
S37SB0010101 S37SBOO10201 S37SB0020101 

02/05/02 02/05/02 02/05/02 
2 - 4  4 - 6  2 - 4  

02/05/02 02/05/02 

Notes: 
U - Not detected at detection limit value shown. 
J - Estimated value. 
K - Estimated value, biased high. 



Scenario Timeframe: CurrentlFuture 
Medium: Subsurface Soil 
Exposure Medium: Subsurface Soil 
Exposure Point: Site 37 

Mlnlmum 

I 0  
Chernlcsl Concentrailon ::$:ey CAS Number 

NOW 
1 - Minimum and marlmum delalsd concenlrallonn. 

2 .  Valuss presented are sampl%.spallic quanlliallm limila. 
3 . Ths marlmum dslecled concentrallon 1s used lor screening purpo~e~ .  
4 .  95% UTL lor i a n y  ~011s l r m  Background Soil loveollgsllon R v n  101 lndlan Head Stump Neck Annex, lndlm Head and Slump N a k  hnnsx, TINUS. F s b ~ s r y  2W2 (Drsll) 
5 - EPA Region 3 Rlnk-Based Concentration Table. Apdl2, 2.302. (RBCs lor milrclncqenk canpounds 8r@ dlvldel by 10). 
6 .  soil Screening Lev& lor lnhalstlm EPA, May 19% Sdl Soreening Quldanee. 
7 . EPA R e g h  3 Rlrk-Bared Conceotratim Table, Apnl2, 2002. OAF (Ollutlm snenuailm tactor) 01 20 
8 - Rslonale Ccddsg Selecllon Reason: Abwa Scrsenlog L w d r  (ASL) 

Oaletim Rearon. Er~entlal Nutrient (NUT) 
Below Screenlog Lwsl (BSL) 
Bdw, Backgrand Value (EKG) 

9 .  value 19 10, pyrens. 
10. Value 19 lor hwva len l  chrmum. 

11 . OSWER screening leva. EPA. 1994. Guidance m Re.idenlld Lead.Besed Palnl, Lead Conlsminaled O w .  and Lead Conlaminated soil. 
12. Soil screening l e ~ d s  lor migration to gnundwaler. EPA. May 1998. soil Scrmlng Guidance. 
Shedsd E ~ S  lndicsle that the specllled criterion has bssn ~ lcesded  or that the chemlcal ha6 been oalaled 89 a COPC. 

US.  EPA Rallonle lor o:z:;k:m Delectlon Range 01 Average c o ~ ~ ' : ~  Background U.S. EPA Reglon 3 EPA SSLs Reglon 3 SSLP copc Contamlnanl 
COncDnlratlon Frequency N o r m e I e ~ I d ~ ~  Conccsnlrsllon Ssrmnlwpi Value"] RBC.Resldenilal(') Sol1 lo AIr1O1 SOH 10 Flag D*kllon Or 

Qroundwslerm salrtbn'" 

Maxlmum 

I?) 
concentiatlon 

auainier unns 

A6socislsd Samples: 
~37~80010101 
S37SBw10201 
S37SBW20101 
S37SBW30101 
S37SBW30201 



TABLE 9-4 

SUMMARY OF POSITIVE DETECTIONS - GROUNDWATER - SITE 37 

NITROBENZENE 0.2 u 

Sample Location 
Sample Number 
Unfiltered/filtered? 
DuDlicate of: 

I 0.2 u I 

ICoilection Date 

SITE SCREENING REPORT 
INDIAN HEAD DIVISION NSWC 

INDIAN HEAD, MARYLAND 
PAGE 1 OF 2 

Unfiltered 
S37TW0010001 

Unfiltered Filtered 

S37SBOOlrTWOOl 

Filtered 
S37TW0010001-F 

02/05/02 

S37TWDUP001 -F 

Notes: 
Blank means no analysis was performed. 
U - Not detected at detection limit value shown. 
J - Estimated value. 
K - Estimated value, biased high. 
L - Est; xi value biased low. 



TABLE 9-4 

SUMMARY OF POSITIVE DETECTIONS - GROUNDWATER - SITE 37 
SITE SCREENING REPORT 

INDIAN HEAD DIVISION NSWC 
INDIAN HEAD, MARYLAND 

PAGE 2 OF 2 

SELENIUM 
SILVER 
SODIUM 
VANADIUM 

Sample Number 
Unfiltered/filtered? 
Duplicate of: 

3.1 J 2 UL 2 UL 2 UL 
0.5 UL 0.5 UL 0.86 J 0.5 UL 
72900 321 000 21 6000 71 7000 
0.3 U 0.3 U 0.3 K 0.3 U 

\Collection Date 

Unfiltered Filtered Unfiltered Filtered 

Notes: 
Blank means no analysis was performed. 
U - Not detected at detection limit value shown. 
J - Estimated value. 
K - Estimated value, biased high. 
L - Estir \d value biased low. 



TABLE 9-5 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH GROUNDWATER - SITE 37 
SITE SCREENING REPORT 

INDIAN HEAD DIVISION NSWC 

Minimum Maxlmum Detectlon 
Concentration ~ i n i m u m  Concentration Maximum Units Location 01 Maxlmum Frequency Range of Average Concen'ratlon Background 

(1' 
Qualifier Qualifler Concentration Nondelects"' Concentration Screeningt~~ Used for Value"' CAS Number Chemical 

Scenario Timeframe: CurrenVFuture 
Medium: Groundwater 
Exposure Medium: Groundwater 
Exposure Point: Site 37 

Rallonale for Potentlal Potential U S .  EPA Region 3 ARAFVTBC ARAFVTBC cope Flag Contaminant 
Deletlon or RBC-Tap Water16' Valuet~~ Sourcew' 
~ l e e t l o n ~ '  

INDIAN HEAD, MARYLAND 

~~~ ~~~~~~ 

Volatile Organic Compounds 
I 1330-20-7 ITolal Xylenes I 2 I I 2 I I ug/L I S37lW0020001 I 1/3 I 1 I 1.00 I 2 I NA I 1200N I 10000 I MCL I No I BSL I 

ASL 1 Explosives 
121-82-4 L-1 .I 1.2 I I 1.2 I I ug/L I S37TW0020001 I 1/3 I 0.5 I 0.567 I 1.2 I NA - I. NA 1 NA 

No I 8SL.BKG 
NO I NUT.BKG 7440-09-7 lPotassium I 4570 I I 6630 I J I uq/L I S37TWOO10001-F-D I 33 I NA I 5863 I 6630 I 83058 I NA I NA I NA I 

7440-23-5 ISodium I 153000 I I 717000 I I uq/L I S3m0030001-F I 3/3 I NA I 397000 I 7170W I 79585 I NA 1 NA I NA I NO 1 NUT,BKG 

7 3 N  I NA I 7440-02-0 INickel 14.9 I 4 - 5 . 6  I 6.61 I 14.9 I 39 I 

Noles 
1 - Sampla and duplicate are counled as Iwo sepersle samples when determining the minimum and mswmum detected COnCenlralionS. 
2 .Values presented are semple.specilic qYanlil.8llon limils 
3 .  The maximum detected concentration is used lor screening purposes. 
4 . 95% UTL iiom Background Soil Investigation Report lor lndlsn Head Slump Neck Annex. lndisn Head and Slump Neck Annex, TlNUS. February 2002 (Dralt). 
5 .  EPA Region 3 Risk-Based Concentration Table, April 2, 2002. (RBCs lor noncercinogenlc compounds 81.3 divided by 10). 
6 - Drinking Water Standards and Haalth Advisories. EPA 2000. 
7 . Rationale Codes Selection Reason. Above Screening Levels (ASL) 

NO Toxicity lnloimation (NTX) 

Below Screening Level (BSL) 
Delelion Reason: Essential Nutrient (NUT) 

8 .  Value IS 10, pyrene. 
Shading Indicates thal the maximum detected concentralion exceeded the screening criteria lheretore the chemicnl was retained as a COPC 

ASSOCisled Samples. 
S37TW0010001 S37TWOO10001-F 
S37TWOOtOOO1-D S37TWO010001-F-D 
S37TW0020001 S37TWOO20001-F 
S37TW0030001 S37TWOO30001-F 

Delinitlons: . NA I Not I\ppllcable 
SOL = Sample Ouanlilation Limit 
COPC = Chemlcalol Polenllal Concern 
ARAWTBC I Applicable or Relevant and Appropriate RaquiremenVfo Be Considered 
J = Estimaled Value 
K i Estlmaled valun, biased high 
MCL . Maximum Contaminant Level. 
SMCL . Secondary Madmum Contaminant Level. 
C = Cercinoganic 
N . Nonoarolnogenic 



Sample Location S37SD001/SW001 
Sample Number s37sw0010001 
Duplicate of: 

s37sw0030001 
S37SD001/SW001 S37SD002JSW002 

FDOI 31 0202 s37sw0020001 
s37sw0010001 

02/05/02 

4-M ETHY LPH ENOL 
NAPHTHALENE 
PHENOL 

5 u  5 u  5 u  3 J  
5 5 u  5 u  5 u  

5 u  2 J  5 u  5 u .  

K - Estimated value, biased high. 



TABLE 9-7 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SURFACE WATER - SITE 37 
SITE SCREENING REPORT 

INDIAN HEAD DIVISION NSWC 

Minimum Maxlmum Detection Minimum COnCentratlon Maximum Location of Maximum Frequency Range of Average 
(,) Qualifier Qualifler Concentration ,,) Nondetect9t21 Concentration scrwning~3) Used lor Chemical CAS 

Number 

Scenario Timetrame: CurrenVFuture 
Medium: Surface Water 
Exposure Medium: Surface Water 
Exposure Point: Site 37 

Rationale for 

ARAWTBC ARARfrBC COPC Flag c ~ ~ ~ ~ t  Background US.  EPA Region 3 Potential potentla' 

Value"' RBC-Tap Water'" Value  source^^^ 
hlo*tl,."m 

INDIAN HEAD. MARYLAND 

Semivolatile Organic compounds 
91-57-6 2-Methyinephthalene 2 J 2 J uq/L S37SWOO10001 1/3 5 2.33 2 N A  12 N N A  N A  NO BSL 

3 J 3 J uq/L S37SWOO30001 113 5 2.67 3 N A  18 N N A  N A  NO BSL 
5 3.33 N A  I. ASL 

108-95-2 Phenol 2 J 2 J ug/L S37SW0010001-D 113 5 2.33 2 N A  2 2 0 0 N  21000 NRWQC No  BSL 
5 5 5 I I Uq/L S37SWOO10001 1/3 -- 

7429-90-5 (Aluminum I 1350 I I 1350 I I uq/L I S37SWOO30001 I 1/3 I 91.9-134 I 488 I 1350 I N A  I 3700 N 1 N A  I N A  I N o  I BSL 
7440-39-3 IEarIum I 73.7 I J I 124 I J I uq/L I S37SWOO30001 1 313 I N A  1 90.7 I 124 I N A  I 2 6 0 N  I 1000 1 NRWQC I No I BSL 
7440-43-9 ICa I 0.21 I K I 0.41 I K I uq/L I S37SWOO30001 I 3/3 I N A  I 0.302 I 0.41 I N A  I 1.8 N I N A  I N A  I No I BSL dmium 

lcium 

balt sd 

7440-62-2 lvanadium 8.4 I K I ug/L I S37SWOO10001 I 3/3 I 6.12 I 8.4 1 26  N I N A  I NO I BSL 
7440-66.6 lZmc I 42.7 I I 42.7 [ I ug/L I s37sw0030001 I 1/3 I 2 I 14.9 I 42.7 I N A  I 11OON I 9100 I NRWQC I No  I BSL 

Notes. 
(1) - Sample and duplicale are counted as two separate samples when determining the minimum and maximum detected concentrations 
(2) .Values presented are sample-specilic quantitalion limits. 
(3) -The maximum detecled concentration is used for screening purposes. 
(4). No Eackground data wailable. 
(5) - EPA Region 3 Risk-Eased Cancenlratiao Table, April 2, 2002. (RBCs for noncarcinogenic compounds are divided by 10) 
(6) - EPA National Recommend Water Quality Criteria (NRWQC), April 1999. 
(7) - Rslionsle Codes Selection Reason: Above Screening Levels (ASL) 

Del l ion Reason: Essenlial Nutilent (NUT) 
Below Screening Level (BSL) 

( 8 )  - Aclion Level, Drinking Water Standsrds and Health Advisories, U S. EPA 2000, 
Shading indicates that the maximum detected concenlrstion exceeded the screenlng Criteria therelare the chemical w8s retsined 83 a COPC. 

Associated Samples 
S37SW0010001 
S37SWOO10001-D 
S37SW0020001 
s37sw0030001 

Dellnitions. NA = Not Applicable. 
SQL = Sample Quantitalion Limit. 
COPC = Chemical 01 Potentiai Concern. 
ARAWTEC I Applicable or Relevant and Appropriate RequiremenVro Be Considered 
J = Eslimated Value. 
K = Eslimated value. biased high. 
NRWQC E Nsllonsl Recommended Water Quailtf Criteria. 
C E Carcinogenic. 
N = Noncsrclnogenic. 



TABLE 9-8 

Sample Location 
Sample Number 
Duplicate of: 
Collection Date 
Interval, feet bgs 

S37SDOOl/SW001 S37SDOOl/SW001 S37SD002ISW002 S37SD003/SW003 
S37SD0010001 FDO1310201 S37SDOO20001 S37SDOO30001 

01 13 1 102 01/31/02 01 131 102 02/05/02 
0 - 1  0 - 1  0 - 1  0 - 1  

S37SD0010001 

Notes: 
U - Not detected at detection limit value shown. 
J - Estimated value 
K - Estimated value, biased high. 



TABLE 9-9 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WFTH SEDIMENT - SITE 37 
SITE SCREENING REPORT 

INDIAN HEAD DIVISION NSWC 
INDIAN HEAD, MARYLAND 

PAGE 1 OF 2 
Scenario Timeframe: CurrenVFuture 
Medium: Sediment 
Exposure Medium: Sediment 
Exposure Point: Site 37 

Used for Background of Maximum Detection Range of Average Concen'ration Location Minimum Maximum 
Concentration Concentration 

Value(') screeningta1 , Qualifier (,) Qualifier Units Concentration Frequency NondetectsL2' Concentration 
CAS Number Chemical 

Rationale for 
U.S. EPA Region 3 Contaminant 
RBC-Residential (I) Deletion Or 

C=.lrn",h*V1 

Volatile Organic Compounds 
167-64-1 IAcetone I 85 I J 1  85 I J I  ug/kg I S37SD0030001 I 1/3 I 11 -12  I 32.3 I 85 I NA I 780000 N I No I BSL I 

001-D I 2/3 I 360-400 I 453 I 1100 
Pesticides/PCBs 
72-54-6 14,4'-DDD I 180 I J I  180 I J I  uglkg I S37SD003 I NA I 2700 C I No I BSL 

Explosives 
72-55-9 14,4'-DDE I 73 I J I  73 I J I  uqlkg I S37SD003 I NA I 19OOC 1 No 1 BSL 

19004-70-0 (Nitrocellulose I 4.5 I J I  4.5 I J I  rnglkq I S37SD0030001 I 1/3 I 0.49-0.69 I 1.71 I 4.5 I NA I NA I No I NTX I 

0001 I 1/3 1 3 . 6 - 4  I 61.3 I 180 
0001 I 1/3 I 3.6-4  I 25.6 I 73 

ickel 
otassium 
ilver 
odium 



TABLE 9-9 

Nates: 

1 . Minimum and maximum detected concentrations. 
2 . Values presented are sample-specific quantflation l i m b  
3 - The maximum detsclsd concentration is used lor screening purposes. 
4 - Background Soil Investigation Report lor Indian Head Slump Neck Annex, Indian Head and Slump Neck Annex, TINUS, February 2002 (Draft) 
The 95% UTL is shown lor lnlarmatbnel purposes only. Sediment is not screened against background, sae tern. 
5. €PA Region 3 Risk-Based Concentration Table, April 2,2002. (RBCs lor noncarcinogenic compounds are dwMed by 10). 
6. Soil Screening Levels lor Inhalation €PA, May 1996. Soil Screening Guidance. 
7 .  Rationale Codes Selection Reason: Above Screening Levels (ASL) 

8 - Value is lor acenaphthene. 
9. Value is lor pyrene. 
10. Value is lor hexevelent chromium. 
11 . OSWER screening level. EPA, 1994: Gukiance on Reskientiel Lead-Based Paint, Lead Contaminated Dust. and Lead Contaminated Soil. 
Shaded calls indicate that the speclled crkerion has been exceeded or that the chemical has been selected as a COPC. 

Deletion Reason: Essential Nulrient (NUT) 
Below Screening Level (BSL) 
Below Background Value (BKG) 
NO TordcRy Inlormation (NTX) 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SEDIMENT - SITE 37 
SITE SCREENING REPORT 

INDIAN HEAD DIVISION NSWC 
INDIAN HEAD, MARYLAND 

PAGE 2 OF 2 
Delintlbns: NA = Not Applicable. 

s a L  = a m p l e  auantkatinn Lhn. 
COPC = Chemkalol Potentlal Concern. 
J = Estimated Value. 
K = Estimated value, biased high. 
C = Carcinogsnic. 
N I Noncaainogenk. 
ARAWBC = Applkable or Relevant and Appropriate Requirementrro Be ConsMered 

Assoclaled Samples: 
S37SDO010001 

S37SD0010001~D 
S37SD0020001 
S37SD0030001 



TABLE 9-10 

Incremental Lifetime Carcinogenic Risk 
(ILCR) 

Concentration1 RBC(') I Estimated 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS - GROUNDWATER - SITE 37 
SITE SCREENING REPORT 

INDIAN HEAD DIVISION NSWC 
INDIAN HEAD, MARYLAND 

Estimated Non-Carcinogenic Hazard 
Quotient (HQ) 

Primary I RBC(') I Estimated HQ 

I I I I 
Chemical 

Tarqet Orcian HIS 

Total Skin HI =r 0.6 1 
Total Vascular HI = 

Total Body Weight HI = 
Total Prostate HI = 0.01 

Total Kidney HI = I T 1  
Notes: 
1 

2 

Risk-Based Concentration (RBC) Table (EPA Region 3, 2002). Some noncarcinogenic RBCs not presented in 
the EPA Region 3 RBC Table were calculated per the methodology detailed in Appendix I. 
NA - Not applicable. The EPA has not established a cancer slope factor (CSF) or noncarcinogenic reference 
dose (RfD). 



TABLE 9-1 1 

Incremental Lifetime Carcinogenic Risk 
(ILCR) 

'Concentration1 RBC(') I Estimated 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS - SURFACE WATER - SITE 37 
SITE SCREENING REPORT 

INDIAN HEAD DIVISION NSWC 
INDIAN HEAD, MARYLAND 

Estimated Non-Carcinogenic Hazard 
Quotient (HQ) 

Primary I RBC(') I Estimated HQ 

I I I 1 

Chemical 

Target Organ His 

Total Body Weight HI = 
Total Blood HI = - . -. -. - - - . . . 

Total GS HI =I 0.8 1 
Total CNS HI = 
Total Liver HI = 

Notes: 
1 

2 

Risk-Based Concentration (RBC) Table (EPA Region 3, 2002). Some noncarcinogenic RBCs not presented in 
the EPA Region 3 RBC Table were calculated per the methodology detailed in Appendix 1. 
NA - Not applicable. The EPA has not established a cancer slope factor (CSF) or noncarcinogenic reference 
dose (RfD). 

Definition: 
GS - Gastrointestinal. 
CNS - Central nervous system. 



TABLE 9-12 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS - SEDIMENT - SITE 37 
SITE SCREENING REPORT 

INDIAN HEAD DIVISION NSWC 
INDIAN HEAD, MARYLAND 

I I Incremental Lifetime Carcinogenic Risk I Estimated Non-Carcinogenic Hazard I 

Tarqet Orqan HIS 

Total Skin HI = 
Total Vascular HI = 
Total Immune HI = 

Total Nails HI = 
Total Blood HI = 1.1 

Total GS HI = [ T I  
Notes: 
1 Risk-Based Concentration (RBC) Table (EPA Region 3, 2002). Some noncarcinogenic RBCs not presented in 

the EPA Region 3 RBC Table were calculated per the methodology detailed in Appendix I .  

Definition: 
GS - Gastrointestinal. 
CNS - Central nervous system. 



TABLE 9-13 

Groundwater cope Ecological 

Level(*) 

Location of Average of 
Effects Frequency of Minimum Maximum Average of 

Positive AII Results Screening 
Results 

Parameter Maximum Detection Concentration Concentration(') Concentration 

Rationale for 
Retain as a Contaminant 

cope? Deletion or 
~e~ection(') 

113 I 1.2 1.2 I S37TW0020001 I 1.2 I 0.6 I NA I NA NTX I 



TABLE 9-13 

SELECTION OF ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN - GROUNDWATER - SITE 37 
SITE SCREENING REPORT 

INDIAN HEAD DIVISION NSWC 
INDIAN HEAD, MARYLAND 

PAGE 2 OF 2 

Notes: 
Shaded cells indicate that the chemical was selected as a COPC. 
COPC = Chemical of Potential Concern 
NA = Not Available 
J = Estimated value 
K - Estimated value, biased high 
The sample and duplicate were counted as two separate samples when determining the minimum and maximum detected concentrations and location of maximum concentration, 
but were only counted as one sample when determining the frequency of detection. One-half of the detection limit was used when averaging non-detected data. 
1 The maximum detected concentration was used to calculate the ecological effects quotient. 
2 Refer to Table 4-5 for sources of groundwater screening criteria 
3 Refer to Section 4.4.4 for ecological effects quotient calculation. 
4 Rationale Codes: 
For Selection as a COPC: Associated Samples: 

ASL = Above COPC Screening Level 
BIO = Bioaccumulative Chemical S37TW0010001 
NTX = No Toxicity Information Available S37TW0010001 -AVG 

S37TW0010001-D 
S37TW0020001 BSL = Below COPC Screening Level 

NT = Nontoxic S37TW0030001 
NZ = Not applicable because these parameters are used to characterize the sediments and/or cannot be used to evaluate ecological risks S37TW0010001 -F 

S37TW0010001 -F-AVG 
S37TW0010001 -F-D 
S37TW0020001 -F 
S37TWOO30001-F 

For Elimination as a COPC: 



TABLE 9-14 

Retain as a 
COPC? 

Location of SW COPC Ecological 
Maximum Az:zeof Average Of Screening. Effects All Results Maximum Frequency of Minimum 

Results Level(*) Quotient(3) Detection Concentration Concentration"' Concentration Parameter 

SELECTION OF ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN - SURFACE WATER - SITE 37 
SITE SCREENING REPORT 

INDIAN HEAD DIVISION NSWC 
INDIAN HEAD, MARYLAND 

Rationale for 
Contaminant 
Deletion or 
S&.&)"(4) 

1 /3 0.032 I 0.032 I s37sw0030001 I 0.03 I 0.02 . I 0.6 ASL I 

Notes: 
Shaded cells indicate that the chemical was selected as a COPC. 
COPC = Chemical of Potential Concern 
NA = Not Available 
J = Estimated value 
K = Estimated value, biased high 
The sample and duplicate were counted as two separate samples when determining the minimum and maximum detected concentrations and location of maximum concentration, 
but were only counted as one sample when determining the frequency of detection. One-half of the detection limit was used when averaging non-detected data. 
1 The maximum detected concentration was used to calculate the ecological effects quotient. 
2 Refer to Table 4-5 for sources of surface water screening criteria 
3 Refer to Section 4.4.4 for ecological effects quotient calculation. 
4 Rationale Codes: 
For Selection as a COPC: Associated Samples: 

S37SW0010001,DUP 
ASL = Above COPC Screening Level 
BIO = Bioaccumulative Chemical 
NTX = No Toxicity Information Available 

BSL = Below COPC Screening Level 
NT = Nontoxic 

S37SWOOlOOOl -AVG,AVG 
S37SWOO10001 -D,DUP For Elimination as a COPC: 
S37SWOO20001 ,NORMAL 
S37SWOO30001 ,NORMAL 



r Chemical 
Location of 
Maximum 

Concentration 

TABLE 9-15 

SELECTION OF ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN - SEDIMENT - SITE 37 
SITE SCREENING REPORT 

INDIAN HEAD DIVISION NSWC 
INDIAN HEAD, MARYLAND 

PAGE 1 OF 2 

Average of 
Positive 
Results 

. .--"-..-, -. I . . . . . . . . . . - . . . Maximum 
Concentration(') 

Average of All 
Results Screening 

Volatile Organics (ug/kg) 
~ a t o i n i  @ I  113 a5 J 85 J a5 32.3 NA NA N rx 

I I mnn I I ca7cnnnannni I I ldd  I n m  I P 7n A S I  1 

113 4.5 J I 4.5 J I S37SD0030001 1 4.5 I 1.71 I NA I NA NTX 
lnorganics (mg/kg) 

1A1 I Ihhllrll lhll I I ?nF( I I inmn I I RSRR 0 2  BSL 1 



TABLE 9-15 

SELECTION OF ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN - SEDIMENT- SITE 37 
SITE SCREENING REPORT 

INDIAN HEAD DIVISION NSWC 
INDIAN HEAD, MARYLAND 

PAGE 2 OF 2 

Notes: 
Shaded cells indicate that the chemical was selected as a COPC. 
COPC = Chemical of Potential Concern 
NA = Not Available 
J = Estimaed value 
K = Estimated value, biased high 
The sample and duplicate were counted as two separate samples when determining the minimum and maximum detected concentrtions and location of maximum concentration, 
but were only counted as one sample when determining the frequency of detection. One-half of the detection limit was used when averaging non-detected data. 
1 The maximum detected concentration was used to calculate the ecological effects quotient. 
2 Refer to Table 4-4 for sources of sediment screening criteria 
3 Refer to Section 4.4.4 for ecological effects quotient calculation. 
4 Rationale Codes: 
For Selection as a COPC: 

ASL = Above COPC Screening Level 
610 = Bioaccumulative Chemical 
NTX = No Toxicity Information Available 

BSL = Below COPC Screening Level 
NT = Nontoxic 

For Elimination as a COPC: 

Associated Samples: 

S37SD0010001, DUP 
S37SD0010001 -AVG,AVG 
S37SD0010001-D,DUP 
S37SD0020001 ,NORMAL 
S37SD0030001 ,NORMAL 
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10.0  SITE 51 - BUILDING 101 DRY WELL 

10.1  BACKGROUND 

Building 101 is located in the restricted area of the base near Thames and Evans Roads, next to Building 

102, as shown on Figure 10-1.  Site 51 is reportedly located between Buildings 101 and 102.   

 

Department of the Navy, Bureau of Yards and Docks drawings 1028836, 1028837, and 1028839 (from 

the 1994 PA) show a dry well at Building 101.  The flash tank detail, dry well detail, and the utilities site 

plan show a 1-inch steam condensate line leading to the dry well.  No wastewater lines on the drawings 

lead to the dry well.  Furthermore, the crushed stone of the dry well was 2 feet below grade, making it 

difficult to locate and access.  It was therefore determined unlikely that any surface disposal took place at 

the well location (NEESA, 1991).  The flash tank/steam condensate system no longer exists (NEESA, 

1991). 

 

Based on the drawings, the 1994 PA concluded that there is a lack of evidence to indicate the dry well 

was used for laboratory waste and that no hazardous waste disposal was suspected in the dry well.  

Therefore, the PA recommended no further work under the Navy Installation Restoration program 

(NEESA, 1991).  However, this Site Screening investigation is being performed at Site 51 to field-verify 

the results of the PA.  This site is not listed as an SSA in the FFA.  
 

10.2  SITE CHARACTERISTICS 

10.2.1 Topography 

As illustrated on Figure 10-1, the land surface at Site 51 is relatively flat, with a very slight slope to the 

south.  The land surface elevation across the site is approximately 102 feet above msl. 

 

10.2.2 Surface Water 

Precipitation most likely infiltrates the soil and possibly runs off across the ground surface into a drainage 

swale approximately 75 feet to the south.  

 

10.2.3 Geology/Soils 

The soil boring installed at the site indicated that the shallow geologic conditions consist primarily of silt 

and clay overlying gravel nearby the dry well.  Soil boring logs are provided in Appendix B. 
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10.3 FIELD INVESTIGATION 

A geophysical survey was completed at the site to locate the steam lines feeding into dry well(s).  

Subsurface soil samples were collected and submitted to a fixed-base laboratory for chemical analysis to 

evaluate the potential presence or absence of contaminants.   

 

Observations made during the field investigation showed that there was only one dry well serving both 

Building 101 and Building 102.  This dry well has been arbitrarily designated as Site 51. 

 

Three pipes feed into the one identified dry well.  One of the three pipes was still being used to discharge 

steam condensate from Building 101.  This line was set approximately 0.5 foot below the ground surface 

and was indicated at the ground surface by distressed vegetation.  The other two lines were 

approximately 1.5 to 2 feet bgs and appeared to be inactive.  These two lines are suspected to be the 

lines from both Buildings 101 and 102 abandoned flash tanks.  The dry well was constructed with a 2-foot 

by 2-foot by 2-foot pit covered with a steel grate at the ground surface.  Gravel was encountered below 

the well at approximately 2 to 2.5 feet bgs and extended to at least 3 feet from the edges of the sidewalls. 

 

10.3.1 Geophysical Investigation 

A GPR system was used to perform a geophysical survey at Sites 51 and 52.  The GPR transmits a 

450 MHz electromagnetic signal into the ground and receives and measures the speed and amplitude of 

the reflected signal from the subsurface.  The survey was conducted along eight north-south lines and ten 

east-west lines.  The effective exploration depth of the instrument is approximately 10 feet.  The results of 

the survey are shown on Figure 10-2, which shows the locations of buried pipes and other items identified 

by the GPR.  A detailed report of the geophysical survey results is provided in Appendix D. 

 

10.3.2 Subsurface Soil Sampling 

Two subsurface soil samples were collected from a soil boring (S51SB001) installed adjacent to the dry 

well.  The sample location is shown on Figure 10-2.  The soil samples were collected using hand auger 

drilling techniques.  

 

The sample depths were selected based upon field conditions in combination with the proposed depths 

from the work plan.  No elevated PID readings or waste were encountered during the subsurface 

investigation.  The soil consisted primarily of silt and clay overlying gravel that was encountered at 2 to 

2.5 feet bgs.  The samples were submitted to a fixed-base laboratory to be analyzed for TCL VOCs.  The 

samples and analyses are summarized on Table 10-1.  Soil sample log sheets are provided in Appendix 

C.  
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One field duplicate S51SBDUP0101 was collected at the same location as S51SB0010201 and analyzed 

for TCL VOCs.  

 

10.4  ANALYTICAL RESULTS AND COPC SELECTION 

This section provides the data, evaluation, and human health COPC selection of subsurface soil at Site 

51.  This screening evaluation is based on the following samples: 

 

• Two subsurface soil samples 

 

The results were evaluated as described below.  Complete chemical analytical results are presented in 

Appendix H. 

 

10.4.1 Data And Risk-Based Evaluation of Subsurface Soil Contamination 

Positive analytical results and summary statistics for subsurface soil samples are provided in Tables 10-2 

and 10-3, respectively.   
 

Based on the laboratory results, concentrations of VOCs were less than the direct contact screening 

criteria (EPA Region 3 RBCs or EPA SSLs for soil to air).  The maximum detected concentration of 

benzene exceeded the EPA Region 3 SSL for migration from soil to groundwater.  Because the reported 

concentrations of these chemicals were less than the direct contact screening criteria, potential risks from 

direct exposure to these COPCs in soil are expected to be minimal.  However, exceedances of EPA 

Region 3 migration to groundwater SSLs may indicate the potential for chemicals to leach to groundwater 

and impact water quality.   

  

Toluene was also detected but at a concentration less than the screening levels.  No other VOCs were 

detected in the subsurface soil.  The COPC concentrations are shown on Figure 10-3. 

 

10.5  HUMAN HEALTH RISK SCREENING EVALUATION 

No COPCs were identified for direct exposure at Site 51.  Therefore, no further human health risk 

screening is necessary.   

 

There was only one sample with a benzene concentration greater than the EPA Region 3 SSL for 

migration to groundwater.  However, the depth to groundwater is over 30 feet and the silty, clayey soil 

limits migration.  Further, there is a layer of very low permeability above the water table that will further 
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limit contaminant migration (E/A&H, 1994).  Therefore, the depth to the water table, the presence of the 

lower permeability unit, and the low benzene concentration lead to the conclusion that there is no 

significant risk to human health. 

 

10.6  ECOLOGICAL RISK SCREENING EVALUATION 

No surface soil, groundwater, surface water, or sediment samples were collected, so a quantitative 

ecological risk evaluation cannot be performed.  The results of the subsurface samples further suggest 

that there are no chemicals of concern.  Therefore, there is no risk to ecological receptors. 

 

10.7  SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

10.7.1  Summary and Conclusions 

There is only one dry well in the vicinity of Buildings 101 and 102.  This dry well has been designated as 

Site 51.  There were no COPCs, so no unacceptable risks to human health and ecological receptors were 

identified.  

  

Note that activities may occur near this site incidental to the activities being performed as part of the 

larger Lab Area Investigation (Sites 14, 15, 16, 49, 50, 53, 54, and 55). 

 

10.7.2  Recommendations 

No action is required for Site 51, and a no action decision document should be prepared, following the 

same procedures as for an SSA. 

 



I Sample Sample Depth 
(feet below 

ground surface) (’) 
Location 

Sample Analysis 

TCL VOCs TCL TAL Beryllium TCL Pesticides/ Explosives 
svocs Metals(*) and Copper(’) PCBS (with nitrocellulose, 

nitroguanidine, and 
nitroglycerine) 

I 

SUBSURFACE SOIL 

S51 SBOOl 

S51 SBOOl 

Duplicate of 
S51SB0010101 

Sample 
Designation 

S51SB0010101 1.5-2 0 

S51SB0010201 2-3 

SS51SBDUPO101 1.5-2 0 



TABLE 10-2 

Sample Location S51 SB001 
Sample Number S51 SB0010101 
Duplicate of: 
Collection Date 02/11 102 
Interval, feet bgs 1.5-2 

S51 SBOO1 S51 SB001 
S51SBDUP0101 S51 SB0010201 
S51 SB0010101 

02/11 102 0211 1 102 
1.5 - 2 2-3 

Notes: 
U - Not detected at detection limit value shown. 
J - Estimated value. 

BENZENE 11 u I 11 u I 3 J  



TAQLE 10-3 

CAS Number 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SUBSURFACE SOIL - SITE 51 
SITE SCREENING REPORT 

INDIAN HEAD DIVISION NSWC 

ConcentratIan US. EPA Ratbmh tor 
Unsd tor Background US. EPA Ragion 3 EPA SSLS Raglon 3 SSLs COPC Cont.mlnnt 

GroundwateF selrtlon" 

Mlnlmum Maxlmum Location 

111 I Scr~nlng~ll Valuet" RBC-Rseldentlal ('I Sol1 to udS1 *lltO Fba ml.tlon 
Concentration ~~~~e~ Concentratlon Unlts ot Maxlmum Detecllon Of 

ConcentratIan Frqwncy Nondet~~tel '~ Con€en!ratlon Chemlcal 

INDIAN HEAD, MARYUND 

Scenario Timeframe: CurrenUFuture 
Medlum: Subsurface Soil 
Exposure Medium: Subsurface Soil 
Exposure Point: Site 51 

NOIBI: 
1 - Minimum and msamum dlBEled cOnCBOlla11m9. 

2 . Vduea p r ~ i m g l  are ramplespecllk qumlllaliDn limits. 
3 -The msamum del&led ~oncenlrallon Is wed lor rcreenlng p u w e s  
4 - Background Sdl lnverligalion Report lor Indian Head Slump N e k  Amex, Indian Head m d  Slump N&k h n s x ,  TINUS, February 2002 (Orall) 
5 - EPA Regian 3 Rlsk.Bared Cwcenlrsllcn Table. April 2, 2w2.  (RBCa lor nmcarclnqenic c m p w n d i  818 divided by 10). 
6 - Sdl Scrmlog  Levels lor lnhalatim U.S. EPA. May 1996. Soil Sclmlog Guldanoe 
7 - €PA Reglm 3 Rlsk.Bared Cmcenlrallm Table, April 2, 2W2. OAF (DI Iu I I~  sllsn~altm laclor) 01 20. 
8 - Rationale Cdeo Selsclim Reason: A tme Screening Levels (ASL) 

Delelion Rea~m: Essmlld Nulrlwl (NUT) 
Below Sc,eening Lev81 (BSL) 
Below BBckgrwnd Value (BKG) 

Shaded cells lndlcsle that Ihe lp&ilied crilerlm has besn sxcegled or that the ohemla  has bsw ssl&led 89 a COPC. 

A 9 s ~ ~ l a l d  Samples. 
S51SBW10101 
s51s0w10101.D 
s5isec~iorn1 



102 

101 

LEGEND: 

y//I APPROXIMATE SllE LOCATION 

BUILDING OR STRUCTURE 

0 20 40 ~~ 

SCALE IN FEET 



101 

102 

ANHOLE COVER 

GEOPHYSICAL SURVEY 

LEGEND: 
0 SUBSURFACE SOIL SAMPLE 

LOCATION 
---- PIPELINE 

1 1  BUILDING OR STRUCTURE 

0 20 _ _  

SCALE IN FEET 

APPROWO BY DATE 

DRAMNG NO. 

SAMPLE LocATloN MAP COST/SCHED-AREA 
I I I 

SCALE 

STEs51 AND52-DRY- 
INDIV-NSW, INDIAN HEAD, MARYUND 

FIGURE 10-2 AS NOTED 
FORM CADD MI. 1tNUS-AH.DVG - REV 0 - 1/22/98 



L E E C u  
a SUBSURFACE SOIL SAMPLE 

LOCATION 
- - - - PIPELINE 

(1 BUILDING OR STRUCTURE 

H COPC DETERMINED BY HUMAN 

J ESTIMATED VALUE 
HEALTH EVALUATION 

U G h G  MICROGRAMS PER KILOGRAM 

NOTES: 

)RAW BY 
HJB 3/?fi3 

2IECKoDBY DATE 

ONLY CONCENTRATIONS THAT ARE 
GREATER THAN RISK SCREENING 

@ Tetra Tech Mw, he 

LEVELS AND BACKGROUND 
CONCENTRATIONS ARE SHOWN. 

NUMBERS IN PARENTHESES ARE THE 
SAMPLE INTERVAL IN FEET BELOW 
GROUND SURFACE. 

0 20 40 _. 

SCALE IN FEET 

SUBSURFACE SOlL COPC CONcpllRAlloNS 
S l T E S S l A N D 5 2 - D R Y r r m S  

INMV-NSWC, INMAN HEAD, MARYUND I I I 

cosT/scHoD-AREA 

AS NOTED 
SCALE 

FIRM CADD NO. TtNUS-AKDVG - REV 0 - 1/22/98 

CONTRACT NO. OWNER NO. I 401 9 0803 
APPROIlED BY DATE 

APPROED BY DATE 

REV. 
FIGURE 10-3 I n 
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11.0  SITE 52 - BUILDING 102 DRY WELL 

11.1  BACKGROUND 

Building 102 is located in the restricted area of the base near, Thames and Evans Roads next to Building 

101, as shown on Figure 10-1.  Site 52 was reportedly located within the same general area shown on 

Figure 10-2 between Buildings 101 and 102. 

 

Naval Ordnance Station Indian Head personnel who were interviewed about the laboratory area buildings 

spoke of a flash tank room and a dry well near Building 102.  There was some speculation as to whether 

the flash tank was used to vaporize volatile components of a laboratory waste stream and whether the 

dry well had received the remaining liquid phase of the waste (NEESA, 1991). 

 

Department of the Navy, Bureau of Yards and Docks drawings 1028836, 1028837, and 1028839 (from 

the 1994 PA) show a dry well at Building 102.  The flash tank detail, dry well detail, and the utilities site 

plan show a 1-inch steam condensate line leading to the dry well.  No wastewater lines on the drawings 

lead to the dry well.  Furthermore, the crushed stone of the dry well was 2 feet below grade, making it 

difficult to locate and access.  It was therefore determined unlikely that any surface disposal took place at 

the well location (NEESA, 1991).   

 

The flash tank/steam condensate system no longer exists (NEESA, 1991). 

 

Based on the drawings, the 1994 PA concluded that there is a lack of evidence to indicate the dry well 

was used for laboratory waste and that no hazardous waste disposal was suspected in the dry well.  

Therefore, the PA recommended no further work under the Navy Installation Restoration program 

(NEESA, 1991). However, this Site Screening investigation is being performed at Site 52 to field-verify the 

results of the PA.  This site is not listed as an SSA in the FFA.  
 

11.2  SITE CHARACTERISTICS 

As described below, there is only one dry well between Buildings 101 and 102.  The site characteristics of 

this area are included in Section 10.2.  

 

11.3  FIELD INVESTIGATION 

Observations made during the field investigation showed that there was only one dry well serving both 

Building 101 and Building 102.  This dry well was arbitrarily designated as Site 51.  Therefore, there is no 

Site 52 dry well.  See the Site 51 discussion in Section 10.3 for details. 
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11.4  ANALYTICAL RESULTS 

Based on field observations described in Section 10.0, there is only one dry well in the vicinity of 

Buildings 101 and 102, and that dry well was designated as Site 51.  The results of samples that were 

collected at the dry well are described in Section 10.0. 

 

11.5  HUMAN HEALTH SCREENING EVALUATION 

As noted in Section 10.0, there is only one dry well in the vicinity of Buildings 101 and 102.  The human 

health risk evaluation of the results from the single dry well, designated as Site 51, are included in 

Section 10.0 and that evaluation determined that there is no unacceptable risk to human health.  

 

11.6  ECOLOGICAL RISK EVALUATION 

As noted in Section 10.0, there is only one dry well in the vicinity of Buildings 101 and 102.  The 

ecological risk evaluation of the results from the single dry well, designated as Site 51, are included in 

Section 10.0, and that evaluation determined that there is no unacceptable risk to ecological receptors. 

 

11.7  SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

11.7.1  Summary and Conclusions 

There is only one dry well in the vicinity of Buildings 101 and 102.  This dry well has been designated as 

Site 51.  Because there is no dry well specifically associated with Building 102, Site 52 does not exist, 

and, therefore, no action needs to be taken at Site 52. 

 

11.7.2  Recommendations 

No action is required for Site 52, and a no action decision document should be prepared, following the 

same procedures as for an SSA. 
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APPENDIX A 

WELL ABANDONMENT REPORTS AND COMPLETION REPORTS 

A.1 TtNUS Monitoring Well Completion Forms 
A.2 State of Maryland Well Reports and Abandonment Reports 



A.1 TtNUS MONITORING WELL COMPLETION FORMS 



WEU. NO.: S33TCc)00 \ 
OvERBuum 

MONITORING WELL SHEET 
STICK-UP 

Tetra Tech MS. hc. 

PROJECT kvsu Sir- i r  LOCATIONTI-I 01 i, ~ ~ n r u n . ~  DRIUER AMW I= . 
PROJECT NO. OFZT BORING S3 001 DRILLING 
DATE BEGUN 2 - 1 - 02 DATE COMPLEkY 2 -7 - OX MERiOD H ~ R  
FIEU) GEOLOGIST FRGo ld RA-WISC~ DEVELOPMENT 
GROUND ELEVATION 80.4 6 DATUM h l G V 0  29 METHOD ?U P 

ELEVATION/HEIGHT OF TOP OF SURFACE CASING hlb/ P A  

ELEVAlION/%EIGHT OF TOP OF RISER PIPE: 82- 1 k /* 1.5- 

I.D. ff SURFACE CASING: 
TYPE OF SURFACE CASING: 

Sf 
RISER PIPE I.D.: 
TYPE ff RISER PfPE 

c 
BOREHOLE DIAMETER: " 

TYPE ff BACKFILL: - 

4 aEvAnoN/DEPTH TOP OF SEAL 67.96; 1 \' 

-4. DEPTH TOP a SAND PAW 16 

--t Ei-EVAnoNfiEPTH Top OF SCREEN: 62.6 18' 

7 TYPE ff SCREP(: P v c  
SLOTSIZExLENGM: ,010 % 10' 

I.D. OF SCREEN: 2'' 

m A n m / D E p T H  BOTTOM OF s a w :  5 ~ x 2  

t ELEVATION/DEPTH BOTTOM OF SAND PACK: 50A6 / 3 O 
BACKFILL MATERIAL BELOW SAND: 



WDLL NO.: S33lXd00;~ 
OvEfmumm 

MONITORING WELL SHEET 
STICK-UP 

I.D. OF SURFACE CASING: 
TYPE OF SURFACE CASING: 

RISER PIPE I.D.: 
TYPE OF RISER PIPE: 

C 

TYPE OF BACKFILL: - 

ELNATION/bEPTH BOTTOM OF SCREEN: 53.35 k~ 

ELEVATION/bEPTH BOTTOM OF SAND PACK: 51.35/ 30 
BACKFILL MATERIAL BELOW SAND: 



WELL NO.: S337-Ld003 
OvEFBmDm 

MONITORING WELL SHEET 
STICK-UP 

- TYPE OF SURFACE SEAL - 
- 1.0. OF SURFACE CASING: C 

TYPE OF SURFACE CASING: 

- RISER PIPE 1.0.: 
TYPE OF RISER PIPE: 

m// 
- -- 

- B0REHOLE DIAMETER: 

-TYPE OF BACKFILL: - 

- ELNATION/DEPTH TOP OF !SEAL 69.78; 19' 

- DEPM TOP OF SAND PACK: 60~78'18 ' 

- ELEVA~ON/t)EPTH TOP OF SCROEN: 58.78; 20 ' 

1.0. OF SCREEN: 

- ELEVATION/DEPM OF HOLE: ~8~78) 30' 



OVERBURDEN 
MONITORING WELL SHEET 

Tetra Tech NUS, he 
STICK-UP 

- ELEVAlION/HEIGHT OF TOP OF SURFACE CASING kb/ w& 
- ELEVATION/HEIGHT OF TOP OF RISER PIPE: 7. zo/ 2, Y_8 

'ROJECT .SEVEIJ SITE v LOCATION b n l v S n , m p ~ a  
'ROJECT NO. 052F BORING S3rm~oo t 
)ATE BEGUN 2 - \ - 02 DATE COMPLETED 2-1 -Ox 
qELD GEOLOGIST k ~ o  W R ~ M S M ~  
;ROUND ELEVATION 4.7 X DATUM E J h  I./ 0 ZCi 

- TYPE OF SURFACE SEAL: 
- 

DRILLER AA-ROCI Ee 
DRILLING 
MEMOD HSIA 
DMLOPMENT 
METHOD PVWP 

- 1.D. OF SURFACE CASING: 
W E  OF SURFACE CASING: 

I 

- RISER PIPE I.D.: N ( f (  
TYPE OF RISER PfPE 

0 1 r r  

- TYPE OF BACKFILL: - 

- ELEVATION/DEPTH TOP OF SEAL: 7'7~; 0 

- UEVATION/DEPTH TOP OF SCREEN: 0.72; 7 '  

- TYPE OF SCREEN: ~ V C  

SLOT SIZE x LENGTH: , 0 C 0 .6 

I.D. OF S C R W  I " 

- ELNATION/DEPTH BOTTOM OF SCREEN: -%2+ q 
- ELEVATIONN/EPTH BOTTOM OF SAND PACK: 5 28 / /0 ' 

BACKFILL MATERIAL BELOW SAND: 

- ELEVATION/DEPTH OF HOLE: 



WELL NO.: 53 9 nA)O0% 
OVDRBlmEN 

MONITORING WELL SHEET 

Tetra Tech NUS, hc. 
STICK-UP 

ELEVATIONfiEIWT OF TOP OF SURFACE CASING: hlb/ wh 
ELEVATIONBEIGHT OF TOP OF RISER PIPE: 5 30 d,sB 

I.D. OF SURFACE CASING: -C 

TYPE Of  SURFACE CASING: - 

RISER PIPE I.D.: 
TYPE OF RISER PIPE: 

/ 

m-, MPE OF BACKFILL: - 

T Y P E O F S E A L : ~ E I J ~ - D ~ . J ~ ~  C I - ~ I Q ~  
S H u R - PLU (% 3113'' DYL 

m m  Top w SAND PACK: a' b f 
- :<j 

ELEVATION/DEPM TOP OF SCREEN: -1.28; ' 
TYPE W SCREEN: BC 
SLOTSIDExLOIOTH: .ole X 5' 

' I  
I.D. OF SCREEM 

---..... ---... - .. .. . . . . . . .,-..... 1 
U+VATION/DEPTH BOITOM OF SCREPI: -.-....- 

-628, 7 ' 
*--.... -.--..i 

ELEVATION/DEPTH BOITOM OF SAND PACK: -7.28 10 ' 
..-" .... -... BACKFILL MATERIAL BELOW SAND: 
.. ..... . . .- . . . "" ..- ..... -- ......... .........-... j -.- ....... .-.- .... ... ..- .......... ..-.......-. J -...-..... . . 
we--... .  .-..-...... J 

ELEVATION/DEPTH OF HOLE: 



WELL NO.: S 3 C ~ T Z . V C W ~  
OvEFBlmEN 

MONITORING WELL SHEET 

Tetra Tech NUS, hc. 
STICK-UP 

ELEVATIONfiEIGHT OF TOP OF SURFACE CASING: ha / Nb 

ELEVATIONfiEIGHT OF TOP OF RISER PIPE: 7.$0/3,9_3. 

PROJECT S P V ~  S I - E T W ~  L O C A T I O ~  CI v S ~ P U E C ~ C  
PROJECT NO. 0525- BORING S347wOd3 
DATE BEGUN 2- [ -02  DATE COMPLETED n-Y -02- 
FIELD GEOLOGIST F n F a  t.t~ RP~YL~SFR 
GROUND ELEVATION 4, Ct7 DATUM N 6 V D  2-q 

I.D. OF SURFACE CASING: .- 

TYPE OF SURFACE CASING: - 

DRILLER A~H-ZOU F -. 
DRILLING 
METHOO S ~ A -  

DEVELOPMENT METHOD PY mP 

%I '( RISER PIPE LD.: 
TYPE OF RISER PIPE: 

I 

BOREHOLE DIAMETER: 8 " 

T Y P E  
OF BACKFILL - 

4 aEvATIONN/EPm TOP OF SEAL: 9.97; 0' 
TYPE OF SEAL. 6EIJ~;ouj n h t ~  - 
Skurit-PLUG 3 / 8  p'sz 
DEPTH TOP OF SAND PACK: 3 

ELEVATIONfiEPTH TOP OF SCRW: - 0.47; 7' 

TYPE CE SCREEN: f v  L 
SLOTSZExLENGTH: .OLD X 10' 

BACKFILL MATERIAL BELOW SAND: 



OVERBlmEN [ MONITORING WELL SHEET 

Tetra Tech NUS, he 
STICK-UP 

WN NO.: 5 37 woo ( 

PROJECT SEVGU Sc E L,uv r 
LOCATION Tho, v ~ W W C  

PROJECT NO. 0 4 2  5- BORING 537 w o o  ( 
DATE BEGUN 2-5 -0% DATE COMPLETED 2 -r- OL 
FIELD GEOLOGIST FCGO W , ~ W S ~ R  
GROUND ELEVATION .3.93 DATUM I\lbVD.Z!q 

I 

- TYPE OF SURFACE SEAL: -LI 

- I.D. OF SURFACE CASING: - 
W E  OF SURFACE CASING: 

- RISER PIPE I.D.: 
TYPE OF RISER PIPE 

I 

- BOREHOLE DIAMETER: R<f ., 

- TYPE OF BACKFIU: - 

- ELEVATION/bEPM TOP OF SEAL: 333/ 0' 

- DEPTH TOP OF SAND PACK: 5 

- ELEVATION/DEPM TOP OF SCREEN: -1.07/ 5' 
-WEOFSCREEN: ~ V C ,  

SLOT SIZE x LENGTH: 0 1 (3 6s ' 
1.0. OF SCROEN: / "  

- ELEVATION/DEPTH OF HOLE: -6.07, /O ' 



WELL NO.: 5 3 7 ~ 0 0 ~  
OmauRDEN 

MONITORING WELL StEET 

Tetra Tech MIS, he 
STICK-UP 

>-7 TYPE OF SURFACE , - 

ROJECT % l / ~ a /  S I ~ - E ~ I - / ( /  L O C A T I O ~ D ~ W  ~UTVIUPIJECY. 
ROJECT NO. OS3S- BORING S37 ~ ~ 0 3  
ATE BEGUN 2-S-OZ DATE COMPLETED ?- - Y-0 L 
IELD GEOLOGIST - LAJ (7wfi 
lROUND ELEVATION 3 . 6  3 DATUM N G V D  2o\ 

-+ - 
I.D. OF SURFACE CASING: 
W E  OF SURFACE CASING: - 

DR1llER -oh) E-  
DRILLING 
METHOD H S k  
DEVELOPMENT 
METHOD W M ~  

. . 
RISER PIPE I.D.: 
TYPE OF RISER PIPk 

I 

-t Pv c, 
BOREHOLE DIAMETER: 9 c t  

I TYPE OF BACKFILL: f%r~m,ut fl- 

ELEVATI:ON/DEPm TOP OF SEAL 3.63/ 0' 

DEPTH TOP OF SAND PACK: 

-4 ELEVATIONDEPTH TOP OF SCROEN: 

-t TYPE OF SCREPI: ~ V C _  

SLOT SIZE x LENGTH: LO 1 0 2L 5 ' 
I.D. OF SCREEN: 1 " 

-t ELEVAlION/Dm B O W  OF SAND PAM: -b37 / 10 ' 
BACKFILL MATERIAL BELOW SAND: 

ELEVATION/MPM OF HOLE: -6,371 10' 



WEU. NO.: S 3 7 w 0 0 3  
OVERBURDEN 

MONITORING WELL SMEET 

Tetra Tech NUS, hc. 
STICK* 

I-E-mB. 
W E L L  

'ROJECT sww s I l~ L,V. LOCATIONT u 01 v 5 - m ~  WE\< 
'ROJECT NO. O s r r  BORING S 37 W O O 3  
)ATE: BEGUN & - 5 - 0 2 DATE COMPLETED 2-5-02 
IELD GEOLOGIST F e ~ o  cd c b w s 6 X  
;ROUND ELEVATION Y.21 DATUM h 1 6 ~ 0  2 c l  

- ELEVAlIONfiEIGHT OF TOP OF SURFACE CASING: h/b / uk 

- REVATIONfiEIGHT OF TOP OF RISER PIPE: 6.78 / 2,7 1 

DRIUER  DM 
DRILLING 
METHm HSa 
DEVELOPMENT 
M N ~  QVMP 

- TYPE OF SURFACE SEAL: - 

I 

- I.D. OF SURFACE CASING: - 
TYPE OF SURFACE CASING: 

- RISER PIPE LD.: 
TYPE OF RISER PfPE: 

I / '  
t 7 1 r  r 

- ELEVATION/bEPTH TOP OF SEAL 4.21/ 0' 

- TYPE OF SEALDEU-~UI 3 / @ " ~ H ~ - ~ ~  

- DEPTH TOP OF SAND PACK: 3# 

- WATION/DEPTH TOP OF SCREEN: 

-TYPEOFSCREEN: ~ ITL 
SLOT SIZE x LENGTH: eO 0 Y- s 

' t 
1.0. OF SCREEN: 

- TYPE OF SAND PACK: I C L L  ~ 0 3 ~ ~ h l  
SLLLCA SAMD 

- ELNATION/DEPTH BOTTOM OF SCREEN: -5.79/ to' 
- ELNATION/DWTH BOTTOM OF SAND P A W  -5.79/ 10' 

BACKFILL MATUIIAL BELOW SAND: 



A.2 STATE OF MARYLAND WELL REPORTS AND ABANDONMENT REPORTS 



-- 

OWNER 
Naval Suftace Warfare Center (7,th/29/1'1'/ 6) I 

vision IIM IWW STREt3 OR RFD Lnman Di TOWN Iridian' Head, MD. ,20640 I 

RPR-09-2002 11:05 Chesapeake Geosystems Inc 
UI 1 1 U 0 L J 3 J ( M U t  We URLlj 

SUBO~V~S~ON ' 

WELL LOG 

1 2  3 e 
(THIS NUMBER IS TO BE PUNCHED 
IN COLS. 3.8 ON ALL CARDS1 

Wet, Black L 
green, very 
s o f t  clay 
Dry, Gray 
Meddence cl ay 
M o i s t ,  Tan, 
clay wi th  some 
very f i n e  sand 
Dry, Brown, t o  
Gray, clay 

WELL COMPLETION REPORT 
flu IN THIS FORM COMPLmLY 

PLEASE MPE 

water @ 6' 

-!TIGO USE ONLY 1 DATE WELL C O M P L ~ D  Depth of Well 

NUMBER OF UNSUCCESSNL WELLS none 

WELL HYDROFRACTURED 

CIRCLE APPROPRIATE LEllER 
A A WELL WAS *8*NUONEQ AND SULED 

WHEN THIS WELL WAS COMPLETED 
E ELECTRIC LOG OBTAINED 

TEST WELL CONVERTED TO PAODIJCTION P WE,, 

SITE SUPERVISOR (eipn. ot drlller or lournman 

SECTION 
GROUTINQ RECORD 

LL HAS B E N  GROUTED 
rc~e Appropmle BOX) KT . - 

WPE OF GA G MATERIAL (Clrala onej - 
C m E M  a BENTONRE CLAY 

5 
NO. OF BA$.= OF POUNDS f 3 f28 
G U N S  OF WATER 
DEPTH OF GROUT SEAL (lo nearest bat )  

wm ,A it. to A- n. 

DIAMETER 2 (NEAREST 
OF SCREEN .INCH) 

58 80 

i r m  [a 

STATE 

LOT J 

c 1 3.1' N/A' 
' 1  2 

PUMPING TEST 

HOURS PUM& (nssiesl hour) - 
a D 

PUMPING PATE (Opl. per mln.) 
o 

11 I$ 
METHOD USED TO 
MEASURE PUMPING RATE r 

WAiER LEVEL (diacsnce horn land wrfslce) 

BEFOUE PUMPING ,, H. 

WHEN .PUMPING 
25 

h 

Monitor 

l?uwwum 
PRILLER INSTWED PULP YES @ 
[CIRCLE) (YES or NO) 

IF DRILLER 1 ~ 8 T ~ l i . 6  PUMP, TH16 SECTlON 
MUST.BE COMPLETED FOR ALL W W .  

CAPACllY : 
GALLONS PER MINUTE 
(to neared .eallan) 31 36 

PUMP HORSE POWER 
37 A1 

PUMP:CaLUMN LENGTH 
(neared R.') 

43 47 
I&G HEIGHT (cirde sppropd~le bor 

and enter caaing hdgh!) 

LANOSURFACE a . b s l q ~  1 2 (naarsec) 
loot) 

a . do 61 

LOCATION OF.WELL'ON LOT 
SHOW PERMANENT' SlIlUCfT'URE SUCH A6 



. - 
Naval Surface Warfare Center OWNER ' (7.th/2911/6). ' 

STRE= OR R~~ IndlWrWead Division m n.rm 
TOWN Indian Head, MD 20640 ' 

RPR-09-2002 11:05 Chesapeake Geosystems Inc ~ 1 1 1  u t j 2 ~ ~ 1  ~ ; ~ ~ ~ U S E O N L V  w n n m  I -. ...-...----- 

SUBDNISION 
WELL LOG 

1 2  s a 
(nits NUMBER IS TO BE PUNCHED 
IN COB. 3.6 ON ALL CARDS) 

het, Blanck 
and green 
very soft clay 
Dry, Gray 
Meddence Clay 
M o i s t ,  Tan 
Clay w i t h  some 
very fine sand 

WELL COMPLETION REPORT 
FILL IN THIS FORM GOMPLETELY 

PLEASE TYPE 

water @ 6' 

NUMBER OF UNSUCCESSFUL WEUS: no0 e 

WELL HYOROFRACNRED 

CIRCLE APPROPRIATE l.EnEFl 
A  WELL WAS ABANDONED AND S W D  A WHEN THIS WELL WAS COMPLmD 

E E E ~ I C  LOG OBTAINED 
WELL CONVERTED TO PRODUCTION .P WE,, 

STlCO WE ONLY 
D2E R y  

8 13 

.--- 
I WREBY CEATI- THIT MIS WEU nm ~ E N  ~ - a  IN 
ffi- m cuuu4 m.0b.M 'WELL COI(BIACICrWII- hND 
I N ~ ~ U C O N ~ S T A T E D I N ~ A W E  
C&PllOWIiD PERMIT. W O  I W T  WE INFOTWAtlm ~~ 

DATE WELL WPLETEb Depth 01 Well 

d Z  P 10 W 
16 w 

LIC. NO.[ , - 0  , , , I 

SFTE SUPERVISOR (algn. of driller or Journeyman 
r-wnclblo lo, rilework I f  diflsrenl from p e r m )  

SECTION 
GROlmNG 'RECORD 

WELL HAS BE N GROUTED 
(mcb ~ppr&le 604 

TYPE OF G R O ' ~ N G  MATERIAL (Circle one) 

CEMENT BENTONIE CLAY 

" "  6 !% 46 NO. Of  B A G S  NO. Of P O M X  - 
GALLONS OF WATER 36 
DEPTH OF GROUT SEAL (to neansr fm!) fromb.- k. m b -  It. 

SCREEN RECORD 
or open CIB 

OMMETER (NEAREST , 

OF SCREEN 
58 a 

INCH) 

from to 

ONLY 
NOT TO BE RUED IN BY DRILLER) 

T E.R.0.S. 1 W 0 

BEFORE PUMPING 
I, 

' t. 
P 

WHEN PUMPING (L - 
,lilt 

a7 . Moni tori  - 
DRILLER INSTAUED PUMP YES 
IdlRcLE) WE8 or,NO) 

IF DRIUES. INmClLLS PUMP, THIS ECnOE! 
wUy.BE C D M P L m  FOR ALL WELLS, 
N P E  OF PUMP INSTALLED - 
PUCE (A.C,J,P,R,S.T,O) 29 
IN BOX 28. 

CAPACITY : 
GALLONS PER MINUTE 
[to naaniM gallon) 31 36 

PUMP HQASE POWER 41 

PUMP COLUMN LENGTH 
(haareel n.) . 

43 ' 17 
GASPIG HEIQMT (circle appropriatu bow 

@ above) 
and antsr casing hslght) 

LANO SUAFACE 

A LOCAVON. OF WELL ON LOT 
s ~ o w  PERMANENT STRUCTURE SUCH AS 
BUILDING; &PJ'IC TANKS, AND /OR 
IANDMAAKs'AND INDCATE NOT LESS 
THAN rwo DI$~ANCES 
(MEASUR.EMwW TO WEUJ 



Chesapeake Geosysterns Inc 

SUBMIT COPIES OF COMPLETED FORM TO: 
1. COUNTY ENVIRONMENT AGENCY (contact MDE. WMA if ddress ncedad) 
* WELL OWNER 
t MDE, WATER MANAGEMENT ADMINISTRATION, WELL PROGRAM 

DATE WELL ABANDONED: 02/13/2002 (mondlldnylyenr) 

PERMIT NUMBER OF ABANDONED WELL (if any) - CH " :94 - , ,4452 . 

t PERMlT NUMBER OF REPLACEMENT WELL 

PERSON ABANDONING WELL: A .  E i  chel berqcr WELL DRILLERS LICENSE NUMBER: AND 709 - 
' CIRCLE; MWDIMSDIMBD 

OWNER'S NAME: Naval  Surface Warfare Center 

WELL LOCATION: 
COUNTY: Char1 es . ' 

N m  TOWN: 
TAX MAP - BLOCK - PARCEL 
SUBDIVISION: 
SECTION: LOT: 
NEAREST ROAD: Archer Road 

MARYLAND GRID COORDINATES 
E 740 

BOX NUMBER 
N. 262 

TYPE OF WELL BEINO ABANDONED: 

DRILLED - JETTED 
1 BORED/AUGUERED - HAND DUG 

OTHER (specify) 

USE CODE; 

DOMESTIC - MUNlCPAYPUBLIC 
IRRIGATION - INDUSTRIAL 

X TESTIOBSERVATION 

TYPE OF CASING: 

STEEL X P L A S ~ C  
CONCRETE - OTHER (specify) 

SIZE OF CASING: 1 DICHE?S IN DIAMETER 

DEPTH OF WELL: 10 FEET DEEP . 

WAS ANY CASING REMOVED? 2 YES NO 
if yes, lcngth removed, in feer: 10 

WAS CASING RIPPED OR PERFORATED? - &-& 

LOG. OF. SEALING MATERIAL 

. 

. 

MATERIAL. 

Be,ntoni t e  
: Slmry 

FEET ' . 

FROM 

0 ' 

. . 

' TO 

10 

. 

. . 



APR-09-2082 11:08 Chesapeake Geosystems Inc 4107895029 P.10/15 

SURMIT COPIES OF COMPLETED FORM TO: 
t COUNTY ENVIRONMENT AGENCY (contact MDE, WMA if address needed) 
* WELL OWNER 
t MDE, WATER MANAGEMENT ADMINISTRATTON, WELL PROGRAM 

DATE WELL ABANDONED: 021 13/2002 (monthldaylyear) 

PERMIT NUMBER OF ABANDONED WELL (if any) 

PERMlT NUMBER OF REPLACEMENT WELL 

OWNERS NAME: Naval Surface Warfare Center 

WELL LOCATION: 
COUNTY: Charel s 
NEAREST TOWN: I nd i an Head 
TAX MAP B L O C K .  PARCEL 
SUBDIVISION: 
SECTION: LOT; 
NEAREST ROAD: Archer Road 

MARYLAND GRID COORDINATES 
P 740 

BOX NUMBER 
N 262 

TYPE OF WELL BEING ABANDONED: 

- D W L E D  - ETl'ED 
BOREP/AUGUERED - HAND DUG - OTHER (specify) 

USE CODE: 

DOMESTIC - MUNICIPAL/PUBLIC 
- IRRIGATlON - INDUSTRIAL 

TWIOBSERVATION 

TYPE OF CASING: 

- STEEL x - PLASTIC - CONCRETE - OTHER (specify) 

SIZE OF CASING; 1 INCHES IN DlAMETER 

DEPTH OF WELL: lo FEET DEEP 

WAS ANY CASING REMOVED? NO 
if yes. length removed. in 

WELL, DRILLERS LICENSE NUMBER: 709 
. CIRCLE; _MWI)/MSD/ MGD 

SHOW WELL LOCATION 
%Y X WIl%lN BOX 

FROM ,I TO 



Chesapeake Geosystems Inc 

MARYLAND DEPARTMENT OF THE ENVIRONMENT, WATER MANAGEMENT hDMINISTRATION 
2500 BROENJNG HIGHWAY, BALTIMORE, MARYLAND 2112.1, (410) 6J 1-3784 

~ ~ ~ + r + C t w ~ f w + + + 4 ~ ~ 1 t n w ~ + + t + ~ & ~ ~ & * ~ t ~ ~ f + + + + + ~ ~ t w w r + C ~ ~ ~ ~ ~ r + + + r C t ~ ~ 1 ~ I ~ t u t t ~ + ~ ~ t ~ C ~ ~ f * + * * ~ k Y C + + + + + C h ~ ~ 7 ~ W * S *  

SUBMTT COPIES OF COMPLETED FORM TO: 
+ COUNTY ENVIRONMENT AGENCY (conba MDE, WMA il address ncedcd) 
v WELLOWNER 

MDE, WATER MANAGEMENT ADMINISTRATION, WELL P R O G ~ A M  

DATE WELL ABANDONED: 02/13/2002 (monthlduylycar) 

PERMlT NUMBER OF ABANDONED WELL (if any) 

PERMTT NUMBER OF REPLACEMENT WELL 

OWNER'S NAME: Naval Surface Warfare Center 

WELL LOCATION: 
COUNTY: Charel s 
NEAREST TOWN: -hdJBl Head 
TAX MAP - BLOCK - PARCEL 
SUBDIVISION: 
SECTION: LOT: 
NEAREST ROAD: Archer Road 

MARYLAND GRID COORDINATES 
E 740 

BOX NUMBER 
N 262 

TYPE OF WELL BELNG ABANDONED: 

- DRnLED - JETTED 
X BOREPIAUGUERED - HAND DUG 
.. OTHER (specify) 

USE CODE: 

- DOMESTIC MUNIC~ALIPUBLIC - IRRIGATION INDUSTRIAL 
2 TESTIOBSERVATION 

TYPE OF CASING: 

- STEEL - % PLASTIC - CONCRETE OTHER (spccih) 

SIZE OF CASWG: INCHES IN DIAMETER 

WAS ANY CASING REMOVED? YES NO 
if yes, length removcd. in fctr: 10 

WELL DRILLEKq LICENSE NUMBER: 

LOG OF SEALING MATERIAL 

"ATE" . !- 
FROM 

WAS CASING RIPPED OR PERFORATED? *xfY 
f f  MXiu&f b'; 336 

CGNATURE-MASTER WELL DRILLER OR SUPERVIS~NG SA%PTARIA~ LlCENSE # DATE 



Chesapeake Geosystems Inc 

SUBMlT COPIES OF COMPLETED FORM TO; 
t COUNTY ENVIRONMENT AGENCY (contact MDE. WMA if address nueddl 

WELL OWNER . MDE. WATER MANAGEMENT ADMINISTRATION. WELL PROGRAM ' 

DATE WELL ABANDONED: 02/13/2002 (mondrlday/ycarl . 

PERMIT NUMBER OF ABANDONED WELL (if any) 

PERMIT NUMBER OF REPLACEMENT WELL 

PERSON ABANDONING WELL: A *  Eichel berger 

OWNER'S NAME: Naval Surface Warfare Center 

WELL LOCA1ION: 
COUNTY: Char1 es 
NEAREST TOWN: I n d i a n  Head 
TAX MAP - BLOCK - PARCEL 
SUBDIVISION: 
SECTION; LOT: 
NEARESTROAD: Archer Raod 

MARYLAND GRlD COORDINATES 
c 740 

BOX NUMBER 
262 N- 

TYPE OF WELL BEWG ABANDONED: 

DRJLLED - JETTED 
BOREDlAUCiUERED - HAND DUG 

- OTHER ( s ~ i F y )  

USE CODE: 

- DOMESTIC - MUNlCIPAWPUBLlC 
- IRRIGATION - INDUSTRIAL 

TESTIOBSERVATION 

TYPE OF CASMG: 

- STEEL X - PLASTIC 
- CONCRETE - OTHER (speciry) 

SIZE OF CASING: 1 INCHES TN DIAMETER 

DEPTH OF WELL: l5 FEET DEEP 

WAS ANY CASMCI REMOVED? YES NO 
if yes, length removed. in feet; 15 

WELL DRILLERS L~CENSB NUMBER: .AND 709 
. . 

CIRCLE: MWDIMSDIMGD 

, WAS CASMG RIPPED OR PERFORATED? 

[GNATLYRE-MASTER WELL DRILLER OR SUPERVISING SANITARIAN LICENSE # DAm 
' A  

: LOG OF SEALING MATERIAL 

, 

. 

-' . 

. . 

. : , MATERIAL 

Ben.ta.nIte' . 
: ' Slurry 

. . 

. . 

- 

FEET 

FROM 

. 

0 

TO 

15 

I .  



Chesapeake Geosystems Inc 

MARYLAND DEPARTMENT OF THE ENVIRONMENT, WATER MANAGEMENT ADMINISTKA~ON 
2500 BROENtNG HIGHWAY. BALTIMORE. MARYLAND 21224. (410) 63 1 - 3784 . 

J + + t t ~ ~ ~ * ~ ~ ~ ~ ~ ~ r t * t ~ ~ ~ ~ t t + * * ~ ~ ~ t ~ ~ + t t t + a ~ ~ ~ ~ ~ ~ ~ ~ w ~ ~ ~ ~ + r ~ ~ ~ ~ ~ ~ 4 ~ ~ ~ ~ + + + t ~ ~ ~ * ~ ~ * * ~ + ~ ~ ~ ~ ~ w + + ~ t ~ r i w n ~ ~ n ~ ~ + ~ a ~  

WATER WELL ABANDONMENT-SEAWNG REPORT FORM 
~ ~ ~ v ~ ~ ~ ~ t + t t ~ ~ ~ n ~ ~ t ~ + ~ e ~ w f w t ~ ~ t ~ t ~ ~ f ~ ~ n ~ v ~ + t ~ ~ ~ ~ ~ ~ ~ ~ w ~ ~ ~ + ~ ~ ~ ~ + ~ ~ + ~ ~ ~ ~ n ~ k t ~ ~ ~ ~ w n w n . ~ ~ ~ t ~ e h # ~ ~ ~ * * + ~ ~ W w n ~ * * t  

S U B M ~ ~  COPIES OF COMPLETED FORM TO: 
t COUNTY ENVIRONMENT AGENCY [contact MDE. WMA if address needcd) 
r 'WELL OWNER . - MDE. WATER MANAGEMENT ADMINISTRATION, WELL PROGRAM 

DATE WELL ABANDONED: 02/&2002 [rnonrhldaylycar) 

PERMIT NUMBER OF ABANDONED WELL (if any) 

PERMIT NUMBER 01: REPLACEMENT WELL 

PERSON ABANDONTNG WELL: A @ Ei chel berger 

,-JWN~R-S NAME: Naval Surface Warfare Center 

WELL DRILLERS LICENSE NUMBER: AND 709 . 

CIRCLE: MWDIMS'DIMGD 

WELL LOCATION: 

TAX MAP - BLOCK - PARCEL 
SUBDIVISION: 
SECTION: . LOT: 
NEAREST ROAD: Archer Road 

MARYLAND GRID COORDINATES 
E zL 

BOX NUMBER C- 

~262 

.TYPE OF WELL BEING ABANDONED: 

- DRILLED - JElTED 
BOREDIAUGUERED - HAND DUG 

- OTHER (specify) 

USE CODE: 

DOMESTIC - MUMCIPAL/PUBL,rC 
- IRRIGATION - INDUSTRIAL 

TEST/OBSERVATION 

TYPE OF CASING: 

- STEEL - x PLASTlC 
- CONCRETE - OTHER (specify) 

SIZE OF CASING: INCHES IN DIAMETER 

DEPTH OF WELL: FEET PEEP 

WAS ANY CASING REMOVED? YES NO 
if yes, length removed, in k t : '  9 

SHOW WELL, LOCATION 
eu x W ~ I I N  BOX 

LOG OF SEALING MATERIAL 

WAS CASTNG RIPPED OR PERFORATED? - YEA 

I--- I 

MATBNAL 

Ben'c'oni t e  
' 51 urry 

. 

' I .  

. . . .  

336 ( ~ ~ $ ~ S D I M G D  
@NATURE-MASTER WELL DRILLER OR S BNSE # 

, . C&E ONE ' DI$TE, 
m 

1 
. FEET; 

,FROM 

.O 

. 

.TO 

9 

, . 



Chesapeake Geosystems Inc 

WATER W E U  ABANDONMENT .SEALING REPORT FORM 
t r + 1 ~ 2 w w t f ~ ~ ~ n r r t + t r ~ ~ ~ w ~ r ~ ~ ~ ~ ~ c t ~ ~ ~ t ~ + + f f ~ ~ w * ~ + ~ ~ ~ t ~ + ~ + 4 ~ w ~ r ~ ~ r t & n ~ ~ ~ t ~ ~ ~ ~ ~ k ~ ~ ~ ~ ~ r ~ ~ ~ ~ ~ w ~ ~ w ~ + ~ + r ~ ~ v ~ ~ * + ~ ~  

SUBMIT COPES OF COMPLETED FORM TO: 
COUNTY E N m O N M E N T  AGENCY (contncr MDE, WMA if address nzeded) 

r WELLOWNER 
c MDE. WATER MANAGEMENT ADMINISTRATION, WELL PROGRAM 

DATE WELL ABANDONED: 02/13/2002 (monthldaylyear) 

t PERMIT NUMBER OF ABANDONED WELL (if any) 

r PERMIT NUMBER OF REPLACEMENT WELL 

PERSON ABANDONING WELL: A *  Ei chel berger 

, OWNER'S NAME: Naval Surface Warfare Center 

WELL DRJI-LERS LICENSE NUMBER: AWD 709 
' CIRCIE:.MWDIMSDIMGD 

I. WELL LOCATION: 
COUNTY: Char1 es 
,WARESTTOWN: India? Head 
TAX MAP - BLOCK ,- PARCEL 
SUBDIVISION: 
SECTION: LOT: 
NEAREST ROAD: Archer Road 

MARYLAND GRID COORDINA'I'ES 
~ 7 4 0  

BOX NUMBER 
N 262 

TYPE OF WELL BEING ABANDONED: 

- DWLED - JElTED 
BORED~AUGUERED , HAND DUG 

- OTHER (specify) 

USE CODE: 

- DOMESTIC - MUNCIPALIPUBLIC 
- IRRIGATION - INDUSTRIAL 
X TESTlOBSERVATION 

TYPE OF CASING: 

- STEEL - 1 PLASTIC 
- CONCRETE - OTHER (specify) 

SIZE OF CASING: 'J INCHES IN DIAMETER 

DEPTH OF WELL: 9 FEET DEW 

WAS ANY CASING REMOVED? X YES NO 
if yes, length rcrnovcd, in k t :  9 

S l - l O ~  WELL 'LOCATION 
BY'x WlTMIN BOX 

LOG OF SEALING MATERIAL 

MATERIAL 

Bentonite 
Slurry . 

WAS CASING RIPPED OR PERFORATED? 

33 6 
,-.v. - v < h v  L n r r ~ n  n v r r r  w r\nn v ~n nn L ~ T ~ ~ E ~ \ I T ~ . T ~ I P .  c A h w ~ ~ ~ i l h i  I I P C ~ ~ C E  , 

DATE 



Chesapeake Geosystems Inc 

MARYLAND DEPARTMENT OF THE ENVIRONMENT, WATER MANAGEMENT ADMINfSTfUTION 
2500 BROENING HIGHWAY, BALTIMORE. MARYLAND 2 1224, (410) 631 -3784 

~ w ~ r r t r r + t ~ a t r r + + + + t w ~ ~ w w ~ f r ~ r + t t t ~ ~ w w ~ ~ f ~ t t t ~ w w t + + + ~ w w ~ ~ r + ~ & + t 1 t 4 ~ ~ ' ~ w ~ ~ + f r X ~ ~ w ~ r t r r t t t t t ~ ~ 1 7 + 4 ~ t k ~ U * ~ ~ ~  

WATER WELL ABANDONMENT-SEALING REPORT FORM 
* ~ - c + * + + r * t 4 a r r + r r t + + + t t t * ~ ~ C ~ w f t t * . + ~ . C w w w ~ ~ f r t ~ ~ f v w t + t ~ n n T t t * * U ~ ~ ? * * * * h * * * 7 ~ * * 7 t * * * W ~ T T T ~ ~ * ~ ~ ~ * * t 7 7 * ~ * t  

SUDMlT COPIES OF COMPLETED FORM TO: 
v COUNTY ENVIRONMENT AGENCY (contact MDE, WMA if address needed) 
* WELL OWNER 
7 MDE. WATER MANAGEMENT ADMINISTRATION, WELL PROGRAM 

DATE WELL ABANDONED: 02/14/2002 (monfhldaylyrsr) 

PERMIT NUMBER OP ABANDONED WELL (if any) 

PERMIT NUMBER OF REPLACEMENT WELL 

OWNER'S NM: Naval Surface Warfare Center 

WELL LOCATION: 
COUNTY: Char1 es 
NEAREST TOWN: I n d i a n  Head 
TAX MAP BLOCK PARCEL 
SUBDNISION; 
SECTION: LOT; 
N E A R ~ T  ROAD: Archer Road 

MARYLAND GRID COORDINATES 
E 740 

BOX NUMBER 
N 262 

TYPE OF WELL BELNG ABANDONED: 

- DRLLED - JEITEI) 
X BOREDIAUGIJERED - HAND DUG - OTHER (specify) 

USE CODE: 

- DOMES1?C MUNICIPALlPUBLIC 
- IRRIGATION - INDUSTRIAL 
X TESTIOBSERVATION 

TYPE OF CASING: 

- STEEL - x PLASTIC 
- CONCRETE OTHER (specify) 

SIZE OF CASING; INCHES IN DIAMETER 

DEPTH OF WELL: 28 FEET DEEP 

WAS ANY CASING REMOVED? YES 
28 

NO 
if yes, length removed, in fa r .  

WELL DNLLERS.LICENSL NUMBER: AND 709 
CIRCLE: MWDIMSD IMGP 

' SHOW WELL. LOCATION 
BY,X WITHIN BOX 

'LOG OF SEALING MATEIUAL 
I 

WAS CASING RI'PPED OR PERFORATED? - YES +?pl".& J"&% 
-.-. . ', 

I 

IGNATURE-MASTER WELL DRlLLER OR SUPERVISING SANITARIAN LICENSF # DATE - 

.MATHUAL 

' Ben ton i te  
S l  wry 

FROM -- 



QPR-09-2002 11:08 Chesapeake Geosystems Inc 4167895029 P. 08/15 

SUBMIT COPES. OF COMPLETED FORM TO: 
COUNTY ENVIRONMENT AGENCY (contact MDE, WMA if address neded) 

.* WELL OWNER 
7 MDE, WATER MANAGEMENT ADMMISTRATION. WELL PROGRAM 

02/ l 4 / Z O O 2  DATE WELL ABANDONED: (monthtdayly tor) 

PERMIT NUMBER OF ABANDONED WELL (if any] 

PERMIT NUMBER OF REPLACEMENT WELL 

OWNER'S NAME: Naval Surface Warfare Center 

WELL LOCATION: 
COUNTY: Charles 
NEAREST TOWN: Ind ian  Head 
TAX MAP - BLOCK. PARCEL 
SUBDIVISION: 
SECTION: LOT: 
NEAREST ROAD; Archer 

MARYLAND GRID COORDINATES 
E 740 

BOX NUMBER C- 

N ~ E -  
TYPE OF WELL BEING ABANDONED: 

- DRILLED - JETTED 
X BOREDIAUGUERED . HAND DUG 
- OTHER (sptciv) 

USE CODE: 

- DOMESTIC - MUNICIPALPUBLIC 
- IRRTGAITON - INDUSTRIAL 
2 TESWOBSERVATION 

TYPE OF CASING: 

- STEEL L C -  PLASTIC 
- CONCRETE - OTHER ( p c i f y )  

SIZE OF CASING: INCHES IN DIAMETER 

DEPTH OF WELL: 28 FEET DEEP 

WAS ANY CASING REMOVED? X YES NO 
if yes. len~th removed, in feet: 28 

WELL DRILLERS LICENSE NUMBER; 709 ' . + 

, CIRCLE:: MWDIMSDIMOD 

. FEET ' 

. . 

WAS CASlNG RIPPED OR PERFORATED'? - 
- 

IGNATURE-MASTER WELL DRILLER OR SUPERVISING S ~ N V A R I A N  .LICENSE iY RATE 



HPK-09-2002 1l:lB Chesapeake Geosysterns Inc 4107895029 P.15/15 

MARYLAND DEPARTMENT OF THE ENVIRONMENT; WATER MANAGEMENT ADMINISTRATION 
2500 BROENING HIGHWAY, BALTIMORE, MARYLAND 2 1/34, (4 10) 63 1 -3784 

+ ~ + r r + f + + + t t * t t ~ * r w ~ n ~ ~ r w r r n w t t ~ t t t ~ ~ ~ 1 w w ~ n u n r w w n w ~ + t t ~ 4 ~ ~ ~ ~ ~ ~ r w ~ r ~ r t ~ t ~ ~ ~ w v ~ * + w ~ * ~ t ~ ~ ~ t ~ r + t t ~ ~ h n ~ ~ * * t * ~ t  

WATER WELL ABANDONMENT-SEALING REPORT FORM 
r n w r t r ~ r r ~ r ~ r + + + t r ~ . ~ ~ ~ ~ ' ~ ) ~ ~ ~ n w v t r t ~ t ~ ~ ~ ~ ~ ~ ~ ~ ~ r w ~ ~ w w v ~ ~ m w ~ ~ t ~ ~ w ~ ~ ~ r w w r r + ~ r ~ t ~ t ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ w ~ ~ m ~ ~ ~ ~ * ~ ~ ~  

SUBMIT COPIES OF COMPLETED FORM TO: 
r COUNTY ENVIRONMENT AGENCY (contan MDE, WMA i T  tiddras ncedcd) 
w WELL OWNER 

MDE, WATER MANAGEMENT ADMINISTRATION, WELL PROGRAM 

DATE WELL ABANDONED: 02L14/2002 (monChldaylyear) 

PERMlT NUMBER OF ABANDONED WELL (if my) 

PERMIT NUMBER OF REPLACEMENT WELL 

PERSON ABANDONING WELL: A *  Eichel berger 

OWNER'S NAME: Naval  Surface Warfare Center 

WELL LOCATION; 
COUNTY; Charles 
NEAREST TOWN: Ind i an Head 
TAX M A P .  BLOCK PARCEL 
SUBDIVISION: 
SECTION: LOT; 
NEAREST ROAD: Archer Road 

MARYLAND GRID COORDINATES 
E ,740 

BOX NUMBER 
~262  

TYPE OF WELL BEING ABANDONED: 

- DRlLLED lElTED 
-A- BOREDIAUGUERED HAND DUG - OTHER (specily) 

USE CODE: 

- DOMESTIC - MUNICIPALPUBLIC 
- IRRIGATION - INDUSTRIAL. 

TESTIOBSERVATION 

TYPE OF CASING: 

- STEEL X PLASTIC 
- CONCRETE - OTHER (specify) 

SIZE OF CASING: 1 INCHES IN DIAMETER 

DEPTH OF WELL: 30 FEET DEEP 

WAS ANY CASING REMOVED? X YES NO 
i f  yes, length rcmdved, in feet: 30 

CIRCLP: WD/MSD./MGD 

SljOW .WELL LOCAT!ON 
BY X winiw BOX 

LOG OE SEALING hrlATERL4L 

Bentonij te 
Slurry 

FEET 

WAS CASING RIPPED OR PERF0 

&G~$&S:ISI~,GD. . -. . . -. .- - . . . ---- ... -- . ---. . -.. -nrnwr 'c n v r e  . ' ' 



APPENDIX B 

TEST PIT AND SOIL BORING LOGS 

B.l Test Pit Logs 
B.2 Soil Boring Logs 



B.1 TEST PIT LOGS 



IRl Tetra Tech NUS, Inc. 
TEST PIT LOG Page - of - 

PHOTO LOG: 
,/ 



LOCATION: 

MATERIAL DESCRIPTION 1 1 
- 

I P I W D  READING 



TEST PIT LOG 

PROJECT NAME: 
PROJECT NUMBER: 

Sar'VWaste Ohrader~Stics 
Oittmlogy, density, wbr, etub 

TEST PIT CROSS SECTION AND 1 OR P 

PHOTO LOG: b o u ~  



TEST PIT LOG Page - of - 1-1 TetraTech NUS, Inc. 

LOCATION: 

MATERIAL DESCRIPTION I 

 TEST PIT CROSS SECTION AND I OR PLAN VIEW 



B.2 SOIL BORING LOGS 



1 ~ l ~ e t r - a  Tech NUS. Inc. BORING LOG Page ( of 

PROJECT 
PROJECT 
DRILLING 
DRILLING RIG: 

'When rock coring, enter rock ~ r o k k s s .  

" Include monitor reading in 6 k t  intervals @ borehole. Increase reading frequency if elevated'reknse read. Drilling Area . 



BORING LOG Page of a 
PROJECT NAME: - SEVEU 5 1  rrss i,"t BORING NUMBER: 5 33 w, 
PROJECT NUMBER: 0 52y DATE: a - 7- 0% 
DRILLING COMPANY: ~ ) - \ ~ s f l g ~ <  B GEOLOGIST: FRED ~ c ) .  RMVISE(~ 
DRILLING RIG: AW @-*7 DRILLER: 

I l l - I I  
'When rock wring, enter rock brokeness. 

Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area 
Remarks: Background (ppm): F I  

Converted to Well: Yes & No Well I.D. #: 5 3 ' 4 7 ~  00 



BORING LOG Page J- of 2 
PROJECT NAME: %HD~U BORING NUMBER: 5 3  '5W OG-2  
PROJECT NUMBER: (33?5- DATE: 2 - 8-07 
DRILLING COMPANY: GEOLOGIST:  em LG k ? m s ~ ~  

EEi% 'When rock coring, enter rock 
bmkeness. 

DRILLING RIG: DRILLER: 

" Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area 
Remarks: Background @~m):- 

* 

-4 

Converted to Well: Yes )( No Well I.D. #: 533w 00 a 



I ~ l T e t r a  Tech NUS. Inc. BORING LOG Page 2 of 

PROJECT NAME: - .  - h0 iV ~ n / k ~ f ~ # [ c  BORING NUMBER: 5-3-3m go L 
PROJECT NUMBER: 052C;- DATE: 2 - 9 - 0 L  
DRILLING COMPANY: C H F ~ ~ ~ E - M  3 GEOLOGIST: Frrf* CC;grtnn<m 
DRILLING RIG: b-57 DRILLER: bk-tLo@ E d  

'When rock caning, enter rock brokeness. 

" Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency l elevated reponse read. Drilling Area 
Remarks: Background (ppm): T I  

Converted to Well: Yes )( . No . ,  - WellI.D.#: 533Tm00a, 
. .L 



I ~ l T e t r a  Tech NUS. Inc. BORING LOG Page 1 of 

PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY: 

* Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reoonse read. Drillina Area 



I ~ / T e t r a  Tech NUS. Inc. BORING LOG Page of 

PROJECT NAME: %vW 51- SJV,  'sk 01 BORING NUMBER: 6- 
PROJECT NUMBER: o s a ~  DATE: - - 
DRILLING COMPANY: a ~zs/+-p~pi< .a GEOLOGIST: F e ~ p  URP+,S~;FL 

When rock coring. enter rock broken=. 

"Jnclude monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area 
Remarks: HS/t- T-D 3 0  ' Background ( p p m ) : m  

5 - P  
h 

L r n  n3 - 3 2  
. \ 

Converted f o  well: Yes y No Well I.D. #: S 3 3 p  00 3 
k '-F 



1 R ) T e t r a  Tech NUS, Inc. BORING LOG 
1 

Page - of.,' 
PROJECT NAME: BORING NUMBER: 
PROJECT NUMBER: 

'When rock mring, enter mck hkeness. 

Include monitor reading in 6 foot intenrals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area 
Remarks: Background (ppm): n 
Converted to Well: Yes )C No Well I.D. #: 5 37 7-W-1 



I ~ l T e t r a  Tech NUS. ~nc. BORING LOG Page - of - 

DRILLING RIG: 

PROJECT NAME: S ~ V G ~  51 I-E~ l h / ( /  BORING NUMBER: 5'3q 0 0 
PROJECT NUMBER: O5bT  DATE: - - a 
DRILLING COMPANY: C I - I E ~ ~ P E W .  (960 S V ~ f l f i  s GEOLOGIST: FCEO Cu RAVI~S-=VC 
I k-57 DRILLER: AMOW ~ I G L E Y S G K G ~ R  -. 

'When rock wring, enter R 

" Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drillina Area 
Background ippm): 

Converted to Well: Yes No Well I.D. #: 53?7%.032 



'When rock coring, enter rock bmkeness. 

Tetra Tech NUS. Inc. BORING LOG Page - of - 
PROJECT NAME: S ~ V W ~ L T W  SSP BORING NUMBER: S 377-~6~3 
PROJECT NUMBER: ' o5ay DATE: 1 - 31--05 
DRILLING COMPANY: CH EskPtz&(~. - 9 L m ~ y ~ m  GEOLOGIST: F ( ~ w  WRN~GW j 

DRILLING RIG: yvl00l i  13-57 DRILLER: /hZDu f t c ~ ~ l  RFR6fX 
MATERIAL DESCRIPTION 1 

" Include monitor reading in 6 foot intervals @ borehole. Increase reading freq?& if elevated repon& read. Drilling Area 
Remarks: \ 3 ~  $- cf5U 1 -  r-. # iJB ? t 0 TMFfiSURm Background (pprn): 1-1 

TF-P WELL 
Converted to Well: Yes X No . Well I.D. #: 5 3Y T ~ Q o ~  



I ~ l T e t r a  Tech NUS. Inc. 

PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY: 
DRILLING RIG: 

Sample Depth Blows 1 Sample Lithology 
No. and 1 1  (Ft) 6" or R W  I Recovery 1 I Change 

BORING LOG Page - of - 

" Include monitor reading in 6 fdot intenrats @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: 5- t 3 " ;?L, n 5 poo d 
Drilling Area 

Background (ppm): JI 
~onverted'to Well: Yes X No WellI.D.#: 5 3 7 ~ o o i  



I R l T e t r a  Tech NUS. Inc. BORING LOG Page - of - 

" Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area 
Remarks: 3 - \ - 3' SPL ( T 5foo A/ Background (ppm): 17 

c5-2. 3'L ~ P C L T  s r a i u  

Converted to Well: Yes 31 No Well I.D. #: 537 7̂ b O OX 



'When rock wring. enter rock bmkeness. 
" Include monitor reading in 6 foot intewals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area 
Remarks: 5-1 + 5 - L  3" S P L I T ~ ; P Q O ~ / ~  Background ( p p m ) : n  

5--2+S-L.1 ?-" SPLIT 5 f 6 3 ~  5 

Converted to Well: Yes )< No Well I.D. #: 5 37 TWO0 3 



~ e t r a  Tech NUS. Inc. BORING LOG Page - of - 

PROJECT NAME: h .'3?vrZtd SI.E> 4dt BORING NUMBER: S $ I ST300 I 
PROJECT NUMBER: oms DATE: - - 
DRILLING COMPANY: CHE S k - P ~ . k g  ii* & F , O S + S E ~ S  GEOLOGIST: T+R/*r: r& 
DRILLING RIG: DRILLER: 

'When rock coring, enter rock brokeness. 

" Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: Kh--w k i J L f 4 -  
Drilling Area 

Background (ppm): n 
Converted to Well: Yes No Well I.D. #: - 



APPENDIX C 

SAMPLE LOG SHEETS AND CHAIN OF CUSTODY FORMS 

C.1 Groundwater 
C.2 Surface Water 
C.3 Sediment 
C.4 Soil 
C.5 Chain of Custody Forms 



C.1 GROUNDWATER 



Tetra Tech NUS, Inc. GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: r fd 01 If h' EAO, f l  d Sample ID No.: 5 
Project No.: N o52?c- Sample Location: 

Sampled By: 
[I Domestic Well Data 

-7-J 
C.O.C. No.: 

<Monitoring Well Data Type of Sample: 
0 Other Well Type: M Low Concentration 
[ QA Sample Type: [I High Concentration 

MSlMSD Duplicate ID No.: C 

--' - 



LOW FLOW 

PROJECT SITE NAME: NSWC INDIAN HEAD 
PROJECT NUMBER: N7 1 29 CTO 0245 

PURGE DATA SHEET 



Project Site Name: r F\I 01 1) k/ E A ~ ,  f l  d Sample ID No.: 533+g02 ~ r x  
Project No.: Sample Location: 533 

Sampled By: 
0 Domestic Well Data C.O.C. No.: 

- 
<Monitoring Well Data Type of Sample: 

A 
0 Other Well Type: M Low Concentration 
0 QA Sample Type: High Concentration 



LOW FLOW 

PROJECT SITE NAME: NSWC INDIAN HEAD 
PROJECT NUMBER: , N7129 CTO 0245 

PURGE DATA SHEET 

WELL ID.: 5 ' 3 3 ~ ~ 0 0 2  
DATE: 2 - 1 1 - 0 2  



Tetra Tech NUS, Inc. GROUNDWATER SAMPLE LOG SHEET 

I 
pagel_ of 1 

Project Site Name: l l\lm 1) l\( EAO, f l  d 
Project No.: 6Clq-  sample Location: 53- 

Sampled By: 
fl Domestic Well Data C.O.C. No.: 

+%% 
lata 2" 7-4 

S W w n  so% 
Type of Sample: -&~oniton'n~ Well I 

[I Other Well Type: [XI  Low Concentration 
[I QA Sample Type: High Concentration 

MS/MSD Duplicate ID No.: 
L - 



(=betra T ~ C ~  NUS, ~nc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSWC INDIAN HEAD 
PROJECT NUMBER: N7129 CTO 0245 

WELL ID.: 5 3 3  003 
DATE: 1 . 7 . 0 2  

I 
I 

SIGN AN RE(S) PAGE> F> 
/ '  



Tetra Tech NUS, Inc. GROUNDWATER SAMPLE LOG SHEET 

p a g e 1  of 2 
I 

Project Site Name: IKWW /WM. M O  Sample ID No.: 5 3 4-700 000 
Project No.: YLS- Zr 

5n-E?J4  sampled By: -14% . ~ I N P ~ U I  
1 Domestic Well Data / C.O.C. No.: ~ M K  -a 

sample Location: 5 3- 

..... I w o n i t o r i n g  Well Data 
.<  

Type of Sample: 
1 Other Well Type:  XI Low ~okentration 

QA Sample Type: I '- 
1 High Concentration 

Analysis Preservative Container Requirements Collected 

@fl~(/c~rqfl c - H N O -  4 ~ 0  ML < 
I co l'fJE-JI_ 

MSlMSD Duplicate ID No.: 
'-. _C 



(rt(Tetra Tech NUS, Inc. 

PROJECT SITE NAME: 
PROJECT NUMBER: 

NSWC INDI, 
N7l29 CTO 

LOW FLOW PURGE DATA SHEET 

AN HEAD 
0245 

WELL ID.: 5 3 4-0 0 1 
DATE: 2- 7 8 0 X  



lRl Tetra Tech NUS, Inc. GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: rfl~orqd &dl, fib Sample ID No.: ~ 3 e v a o 0 0 /  
Project No.: 0 5 2 S  Sample Location: S 3 4 T w O O l  

SL Ie sq- Sampled By: 
[I Domestic Well Data 

K, sr MPS0-N 
C.O.C. No.: h Kt07 

p o n i t o r i n g  Well ~ a t a +  Type of Sample: 
[I Other Well Type: [X] Low Concentration 
0 QA Sample Type: [I High Concentration 

MS/MSD Duplicate ID No.: 
- \  



LOW FLOW 

PROJECT SITE NAME: NSWC INDIAN HEAD 
PROJECT NUMBER: N7129 CTO 0245 

PURGE DATA SHEET 

WELLID.: ~ 3 4 - ~ -  
DATE: 1 +"A 



Tetra Tech NUS, Inc. GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: ld DIAd h/db . MD 
Project No.: 

SITE 34- 
[ Domestic Well Data 

m o n i t o r i n g  Well Data t'w - 
[I Other ~ e i l  Type: 
[I QA Sample Type: 

Sample ID No.: S34-WLD3 O ~ Q I  
Sample Location: 
Sampled By: 
C.O.C. No.: 
- 

M \ C W 7  
Tvpe of Sample: 
i ~ ]  Low ~okentrat ion 
0 High Concentration 



LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSWC INDIAN HEAD 
PROJECT NUMBER: N7 1 29 CTO 0245 SO- 37- 

WELL ID.: 
DATE: 



Project Site Name: I 01 Sample ID ~ o . 5  3T@t/00 1 o@/ 
Project No.: Sample Location: 

Sampled By: 
Domestic Well Data C.O.C. No.: 

.+zE%%-Y 
fik 007 /sn607 

%Monitoring Well Data Type of Sample: -- 
[I other Well Type: M Low concentration 

QA Sample Type: High Concentration 

MSlMSD Duplicate ID No.: I -  I 



I n l e t r a  Tech NUS, Inc. 

PROJECT SITE NAME: - NS1 
PROJECT NUMBER: 

WC INDI, 
N7129 CTO 

LOW FLOW PURGE DATA SHEET 

AN HEAD 
0245 



Tetra Tech NUS, Inc. GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: r A d h' EHO, f l  fl 
Project No.: 74 O n T  

Domestic Well Data 
%Monitoring Well ~ a t 4  

0 Other Well Type: 
QA Sample Type: 

Sample ID No.: 4 3 m 0  02 0001 
Sample Location: 5 3 -7-iru/ooz 
Sampled By: 12, S l  N O H  
C.0.C. NO.: f d I60  8/w.l kno% 
Type of Sample: * -  . 

M Low Concentration 
(1 High Concentration 

Analysis I Preservative I 
V O C  I . # c C  I 

Container Requirements 

c/iAlr t Collected 
G 

MS/MSD Duplicate ID No.: - - 



I ~ b e t r a  Tech NUS, Inc. 

PROJECT SITE NAME: 
PROJECT NUMBER: 

LOW FLOW PURGE DATA SHEET 

NSWC INDIAN HEAD 
N7129 CTO 0245 

WELLID.: ~;3-;r lzt/002 OOO( 
DATE: 2.- L . o 2  



Tetra Tech NUS, Inc. GROUNDWATER SAMPLE LOG SHEET 

I 
p a g e l  of 3 

Project Site Name: r r\l 
Project No.: 

Domestic Well Data 
%Monitoring Well Data 

Other Well Type: 
QA Sample Type: 

Sample ID No.: S 3 777*J0 0 3 000/ 
Sample Location: 5 3 77-* 0 u 3 
Sampled By: 
C.O.C. No.: 
Type of Sample: 
M Low Concentration 

High Concentration 

p~ ....... 

I I 
~t3;$~ii'&fi@rjr~$~@~g~j:i;i;:;:;;;;;;;;;;;;;;;;;;;;;;;;;;;;i;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;:;;;:;;;;;:;;;;;:;;;;;;;;;:;;;;;;;;;:;:;;::;;;;;;;;~;:;:;;::;:;;:::;;:;;;; . . t::.:.:.:.: . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * ............................................................................................................................................. ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ...........>.................... 

O w  I 57- 10 MI& /)UMK-O=. - 7-FU() C ~ L  MII\~ / u;Y/OFF 

MSrrmSD Duplicate ID No.: 

YE '. P 



PROJECT SITE NAME: 
PROJECT NUMBER: 

NSWC INDIAN HEAD 
N7 129 CTO 0245 

LOW FLOW PURGE DATA SHEET 

WELL ID.: 53 7 n L / o  0 3 
DATE: - 2 . ~  - c -1, 



C.2 SURFACE WATER 



[] Pond Type of Sample: 

Lake A I M R / ~ ~   LOW Concentration 
%Other: 1 High Concentration 
[I QA Sample Type: 

;AMPLING DATA: 

lethod: \&Cr F(CC - 

I 
BSERVATIONS I NOTES: 

ircle if Amlicable: 

Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

P a g e l  1 
7 SI-rT5 

Project Site Name: l f l  O W  I ~ E A ~  SampleIDNo.: S ~ ~ S L I / O O  I UOO/  
Project No.: 0 T I C  Sample Location: 

Sampled By: 
[I Stream C.O.C. No.: h c o ~ ~ / s n o o b  
n spring 

I 

- - 
- 
I< 

-, 

-. 
- 
-, 

- 
-. 
-, 

- 

- 

- 

MAP: 
1 

.... 

.... 

.... 

.... 

.... 
,... 

- 

signature(s): 

7(!y&" 
- 

. . 

I - 
MSMSD - Duplicate ID No.: 

-- 
Fo  o l 3 / o l  Qz 



Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

p a g e l  of 1 
7 5- 

Project Site Name: I N bl b! M O  Sample ID N o . 5 3 7  SW I 
Project No.: 0 '7ZL-T Sample Location: 5 3 Sib' 

Sampled By: 
1 Stream C.O.C. No.: 

* 
M ~a /5n_oob 

0 Spring 
0 Pond Type of Sample: 

0 Lake RI I / E ~  d W K  *LOW Concentration 
m e r .  I] High Concentration 
[I QA Sample Type: 

4 

iAMPUNG DATA: 

rBSERVATIONS I NOTES: 
I 

Container Requirements Collected 

VtA(S 
i QT 

L 
MAP: 

. - 
MSlMSD Duplicate ID No.: 

... 
. 



Project Site Name: N 0' &N / - lab,  M 0 , 7 ~ i x s  
Project NO.: 0 5-2~' 

0 Stream 

a Spring 
[] Pond 
0 Lake 
0 Other: 
0 QA Sample Type: 

Type of Sample: 
%Low Concentration 

0 High Concentration 

OBSERVATIONS I NOTES: I 1 

- - 

MAP: 

- 
-Circle if Applicable: si&ature(s): 

MSIMSD Duplicate ID No.: - * 

-- 



C.3 SEDIMENT 



(=I Tetra Tech NUS. Inc. SOIL & SEDIMENT SAMPLE LOG SHEET - . *., 
I < 

I -, 
P a g e C  of - SEVEN ~ ' ' E s  ~ ~ J D U W H G ~ D  U S U C  

Project Site Name: S ~ T E  cccs~.UiU& I U V ,  sample ID NO.: s 37 50 ou1 a 0  / 
Project No.: 052 5 Sample Location: 

Sampled By: n Surface Soil C.O.C. No.: 
fl Subsurface Soil 

'%sediment Type of Sample: 
0 Other: Low Concentration 
0 QA Sample Type: 0 High Concentration 

Monitor Readings 

(Range in ppm): 

I I I 

OBSERVATIONS {NOTES: 

Signature@): Circle it Applicabk: 

M WMSD - Duplicate ID No.: 

1=0 0 / 3 / 0 1 o /  



Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

p a g e l  of 
S ~ v ~ h l  S ~ E S  ZtJDtcf~ HEAD U S W C  

Project Site Name: StTF SCCLWiU6 l U V ,  Sample ID No.: S 37 S 0 002 OW 1 
Project No.: 05a F Sample Location: 6; 3 7 5 0 0 

Sampled By: 
1 Surface Soil C.O.C. No.: 
fl Subsurface Soil 

&sediment Type of Sample: 
u Other: Low Concentration 
1 QA Sample Type: [j High Concentration 

I I I I 

AMPLE COLLECTION 1NFORMATION: 

GRAB SAMPLE DATA: 

I Analysis I Container Reuuirements 1 I 

Date: 1 , 3 / - 0 1  
Time: / 6 05 

- 

Method: P( h 5 7 / ~  - 
Monitor Reading (ppm): - 

See ~ r 5 .  4-r 
Gircle if Applicable: 

r I ~ f l  D u p y  ID No.: 

G~~~ ( f - ~  ~ A r y l ) )  
COMPOSITE SAMPLE DATA: 

Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

- 
Method: 

Monitor Readings 

(Range in ppm): 

Depth 

I I 

6-7 6 
Color 

b&t$ 

Description (Sand, Silt, Clay, Moisture, etc.) 

WET SANO SOME f- 



1 ~ 1  Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
u p a g e l  of 1 

S F ~ E U  S‘~W-J Ztd~ltW WEAD E J S ~ C  
Project Site Name: StTE SCCrWlUb ( W V .  Sample ID No.: S 3756) 0Q3 000 1 
Project No.: 052 5 Sample Location: 

Sampled By: 
fl Surface Soil C.O.C. No.: kh KO07 / SF06 7 
I1 Subsurface Soil 

%sediment Type of Sample: 
Other: Low Concentration 

[I QA Sample Type: High Concentration 

GRAB SAMPLE DATR 
Date a . q, 0A Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: ID T O  
~ e t h o d : P & ~ 1 c ~ ~  0 - 6 

1 1  P K W U  5 I t T  + - S W  Lc/F;r- 
Monitor Reading (ppm): - fiL & QLWT hb'iL, 
COMPOSLTE SAMPLE DATA: 

Description (Sand, Silf Clay, Moisture, etc.) 

Monitor Readings 

(Range in ppm): 

SAMPLE COLLECTION INFORMATIW 
- 

Analvsis I Container Rwuirements I Collected I other 

I I I 

OBSERVAnONS f NOTES: 

MSlMSD Duplicate ID No.: 
1 - 



C.4 SOIL 



1 ~ 1  Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
u 

Page- of - 
S ~ V E ~ J  3 t ~ 5  Tr~orw U m o  hlSwC 

Project Site Name: StTE SCELwiU6 l h / V , -  Sample ID No.: S33S (3m\o10( 
Project No.: 05a 5 Sample Location: 333 3 ( ~ m  ( 

Sampled By: 
1 Surface Soil 

FWL ' 

C.O.C. No.: 'i% k/s n 008 
$ Subsurface Soil 

Sediment Type of Sample: 
Other: 8 Low Concentration 

n QA Sample Type: High Concentration 

I I I 

OBSERVATIONS c NOTES: IMAP: . . 

GRAB SAMPLE DATA: 
Date: 2 -7 - 02 
Time: 08 Lf b 
Method: SQL LT Spood 
Monitor Reading (ppm): -- 
(=OMPOSkTE SAMPLE DATA 

Depth 

6'- 8'  

Color 

GREY 

Description (Sand, Silt, Clay, Moisture, etc.) 

w / ~ ~ f t ?  I X  S A N D  



1 ~ 1  Tetra Tech NUS. Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

C] Surface Soil 
Subsurface Soil 

Sample ID No.: 5335000 102~1 
Sample - Location: 5 3 3 5 0 ~  

. . -  a I 
Sampled By: 
C.O.C. No.: m K/$n 00 9 

'U Sediment Tvpe of Sample: 
u Other: & Low concentration 
0 QA Sample Type: High Concentration 

late: Time I Depth I Color I Description (Sand, Silt, Clay, Moisture, etc.) 
I I 

iRAB SAMPLE OAT& 

lethod: 

hte: 2- -7-02 
ime: O Y l o  

lonitor Readings 

3ange in pprn): 

I I I 

BSERVATIONS f NOTES: [MAP: . 

Depth 

ircle %Applicable: 

Color Description (Sand, Silt, Clay, Moisture, etc.) 

MSIMSD 

/ 

Duplicate ID No.: - 



Tetra Tech NUS. Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Paae of 

I Project Site Name: Sample ID No.: 333s (3Oom\0 \ 
Project No.: 052 5 

1 6 Sediment Type of Sample: 

I 0 Other: Low   on cent ration 
0 QA Sample Type: [j High Concentration 

-... , I 

WMPOSkTE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

/ 

Method: 

Monitor Readings 

(Range in pprn): 

Analysis Container Requirements Collected Other 

TCL VOA GFJCOGLFI 3 A 

TCL SVOA e 

Circle # Applicabb: Signature@): 

MSJMSD Duplicate ID No.: 
--C - 



1-1 Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
u P a g e  of - 

5~~ S " ~ E S  ' S P D W E J  HEAD E J S M C  
Project Site Name: StrE - ~ i r J 6  IMV,  Sample ID No.: ,s33S f3002.0~~ \ 
Project No.: 052 5 Sample Location: ~-335&30 L 

Sampled By:  pi.^ 
C] Surface Soil C.O.C. No.: rwk/sn, 009 
# Subsurface Soil ..- 
I Sediment Type of Sample: 

Other: Low Concentration 
1 QA Sample Type: 0 High Concentration 

GRAB SAMPLE OATk 

Date: Z - g - o L  Depth Color DescripCon (Sand, Silt, Clay, Moisture, etc.) 

Time: 0 9 3 0  

late: Time 1 Depth 1 Color 1 DescripCon (Sand, Silt, Clay, Moisture, etc.) 

dethod: 

ulonitor Readings 

Analysis I Container Requirements I Collected 1 Other 

TCL VQA I%Ic&E rC 3 - 

I I I 

OBSERVATIONS f NOTES: IMAP: 

Signature(s): Circle if Applicabte: 

MSJMSD - Duplicate ID No.: - 



1 ~ 1  Tetra Tech NUS. Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: Sample ID No.: >33S@3031~ 1 
Project No.: 052 5 Sample Location: S33SI3603 

Sampled By: t = =  
Surface Soil C.O.C. No.: hR 

Q Subsurface Soil 
ediment Type of Sample: 

1 Other: Low Concentration 
QA Sample Type: I b s  0 High Concentration 

Date: Time Color Description (Sand, Silt, Clay, Moisture, etc.) 

Method: 

Monitor Readings 

(Range in ppm): 

I I I I 
SAMPLE COllECTION INFORMATION: 

I I I 
BSERVATIOHS f NOES: 

Circle if Applicabh: Signature(s): 

MSJMSD Duplicate ID No.: - - 



1 ~ 1  Tetra Tech NUS. Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
u P a g e  of - 

$ F ~ E ~ J  S " ~ E S  ' S W D ~ ~ ~ U  HEAD EJSWC 
Project Site Name: S ~ T E  S c C r ~ i k J &  IUV, Sample ID No.: \5335 BO 0.3020 1 
Project No.: 05a Sample Location: ~ 3 3 ~ 6 0 0  3 

Sampled By: - 
Surface Soil C.O.C. No.: NP 
Subsurface Soil 

U Sediment Type of Sample: 
[ Other: Low Concentration 

QA Sample Type: 0 High Concentration 

RAB SAMPLE O A T '  

Method: 

Time: a 4 5 
Method: bcY- HOE 
Monitor Reading (ppm): - 

Monitor Readings 

(Range in pprn): 

- 
AMPLE COUECTlON 1NFORMATION: 

(=OMPOStTE SAMPLE DATA: 

Date. l ime Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Depth 

$(- 10' 

I 

BSERVATH)NS I NOTES: 

Color Description (Sand, Silt, Clay, Moisture, etc.) 

I T\? 5 SAWQLE WAE C U L L G ~ W  

I MSIMSD I DuplicateID No.: 



I Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
u Page- of - 

5 6 " ~ ~  3'l-E~ TQDVWHEAD EJSWC 
Project Site Name: SITE c&wN& INV,  Sample ID No.: 5 3Lf 560010\0\ 
Project No.: 05a 5 Sample Location: 534m(3,3 1 

Sampled By: 
Surface Soil C.O.C. No.: 

n Subsurface Soil 
fi Sediment Type of Sample: 
u Other: Low Concentration 

QA Sample Type: High Concentration 

Date: Time Depth Color Description (Sand. Silt, Clay, Moisture, etc.) 

Method: I 
Monitor Readings 

(Range In pprn). 

i ' ' ' " 

> , > 
" '.'=; -?* ' ' ". ' I: " L * '  . , ->-. , 

, . 3-- --->* >5:,%% : ,- *.: < - . . . > .  

Analysis I Container Requirements I Collected I other 

TGL V o A  ~UCOCLF, F 3  1 



1-1 Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

w'-- 
Project Site Name: S ~ T F  ~ E M J I U ~  ( u V ,  
Project No.: 05a 5 Sample Location: 

Sampled By: 
[I Surface Soil 
[I Subsurface Soil 

C.O.C. No.: % 
I [I Sediment Type of Sample: 

Other: Low Concentration 
0 QA Sample Type: High Concentration 

Date: Time Color Description (Sand, Silt, Clay, Moisture, etc.) 

Method: 

Monitor Readings 

(Range in pprn): 

5  PI^ 5 5 ' f ~ O o r  ., 
Circle K Applicable-: SignaturHs): 

MSrrmSD Duplicate ID No.: - \ 



1 ~ 1  Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
u Page- of - - S E ~ E N  ~ " F s  &wDirtu HEAD EJSWC 

Project Site Name: S ~ T E  ~ . U ~ E M J I U ~  L W V ,  Sample ID No.: 5375$3&)]010( 
Project No .: 05a F Sample Location: 5-37 s 6 00 \ 

Sampled By: FyfC 
[I Surface Soil C,O.C. No.: h k /STL 007 a Subsurface Soil 
[ Sediment Type of Sample: 
u Other: Low Concentration 

QA Sample Type: High Concentration 

Method: Sf'CtT SPOOLI 
Monitor Reading (ppm): - I B R ~  I S*WD W O ~ S ~  
COMPOSITE SAMPLE DATA: 

GRAB SAMPLE OAT& 
Date: a-$-oz 
Time: 08 3 0  

Depth 

Signature@): Gircle if Applicable: 

MSJMSD - 

Color 

Duplicate ID No.: 
Y 

Description (Sand, Silf Clay, Moisture, etc.) 



I R ~  Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
u 

P a g e  of - . - S F ~ E U  3'( -5  APDW Wmo U S W C  
Project Site Name: StTE SCCrEEtJiUb I W V ,  Sample ID No.: 
Project No.: 05a 5 Sample Location: 

Sampled By: FM 
Surface Soil C.O.C. No.: MI< /STC 6 0 1  

g Subsurface Soil 
Sediment Type of Sample: 

0 Other: ;EQ: Low Concentration 
1 QA Sample Type: 0 High Concentration 

I I I 

OBSERVATIONS f NOES: 

K 
GRAB SAMPLE OAT& 
I 

Date: 2-5'- oz 
Time: DBLf5 - 
Method: S ~ L  L T 5fTa tJ 
Monitor Reading (ppm): - 
COMPOSkTE SAaAPLE DATk 

Depth 

$4' 

Color 

6Pb-J 

Description (Sand, Silt, Clay, Moisture, etc.) 

S M O  P Z O I S ~  I3 dTtf 



1-1 Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

P a g e  of - - S E ~ E U  3 4 ~ 5  . C E J D ~ ~  HEAD E J S U C  
Project Site Name: S ~ T E  C.C-WEUU& L D V ,  Sample ID No.: 
Project No.: 

5%'~000~0101 
052 5 Sample Location: S3-7 

Sampled By: FzOT 
[I Surface Soil C.O.C. No.: I</sT-L 007 
IEQ Subsurface Soil 
fl Sediment Type of Sample: . 

[ Other: Low Concentration 
1 QA Sample Type: [ High Concentration 

lethod: 

lonitor Readings 

h n g e  in ppm): 

IAMPFE COLLECTION INFORMATION: 

I I I 

W3ERVATIONS f NOTES: pd AP: 

S/%W?CE COLLECTGO @ S 3 7 p O O L  
wfl\ r36, 

Ircle if Applicable: 

F (%DwI+c- I;:\"- 

C ~ l c h m ~ w  E N  is 
1 : & c Q E I ~ ~  

Signature@): 

MSlMSD - Duplicate ID No.: 
CC 



1 ~ 1  Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
v- - 

StrF ScCrwiUb [ E J V .  Sample ID No.: 537Sm03010( 
Project No.: 05a 5 Sample Location: S37563m3 

Sampled By: we 
Surface Soil C.O.C. No.: P I L ( / s n  - 7  

bl; Subsurface Soil 
I fi Sediment Type of Sample: 

I 0 Other: $$ Low concentration 
0 QA Sample Type: 0 High Concentration 

Time I Depth Color I Description (Sand, Silf Clay, Moisture, etc.) 
I I 

I I I 

BSERVAnONS f NOTES; IMAP: 

- 0 ' ~ d m ~ c  R( vr& 
J P l f  

b CI I2w 
537SP00, 

hl 
T ~ 3 7 ~ C 0 8  

(C.HU~E W W ~  ARCrllER h d ~  + 

1 
a +5,,," L I ; ;  CK ICAWUX~J a 

CREEK 7 
Signature(s): 

S/++I~LT=  COLLECT^^ f X O *  

Circle if Applicable: 

MSlMSD - Duplicate ID No.: - 



1-1 Tetra Tech NUS. Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
I 

P a g e  of - - S ~ v r z h l  3'-s SWDI~WHEAO EJSWC 
Project Site Name: stT& ScCr~irJb ( U V ,  Sample ID No.: $3751500307.~ \ 
Project No.: 05a 5 Sample Location: ~ 3 7  sm03 

Sampled By: - W - 4  
[I Surface Soil C.O.C. No.: 
Pf Subsurface Soil 

NK!S n o 0 7  

1 Sediment Type of Sample: 
Other: Low Concentration 

U QA Sample Type: High Concentration 

GRAB SAMPLE OAT& 
Date: 2- $-OX I Depth Color Description (Sand, Silt, Clay, ~oisture, etc.) 

Time: ( O ( q  
Method: SPLIT Sfmu 

~ ' 6 '  
Monitor Reading (ppm): - MW ~ R u  S A m  1-72 G R A V F L W W -  
CXWoSKE SAlvlPLE DA'W 

Time I Depth I Color I Description (Sand, Silt, Clay, Moisture, etc.) 
I I J 

Method: 

Monitor Readings 

(Range in ppm): 

AMPLE CQUECTlON INFORMATION: 



Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: Sample ID No.: 5; 5 I 5fi lo 1 0 1 0 
Project No.: 052 6 Sample Location: 55 ( 5 ~ 0 0  \ 

Sampled By: ~4 
0 Surface Soil C.O.C. No.: 
p Subsurface Soil Mh- 
0 Sediment Type of Sample: 

Other: ;EF Low Concentration 
QA Sample Type: 0 High Concentration 

I Depth Color I Description (Sand, Silt, Clay, Moisture, etc.) 

lonitor Readings 

hnge in pprn): 

I 
- - 

Analysis Container Requirements Collected I ~ t h e r  

b ~ f o z  I I 

MSmnSD Duplicate ID No.: - - 



1 Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page- of - 
s ~ ~ ~ h )  3 4 ~ ~  ~ ~ J D L & # J C ( E A ~  usk)c 

Project Site Name: SITE -=i).I& (h /V ,  Sample ID No.: S S \ W ~ I ~ O \  
Project No.: 052 5 Sample Location: 5 cj \ 5&,0 \ 

Sampled By: r& ' 

0 Surface Soil C.O.C. No.: k A  
B Subsurface Soil 

Sediment Type of Sample: 
0 Other: Low Concentration 

QA Sample Type: High Concentration 

Analysis I Container Requirements I Collected I Other 
v TCL U S A  - 3. I ~ L f o z  1 I 

GRAB 3AenPEMTA: ' 
- - , a 

. .' 
I I, . .  

- 7 - - -  
0 - 
3 

gd,e jf Ap~licabf% , : , Signature(s): 

MSIMSD Duplicate ID No.: 1 
rC 551 SBO1,PSlo/ 

Date. 2- (-02 - 
T i e :  19 3 0  
Method: HMO A U g W  
Monitor Reading (ppm)' + - .  I3PU " , ,  

S [  LT + C L R ~ ~  L ~ / E T  
O b M W  wi@:rS- WT& - - : - - 
Date: Time Depth Color Description (Sand, Silt, Clay. Moisture, etc.) 

Method: 

Monitor Readmgs 
v 

(Range in ppm) 

&3( 

Color DescripZon (Sand, SiR Clay, Moisture, etc.) 



C.5 CHAIN OF CUSTODY FORMS 



[Rl TETRA TECH NUS, INC. 

PROJECT NO: SITE NAME: 
0 5 2 ~  

SAMPLERS (SIGNATURE) s r y  M Q pfEC t 

CHAIN OF CUSTODY ( NUMBER PAGE - OF 

PROJECT MANAGER AND PHONE NUMBER 
g ~ o =  LAW tl P P E  

FIELD OPERATIONS LEADER AND PHONE NUMBER 

STANDARD TAT 

LABORATORY NAME AND CONTACT: 

IT k E h ~  c0R.P B E ~ ~ ~ P G E  
ADDRESS 

Wfm WKAY-~LE K 
CARRIERWAYBILL NUMBER 

RUSH TAT - 
IJ 24 hr. 48 hr. 72 hr. 7 day 14 day 

\7s MEmo CTK 6 W D  
CITY, STATE 

!% 
4 Y / TIME I 
n >- 

F p 82807'toa7q lq  LMVWJLL KC 0288L 
CONTAINER TYPE 
PLASTIC (P) or GLASS (G) 

PRESERVATIVE 
USED 

V) 

5 z 
2 z 
8 
8 
0 
Z SAMPLE ID 

I I I I I I I I 

TIME 1. RECEIVED BY DATE TIME 
/ y o 0  FFQ 6.k 

TIME 2. RECEIVED BY DATE TIME 
, 

3. RELINQUISHED BY,: I DATE 
I I I 

TIME 1 3. RECEIVED BY I DATE I TIME 

COMMENTS 

DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE) YELLOW (FIELD COPY) PINK (FILE COPY) 3/99 
FORM NO. TtNUS-001 



I .~ t l  TETRA TECH NUS. INC. CHAIN OF CUSTODY I NUMBER I PAGE - OF 
T 1- O O L  - 

PROJECT MANAGER AND PHONE NUMBER ~ABORATORY NAME AND CONTACT: 

C 
JROJECT NO: 1 SITE NAME: . 

SZ 5- I Zmtku HC- - 
SAMPLERS (SIGNATURE) f tJ 

4" 
2d-W /@aY-p- 
STANDARD TAT [gj 
RUSH TAT ' - 

24 hr. 48 hr. 72 hr. [7 7 day 14 day 
I I 

2 / TIME I 
n *  SAMPLE ID 

I 1. RECEIVED BY I DATE I TIME TIME, 
mm-3 

TIME 2. RECEIVED BY DATE TIME 

TIME 3. RECEIVED BY DATE TIME 
I 

3. RELINQUISHED BY DATE 

COMMENTS 

DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE) YELLOW (FIELD COPY) PINK (FILE COPY) 3/99 
FORM NO. TtNUS-001 



[-CtJ TETRA TECH NUS, 1NC. CHAIN OF CUSTODY I NUMBER I PAGE - OF 

PROJECT MANAGER AND PHONE NUMBER LABORATORY NAME AND CONTACT: 
G €&F L A T ~ c ~  WE YM{T'CIFL'Y ~u(2Q 

FIELD OPERATIONS LEADER AND PHONE NUMBER ADDRESS 

- 

PROJECT NO: I SITE NAME: 
5 2 5  I $ ~ D \ W ~ C ( E P O  

SAMPLERS (SIGNATURE) 

RWC~PAMAL 175 b m o C ~ K  f3 
CARRIERNAYBILL NUMBER CITY, STATE 

LL' D 

STANDARD TAT 
RUSH TAT [7 
Cj 24 hr. @. 48 hr. 72 hr. 7 day q 14 day 

I I 

E S I TIME 1 
0 >- SAMPLE ID 

I I I I I I I I I 

TNoo 1. RECEIVED BY DATE TIME 

TIME 2. RECEIVED BY DATE TIME 
I 

3. RELINQUISHED BY DATE 
I I I 

TIME 1 3. RECEIVED BY I DATE I TIME 
I I 

COMMENTS 
+ % 0 ' ~ 0 7  ALJHLYZ~~ ~ h i r ~  W O S I F I F O  B Y  

DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE) YELLOW (FIELD COPY) PINK (FILE COPY) 3/99 
T t h A J 5  

FORM NO. TtNUS-001 



1 ~ 1  TETRA TECH NUS. INC. CHAIN OF CUSTODY I NUMBER I PAGE - OF 

PROJECT MANAGER AND PHONE NUMBER 

6 E ~ a w  L ~ T I  ~ i s p ~ e  
FIELD OPERATIONS LEADER AND PHONE NUMBER 

I 

PROJECT NO: I SITE NAME: 
052 r 

SAMPLERS (SIGNATURE) 

~ w t c ) K ~ . l n s m  
CARRIEWAYBILL NUMBER CITY, STATE 

STANDARD TAT C] 
RUSH TAT 

24 hr. 66: 48 hr. C] 72 hr. 7 day C] 14 day 
I I # 

SAMPLE ID 

1. RECEIVED BY f<OEr: DATE TIME 

TIME 2. RECEIVED BY DATE TIME 
I I I 

TIME 3. RECEIVED BY DATE TIME 
I 

3. RELINQUISHED BY DATE 
I 

DISTRIBUTION: J WHITE (ACCOMPANIES SAMPLE) YELLOW (FIELD COPY) PINK (FILE COPY) 3/99 
FORM NO. TtNUS-001 



[-Ctl TETRA TECH NUS, INC. CHAIN OF CUSTODY 
' '-\ ." 

PROJECT MANAGER AND PHONE NUMBER 1 L'ABORATORY NAME AND CONTACT: PROJECT NO: 

05AT 
SAMPLERS (SIGNATURE) 

Gs=,~&,i= LarwkerpE M~TLEWI r o c P  
FIELD OPERATIONS LEADER AND PHONE NUMBER I ADDRESS ' 

7-  

RUSH TAT 
24 hr. 48 hr. 72 hr. 7 day 14 day 

w a  
2 2 1 TIME 1 
n> SAMPLE ID 

-- 

d l / /  
f 

t/ 
1. RECEIVED BY DATE TIME 

JC-3 
TIME 2. RECEIVED BY DATE TIME 

DATE TIME 

DATE TIME 
I I I 

TIME 3. RECEIVED BY DATE TIME 
I 

3. RELINQUISHED BY I DATE 
I 

COMMENTS 

DISTRIBUTION: 
'I d&b 

WHITE (ACCOMPANIES SAMPCE) YELLOW (FIELD COPY) PINK (FILE COPY) 3/99 
FORM NO. TtNUS-001 



PROJECT NO: 

oqa 5" 
SAMPLERS (SIGNATUE) 

h # 

STANDARD  TAT^ 
RUSH TAT [7 

24 hr. [7 48 hr. 72 hr. 7 day 14 day 

d 
0 
a 
M 
u a  

TlME n> SAMPLE ID 

CHAIN OF CUSTODY ( NUMBER 1 PAGE - OF 

COMMENTS 

E& DATE TIME 
( 4 0  

TIME 2. RECEIVED BY DATE TIME 
I I I 

TIME 3. RECEIVED BY DATE TIME 

DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE) YELLOW (FIELD COPY) PINK (FILE COPY) 3/99 
FORM NO. TtNUS-001 



[Rl TETRA TECH NUS, INC. CHAIN OF CUSTODY I NUMBER I PAGE - OF 

I PROJECT MANAGER AND PHONE NUMBER I LABORATORY NAME AND CONTACT: SITE NAME: 

SAMPLERS (SIGNATURE1 
.I GEQCLC h , w ~  1 WE IT < ~ Y Y  C O K P  ~ E I J  % D L F  - 
I FIELD OPERATIONS LEADER AND PHONE NUMBER I ADDRESS' 

f ~ ~ n  11) X m s ~  
CARRIERIWAYBILL NUMBER 

175 W E ~ O  ifl QLVD 
C I N ,  STATE 

STANDARD TAT 
RUSH TAT ' 

24 hr. 48 hr. 72 hr. 7 day 14 day 

w w  
t 2 1 TlME 1 
n> SAMPLE ID 

I 1. RECEIVED BY I DATE I TIME TlME 
( 906 

TIME 2. RECEIVED BY DATE TIME 

TIME 3. RECEIVED BY DATE TIME 
I 

3. RELINQUISHED BY I DATE 



TETRA TECH NUS. INC. CHAIN OF CUSTODY I NUMBER Src 008 I PAGE - OF 

PROJECT NO: 
ocia~ 

SAMPLERS (SIGNATURE) 

PROJECT MANAGER AND PHONE NUMBER I LABORATORY NAME AND CONTACT: 
GF-oQbE &+I Ut. r P y E  3- - I STL ' C W Q . ~ ~ ,  LF_ J A ~ \ ( E M L ~ ~ ~ ~  

FIELD OPERATIONS LEADER AND PHONE NUMBER I ADDRESS 

5815 V ~ G I X F ~ O = ~  P\t(-- 
CARRIERWAYBILL NUMBER CITY, STATE 

STANDARD TAT 
RUSH TAT ' 

24 hr. 4 t8 hr. 72 hr. 7 day 14 day 

I I 1 TIME n >  SAMPLE ID 
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Earth Resources Technol~gy, Inca 

February 6,2002 

Fred Ramser 
Tetra Tech NUS, Inc. 
66 1 Anderson Drive 
Pittsburgh, PA 15220-2745 

Re: Results of Geophysical Surveys 
Indian Head Division - Naval Surface Warfare Center 
Indian Head, MD 20640-5035 

Dear Fred: 

Earth Resources Technology, Inc. (ERT) performed electromagnetic (EM), magnetic, and GPR surveys 
at the above referenced site on Tuesday, January 22, 2002, through Thursday, January 24, 2002. These 
surveys were conducted at four separate sites to determine the locations of specific features and targets. 
EM surveys were conducted at sites 34 and 36. The EM survey at site 34 was conducted to determine the 
location of beryllium-copper alloy tools. The EM survey at site 36 was conducted to determine the extent 
of a closed landfill. A magnetic survey was conducted at site 33 to determine the location of buried scrap 
metal. A GPR survey was conducted at site 51/52 to determine the location and depths of steam lines 
entering dry wells. 

1.0 Principle And Instrumentation 

The Geonics EM31 was used for the electromagnetic survey. The EM31 measures the changes in the 
ground conductivity using a patented electromagnetic inductive technique that makes the measurements 
without electrodes or ground contact. The unit of conductivity used is millisiemens per meter (mS/m). 
Conductivity changes are used to infer the geological variations, or groundwater contamination. The 
EM31 has two analog meters, which display the quadrature-phase (conductivity) and inphase 
components, respectively. Inphase measurements are the ratio of the induced secondary magnetic field to 
the primary magnetic field in parts per thousand (ppt). The inphase component is especially useful for 
searching for buried metal drums, pipes, and other ferrous and non-ferrous metallic debris. The effective 
depth of exploration of the equipment is about twenty (20) feet. 

A Geometrics Portable Cesium Magnetometer, Model G-858, was used for the magnetic survey. Using 
self-oscillating split-beam Cesium Vapor (non-radioactive CS-133), this magnetometer measures the 
earth's total geomagnetic field at a particular location in units of nanoTeslas (nT) with an accuracy of 
f 1.0 nT. It collects a maximum of 10 magnetic readings per second. The total field consists of three 
components: the main field, the external field, and local variations. The main field and external field 
remain fixed over the period of time of a field investigation. Local variations are attributable to 
anomalies near the surface such as buried metal objects or above ground objects containing ferrous 
metallic substance. The effective penetration depth of the instrument is 50 feet. The horizontal detection 
range of the magnetometer varies with targets but is generally larger than that of the EM3 1. 

The pulseEKKO 1000 radar from Sensors & Software, Inc. was used to conduct the GPR survey. During 
the survey, the device radiates a 450 MHz electromagnetic wave from a transmitter antenna into the earth 

8305 Stayton Drive, Suite B 4 Jessup, MD 20794 4 (301) 604-2883Fax: (301) 604-2884 4 Email: phli@ertxorp.net 
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and receives at a receiving antenna the reflection of the wave from subsurface interfaces at which changes 
in the electrical properties (dielectric permittivity and electrical conductivity) of the subsurface materials 
occur. Dielectric permittivity controls wave speed; and conductivity determines the signal attenuation. 
Radar reflections occur when the radio waves encounter a change in the velocity or attenuation. The 
bigger the change in properties the more signal reflected. These properties are sometimes controlled by 
water in the material, hence by the porosity and quantity of dissolved solids in the water. Metallic objects 
usually exhibit strong subsurface reflection character due to their high electrical impedance, or contrast, 
versus surrounding soil or fill. Depth of penetration of the radar signal is inversely proportional to the 
conductivity of the soil. As a result, electrically resistive earth materials such as coarse-grained, 
unsaturated sediments allow a deeper radar penetration than the conductive finer-grained soils such as 
clay and silt. Similarly, reinforced concrete and shallow groundwater are conductive and thus attenuate 
the radar signals. 

2.0 Field Design and Operation 

2.1 Site 33 - Scrap Metal Area: 

The goal of the survey was to locate areas within a pre-determined site that may contain buried ferrous 
metal. The suspect area for site 33 is located near Buildings 21 16 and 2136 in the southern portion of the 
Stump Neck Annex. The area was for the most part wooded and sloped to the west. As shown in Figure 
1, the magnetic survey was conducted along a grid that was based on a Cartesian coordinate system with 
fiducial marks every 10 feet. The grid was 100 feet by 200 feet. For example, the origin of the 
coordinate system on the grid is located outside the fence in the northwest comer of the designated site 
and has the coordinates (100, 100). The grid lines decreased from 100 in an easterly direction and 
increased from 100 in a southerly direction. During the data collection, the G-858 Magnetometer 
collected data continuously along each north-to-south transect line. Survey lines were spaced five feet 
apart. 

2.2 Site 34 - Beryllium-Copper Alloy Tool Area: 

The goal of the survey was to locate areas within a pre-determined site that may contain buried beryllium- 
copper alloy tools. The suspect area for site 34 is located near Building D-21C on Stump Neck Annex. 
The area for the most part was open except for the eastern and southern edges of the grid, which were 
heavily wooded. As shown in Figure 2, the EM survey was conducted along a grid that was based on a 
Cartesian coordinate system with fiducial marks every 10 feet. The grid was 80 feet by 190 feet. For 
example, the origin of the coordinate system on the grid is located 40 feet west of the building for the 
designated site and has the coordinates (100, 100). The grid lines increase from 100 in an easterly 
direction and increased from 100 in a southerly direction. During the data collection, the EM3 1 was set in 
a manual mode with readings collected at 5-feet centers along each survey line in both quadrature-phase 
and inphase. Prior to the survey, scrap metal on the surface was gathered and placed into a pile to 
minimize interference and erroneous anomalies. 

2.3 Site 36 - Closed Landfill Area 

The goal of the survey was to define the extent of a closed landfill. The suspect area for site 36 is located 
near along Roach Road on Stump Neck Annex. The area for the most part was covered with thick brush 
and woods that bordered a swamp. As shown in Figure 3, the EM survey was conducted along 15 
transects that were spaced 30 feet apart. During the data collection, the EM3 1 was set in a manual mode 
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with readings collected at 10-feet centers along each survey line in both quadrature-phase and inphase. 

2.4 Site 51/52 Dry Well and Steam Line Area 

The goal of the survey was to determine the location of steam lines that lead from two buildings to two 
dry wells. The suspect area for site 51/52 is located between Buildings 101 and 102 in the restricted area 
of the base near Thames and Evans road. The area was open for the most part except for some surface 
objects, which can be seen on Figure 4. The GPR data were collected along 8 N-S lines and 10 E-W lines 
(Figure 4). The collection of the GPR data was performed by pulling the antenna along each grid line 
while the positions of each radar reading were recorded with an odometer attached to a survey wheel. 
The odometer was set up such that one radar reading would be acquired every 0.05 m (0.164 ft). Because 
the subject property is underlain by the artificial fill or clay/silt/sand, the average velocity of the radar is 
estimated around 0.1 m (0.328 ft) per nanosecond (ns). The time range was thus selected as 70 ns and 
would allow a penetration depth of about 10 feet. The GPR data were recorded digitally in a portable 
computer for instant display and subsequent processing. 

3.0 Results and Interpretations 

3.1 Site 33 - Scrap Ferrous Metal Area: 

Figure 5 presents the contour map of magnetic readings measured in nanoTeslas (nT). The approach to 
interpreting the magnetic data is to distinguish the local variations from the main and external fields. The 
main field is created by the earth's magnetic field; while the external field is created by the sun andlor 
moon. To interpret the data, magnetic readings collected based on the survey grid were used to construct 
a magnetic contour map. The average of the readings (background), or those readings with little 
fluctuation usually represent the main field. In contrast, the local anomalies often occur as closed or 
elongated contours that have readings either above or below the background. The closed or elongated 
contours with readings above the background are considered as the magnetic highs; while the contours 
with readings below the background are considered as magnetic lows. 

Magnetic anomalies occur in several areas (A, B, C, D, E, F, and G) as shown in Figure 5. The 
magnitudes of some of these anomalies are not particularly high (or low), suggesting that they are most 
likely created by small ferrous objects buried in the subsurface (such as anomalies D and E on Figure 5). 
The two anomalies along the southwest edge of the map (A and B) are rather large anomalies. Anomaly 
B is accounted for by surface metal. However, there is no evidence for surface metal near anomaly A. 
Therefore this is an area of concern for buried ferrous metal. There are five other anomalies (C and G) 
marked on Figure 1 that are most likely caused by large concrete blocks on the ground. The linear 
anomaly (F) along the northwest edge of the site is most likely associated with the fence. 

3.2 Site 34 - Beryllium-Copper Alloy Tool Area: 

In Figure 6 and Figure 7, the EM anomalies are shown with the highest readings in orange and the lowest 
readings in blue. Background readings fall between the orange and blue colors. Note that the low or high 
conductivity/inphase values are not absolute, but relative, reflecting a deviation from the background 
values. The positive or negative values reflect the change of the dipole orientation of the local 
electromagnetic field. Both the high and low deviations are used to locate buried materials. 
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There are several large anomalies in the grid area that are associated with known surface features. The 
anomaly that extends from 140 easting to 190 easting (A) along the north edge of Figures 6 and 7 is 
associated with the building on the property. The anomaly that extends from 220 easting to 240 easting 
and 120 southing to 140 southing (B) of Figures 6 and 7 is associated with a large scrap metal pile on the 
ground surface. There are several anomalous low readings that show up on Figures 6 and 7 that cannot be 
accounted for by surface features and therefore are areas of concern for buried tools. The anomaly that is 
centered around 210 (easting), 155 (southing) (C) shows up as anomalous lows on both Figures 2 and 3. 
The anomaly that is centered around 262 (easting), 102 (southing) (D) shows up as an anomalous low on 
Figure 7. The closed contours on Figure 6 labeled E an F are also anomalous areas of concern for buried 
tools. 

3.3 Site 36 - Closed Landfill Area 

In Figure 8 and Figure 9, the EM anomalies are shown with the highest readings in orange and the lowest 
readings in blue. The location of readings is shown as black dots on Figure 4. Background readings fall 
between the orange and blue colors. Note that the low or high conductivity/inphase values are not 
absolute, but relative, reflecting a deviation from the background values. The positive or negative values 
reflect the change of the dipole orientation of the local electromagnetic field. Both the high and low 
deviations are used to locate buried materials. 

Figure 8 presents the in-phase data showing the occurrence of ferrous or non-ferrous debris on or below 
the ground surface. Figure 9 presents the quadrature conductivity data. Both figures indicate a similar 
pattern with isolated or scattered anomalies in the west half of the survey and linear continuous anomaly 
along the east boundary of the survey area. Some of the isolated anomalies in the east half are associated 
with surface metallic debris. However, no surface debris was observed along the east boundary. The 
linear anomaly is likely created by subsurface ferrous or non-ferrous debris. In summary, the entire 
survey area may contain landfill material with the concentrated volume of material along the east 
boundary. 

3.4 Site 51/52 Dry Well and Steam Line Area 

Figures 10 and 11 present GPR profiles that were acquired during the geophysical survey. Along these 
GPR profiles, the horizontal axis represents the horizontal distance in feet; while the left vertical axis 
represents the two-way travel time in ns and the right vertical axis the depth in feet (converted using the 
assumed velocity of 0.328 ft/ns). A GPR profile is made of individual traces that have peaks and valleys. 
The peaks of radar signals represent different interfaces in the subsurface encountered by the penetrating 
signals. Connecting and coloring the peaks and valleys of successive traces creates a GPR profile. As 
shown in the profiles, the red reflections represent the peaks of individual traces with the highest 
amplitudes; while the blue reflections are the valleys of individual traces with the lowest amplitudes. The 
red color is replaced by dark gray of varying degrees for the lower peak amplitudes; and the blue by white 
for varying degrees of higher valley amplitudes. The red and blue reflections, as discussed in Section 1 .O, 
are created by interfaces with higher dielectric contrasts. 

The location of the GPR profiles are shown in Figure 4 and labeled as A-A' and B-B'. On profile A-A' 
(Figure 10) the first pipe which is at a distance of 5 feet and a depth of 1 foot represents a utility line. The 
second and third pipes at distances of 16 feet and 24 feet respectively and depths of 1.5 represent the lines 
entering the first dry well (defined as the western most well). The saturated reflection at the distance of 
26-30 feet represents the concretelsteel pad near the second dry well (defined as the eastern most well). 
The fourth pipe at a distance of 34 feet and depth of 1.5 feet represents a line entering the second dry 
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well. On profile B-By (Figure 11) there are several hyperbolic reflections that represent pipes. The 
reflection labeled 1 at a distance of 10 feet and a depth of 1.5 feet represents a utility line. The second 
labeled reflection at a distance of 31 feet and a depth of 2.5 feet represents a utility line. The third labeled 
line at a distance of 38 feet and a depth of 1.5 feet represents a line entering the first dry well. The fourth 
labeled reflection at a distance of 42 feet and a depth of 2 feet represents a utility line. The saturated 
reflection at the distance of 45-47.5 feet represents the steel plates. The reflections at 57 feet to 66 feet 
represents an area that is generally disturbed. Figure 12 shows the locations of all the pipes (drawn in 
red) in the area of concern. The lines that are entering the dry wells at the depth of 1.5 feet are probably 
the steam lines. 

4.0 CLOSING 

The field procedures and interpretative methodologies used in this project are consistent with standard, 
recognized practices in similar geophysical investigations. The correlation of geophysical responses with 
probable subsurface features is based on the past results of similar surveys although it is possible that 
some variation could exist at this site. This warranty is in lieu of all other warranties either implied or 
expressed. ERT assumes no responsibility for interpretations made by others based on work performed 
by, or recommendations made by, ERT. 

Sincerely, 
Earth Resources Technology, Inc. 

Michael E. Matthews 
Staff Geophysicist 
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1-1 Tetra Tech NUS, Inc. 

Project Name: Site Screening Project No.: 525 

Location: IHDlV Stump Neck Personnel: K & l m  s\~rr~~olr~ 
Weather Conditions: - Measuring Device: b4 - S C 0 PF- 
Tidally Influenced: Yes -!/No - Remarks: 5 3 3  ~ C L L  ~ ~ o ~ ~ D A ~ c C ( % K O ~ ~  

Well or 
Pieeometer 

Number 
Date Time 

Elevation of Total Water Level Thickness 01 

Reference Point Well Depth Indicator Reading Free Producl 
(feet)* (feet)* (feet)* (feet)* 

Groundwater 
Elevation 

(feet) * 
Comments 

-- 

' All measurements to the nearest 0.01 fool 
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TEMPOARY WELL SURVEY DATA 
SITE SCREENING REPORT 

INDIAN HEAD DIVISION NSWC 
INDIAN HEAD, MARYLAND 

Horizontal Datum - 1983 North American Datum 
Vertical Datum - 1929 North American Geodetic Vertical Datum 

Well 
S33TW001 
S33TW002 
S33TW003 
S34TW001 
S34TW002 

Northing 
320265.07 
320293.41 
320285.64 
322639.58 
322602.20 

Easting 
1252092.59 
1252107.64 
1252062.28 
1249271.79 
1249337.49 

Top of Casing 
elevation 

82.1 1 
82.82 
79.50 
7.20 
5.30 
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1 ~ 1  Tetra Tech NUS INTERNAL CORRESPONDENCE 

TO: MR. G. LATUILPPE DATE: APRIL 29,2002 

FROM: BERNARD F SPADA Ill COPIES: DV FILE 

SUBJECT: ORGANIC DATA VALIDATION- VOAISVOAIPESTIPCB 
CTO 325, NSWC INDIAN HEAD 
SDG A01 72 

SAMPLES: 9IAqueous 

Overview 

The sample set for CTO 325, NSWC Indian Head, SDG A0172 consists of four (4) environmental aqueous 
samples, eight (8) environmental soil samples, two (2) trip blanks, and three (3) field duplicates. The trip 
blanks denoted with an asterisk (*) were analyzed for volatile organic compounds (VOC) only by CLP Method 
OLC 0LC02.1. All remaining samples were analyzed for volatile organic compounds (VOC), semiviolatile 
organic compounds (SVOC), pesticides (PEST), and polychlorinated biphenyls (PCB) by CLP Methods 
0LM04.1 (soils) and 0LC02.1 (aqueous). Three duplicate pairs were included in this SDG: (FD01310202 I 
S37SW0010001), (FD01310201 / S37SD0010001), and (S37TWDUP001 I S37TW0010001). 

The samples were collected by Tetra Tech NUS on January 31, February 4 and 5, 2002 and analyzed by 
Mitkem Corporation. All analyses were conducted in accordance with Naval Facilities Engineering Service 
Center (NFESC) Quality AssuranceIQuality Control (QNQC), criteria using CLP Methods 0LM04.2 and 
0LC02.1 analytical and reporting protocols. 

The data contained in this SDG were validated with regard to the following parameters: data completeness, 
holding times, GCMS tuning, initiakontinuing calibrations, laboratory method blank results, surrogate spike 
recoveries, blank spikelblank spike duplicate results, internal standard recoveries, chromatographic 
resolution, compound identification, compound quantitation, field duplicate precision, and detection limits. 
Areas of concern are listed below. 

Maior 

Both of the volatile aqueous initial calibrations were below the 0.05 relative response factor 
(RRF) quality control criteria for acetone. All non-detected results for acetone were rejected 
( W -  

e All of the volatile aqueous continuing calibrations were below the 0.05 RRF quality control criteria 
for acetone. All non-detected results for acetone were rejected (UR). 



The volatile aqueous continuing calibration analyzed on February 11 at 01:11 was below the 
0.05 RRF quality control criteria for 2-butanone. All associated results for 2-butanone were 
rejected (UR). 

The volatile aqueous continuing calibration analyzed on February 16 at 12:05 was below the 
0.05 RRF quality control criteria for 2-butanone. All associated results for 2-butanone' were 
rejected (UR). 

. The volatile aqueous continuing calibration analyzed on February 20 at 09:38 was below the 
0.05 RRF quality control criteria for 2-butanone. All associated results for 2-butanone were 
rejected (UR). 

Both of the semivolatile soil initial calibrations were below the 0.05 RRF quality control criteria for 
N-nitrosodiphenylamine. All non-detected results for N-nitrosodiphenylamine were rejected 
(UR). 

All of the semivolatile soil continuing calibrations were below the 0.05 RRF quality control criteria 
for N-nitrosodiphenylamine. All non-detected results for N-nitrosodiphenylarnine were rejected 
(UR). 

Minor 

Sample S37SD0030001 was <30°h solids. All results for this sample were qualified as 
estimated (J, UJ). 

The following compounds were detected in the semivolatile solid method blank: 

Maximum Blank 
Compound Concentration Action Level 

I 

~is(2-ethylhexyl)phthalate 33 Wdkg 330 uglkg 
Acetophenone 76 ugkg 380 uglkg 

Sample aliquot, percent solids, and dilution factors were taken into consideration when applying the 
blank action levels. Positive results for bis(2-ethy1hexyl)phthalate and acetophenone below the blank 
action level were qualified as non-detected (B). 

. Internal standards 5 and 6 (chrysene-dl2 and perylene-d12) were recovered below the 50% 
quality control criteria in sample S37SD0030001. All results associated with the aforementioned 
internal standards were qualified as estimated (UJ). 

Internal standard 6 (perylene-d12) was recovered below the 50% quality control criteria in the re- 
extraction of sample S37SB0020101. All results associated with the aforementioned internal 
standard were qualified as estimated (J, UJ). 

The semivolatile surrogate recoveries for 2-fluorobiphenyl and 2,4,6-tribromophenol were 
below the laboratory's quality control criteria (and 4 0 % )  in sample S37SB0020101. The 
sample was re-extracted outside of holding time and re-analyzed. The surrogate recoveries 
were compliant in the re-analysis. The re-analysis was qualified as estimated (J, UJ) for all 
results and used for validation. 

Notes 

The volatile continuing calibration analyzed on February 11 at 01:11 exceeded the 25 percent difference 
(%D) quality control criteria (but was < 50%) for acetone, 2-butanone, 4-methyl-2-pentanone, 2-hexanone, 
1,2-dibromo-3-chloropropane, and ethyl ether. No action was taken because all associated results were non- 
detected. 



The volatile continuing calibration analyzed on February 16 at 12:05 exceeded the 25 %D quality control 
criteria (but was -= 50%) for acetone, 1 ,l -dichloroethane, 2-butanone, 1,2-dichloropropane, 4-methyl-2- 
pentanone, 2-hexanone, and 1,2,4-trichlorobenzene. No action was taken because all associated results 
were non-detected. 

The semivolatile initial calibration analyzed on February 23 exceeded the 30% relative standard deviation 
(RSD) quality control criteria (but was <50%) for 2,4-dinitrophenol. No action was taken because all results 
for 2,4-dinitrophenol were non-detected. 

The semivolatile continuing calibration analyzed on March 8 at 02:12 exceeded the 25 %D quality control 
criteria (but was <50%) for 2,4-dimethylphenol, 2,4,5-trichlorophenol, 4-nitrophenol, and pentachlorophenol. 
No action was taken because all associated results for the aforementioned compounds were non-detected. 

The pesticide resolution check analyzed on January 28 at 15:OO was below the 90% resolution quality control 
criteria for methoxychlor on both columns and for 4,4-DDE on the DB-608 column. No action was taken 
because the resolution was shown to be acceptable, by analysis of a continuing calibration, before any 
environmental samples were analyzed. 

Executive Summary 

Laboratory Performance: Qualifications were made based on calibration non-compliances, internal 
standard non-compliances, %D between analytical columns for PESTIPCBs, method blank contamination, 
and surrogate non-compliance. 

Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to U.S. EPA National Functional Guidelines for 
Data Validation as modified by EPA Region 111 (9194) and the NFESC guidelines entitled Navy IRCDQM 
(Sept. 1999). The text of this report has been formulated to address only those problem areas affecting data 
quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

Tetra Tech NUS/ 
Bernard F Spada Ill 
ChemisWData Validator 

Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

Appendix A - Qualified Analytical Results 
Appendix B - Results as Reported by the Laboratory 
Appendix C - Support Documentation 



Tetra Tech NUS INTERNAL CORRESPONDENCE 

TO: G. LATULIPPE DATE: APRIL 29,2002 

FROM: REBEKAH A. HAYNIE COPIES: DV FILE 

SUBJECT: INORGANIC DATA VALIDATION - TAL METALS 
CTO 325-NSWC INDIAN HEAD 
SAMPLE DELIVERY GROUP (SDG) - A0172 

SAMPLES: 4lSedimentl 

Overview 

The sample set for CTO 325, NSWC Indian Head, SDG A0172, consists of four (4) sediment, five 
(5) soil, and eight (8) aqueous environmental samples and one (1) aqueous rinsate blank sample. 
Three field duplicate pairs, S37TW DUP001 / S37TW0010001, FDOl3lO2Ol / S37SD0010001, 
and FD01310202 / S37SW0010001, are included in this SDG. 

All sediment and soil samples were analyzed for target analyte list (TAL) metals. Two aqueous 
samples including S34TW0020001 and S34TW0030001 were analyzed for total and dissolved 
beryllium and copper only. Two aqueous samples including S37TW0010001 and S37TWDUP001 
were analyzed for total and dissolved TAL metals. All other aqueous samples were analyzed for 
TAL metals only. The samples were collected by TetraTech NUS on February 4 and 5, 2002 and 
analyzed by Mitkem Corporation under Naval Facilities Engineering Service Center (NFESC) 
~ua f i t y  Assurance/Quality Control (QAIQC) criteria. Analyses were conducted using EPA method 
ILM04.1. 

All analyses, with the exclusion of mercury, were conducted using Inductively Coupled Plasma 
(ICP) methodologies. Mercury analyses were conducted using Cold Vapor Atomic Absorption 
(CVAA) methodologies. 
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Summary 

All samples were successfully analyzed. The findings offered in this report are based upon a 
general review of all available data. The data review was based on data completeness, holding 
times, calibration data, laboratory blank results, ICP interference check sample (ICS) results, 
laboratory control spike (LCS) samples, matrix spike (MS) results, laboratory and field duplicate 
precision, and ICP serial dilutions. 

Problems with respect to data quality are listed below. 

Minor Problems 

The following contaminants were detected in the laboratory method I preparation blanks run 
on instrument identification Optima 1 at the following maximum concentrations: 

Analvte 
Aluminum 

~arium") 
Barium 
~hromium'" 
chromium(') 
Cobalt 

~ o ~ ~ e r " '  
Copper 
~ron'" 
~ron'') 
Magnesium 
~a~nesium'') 
~an~anese" )  
~an~anese" )  
Nickel 

Potassium 

Maximum 
Concentration 
30.9 pgIL 

4.541 pg1L 
3.2 pglL 
98.944 pgIL 
5.203 mglkg 
16.9 pg/L 
3.701 mglkg 
2.22 MIL 
0.549 mglkg 
0.5 pg1L 

Action 
Level 
154.5 pg/L 
30.9 mglkg 
23.075 pg/L 
1.8 mglkg 
3.1 8 pgIL 
0.55 mglkg 
3.0 pg/L 
0.6 mglkg 
22.705 pgIL 
3.2 mglkg 
494.72 pg/L 
26.01 5 mglkg 
84.5 pgIL 
18.505 mglkg 
11.1 pg1L 
2.745 mglkg 
2.5 pgIL 
0.5 mglkg 
508.5 pg/L 
101.7 mglkg 
25.44 kglL 
10.385 mglkg 

Sediment samples affected: S37SD0010001, S37SD0020001, FDO13lO2Ol 
Aqueous samples affected: S37SW0010001, S37SW0020001, FD013lO202 

(1) Maximum concentration present in an aqueous preparation blank. 
(2) Maximum concentration present in a sediment preparation blank. 

An action level of 5X the maximum concentration was used to evaluate the sample data for 
blank contamination. Sample aliquot, percent solids, and dilution factors were taken into 
consideration when evaluating for blank contamination. Sample results for aluminum, 
chromium, cobalt, copper, iron, and nickel of the aqueous samples listed above and cobalt, 
copper, potassium, and zinc of the sediment samples listed above were qualified with a "B, 
as a result of blank contamination. 
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The following contaminants were detected in the laboratory method 1 preparation blanks run 
on instrument identification Optima 2 at the following maximum concentrations: 

Analyte 
Antimony* 

~arium"' 

~hromium"' 
~hromium'~ '  
Cobalt 

Copper 

Magnesium 

~ a n ~ a n e s e " '  
~ a n ~ a n e s e ' ~ '  
Nickel 

~otassium"' 
~otassium(~) 
silver(') 
  odium"' 

Zinc 

Maximum 
Concentration 
5.0 pgIL 

2.608 pg/L 
0.132 mglkg 
0.481 pglL 
0.192 mglkg 
0.9 pg/L 

1.61 6 pgIL 
0.24 mglkg 
1 .o pgIL 

Action 
Level 
25.0 pgIL 
5.0 mglkg 
1 3.04 pgIL 
0.66 mglkg 
2.405 pg/L 
0.96 mglkg 
4.5 pg/L 
0.9 mglkg 
5.5 pg/L 
1.1 mglkg 
378.5 pg/L 
75.7 mglkg 
8.08 p g j ~  
1.2 mglkg 
5.0 pg1L 
1.0 mglkg 
688.55 pg/L 
97.91 mglkg 
2.555 pglL 
3000.06 pg/L 
548.795 mglkg 
27.0 pgIL 
5.4 mglkg 

Solid samples affected: S37SD0030001, S37SB0010101, S37SB0010201, 
S37SB0030101, S37SB0030201, and S37SB0020101 
Aqueous samples affected: S34TW0030001, S34TW0030001 -F, 
S34TW0020001, S34TW0020001 -F, S37SW0030001, S37TW0010001, 
S37TW0010001 -F, S37TWDUP001, and S37TWDUP001 -F 

(1) Maximum concentration present in an aqueous preparation blank. 
(2) Maximum concentration present in a sediment preparation blank. 
*Antimony blank contamination affects all samples in the SDG 

An action level of 5X the maximum concentration was used to evaluate the sample data for 
blank contamination. Sample aliquot, percent solids, and dilution factors were taken into 
consideration when evaluating for blank contamination. Sample results for antimony, 
beryllium, cobalt, nickel, silver, and zinc of the aqueous samples listed above and cobalt, 
potassium, and sodium of the solid samples listed above were qualified with a "6, as a result 
of blank contamination. 

Percent solids were c 30% in sediment sample S37SD0030001. All positive sample results 
were qualified as estimated, "J". Non-detected sample results were qualified as estimated, 
"UJ". 

Serial dilution non-compliance (percent difference (%D) > 10%) was noted for aluminum, 
barium, iron, and manganese, affecting the soil matrix. All positive results for these analytes 
were qualified as estimated, "J". 
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Serial dilution non-compliance (%D > 10%) was noted for barium, magnesium, manganese, 
and potassium, affecting the aqueous matrix. All positive results for these analytes were 
qualified as estimated, "J". All non-detected results for magnesium, manganese, and 
potassium were qualified as estimated, "UJ". 

Laboratory duplicate imprecision (relative percent difference (RPD) > 35%) was noted for 
aluminum and manganese, affecting the soil matrix. All positive results were qualified as 
estimated. "J". 

LCS sample recovery non-compliance (percent recovery (%R) c 80%) was noted for 
aluminum, antimony, and iron, affecting the soil and sediment matrices. Positive results for 
aluminum and iron were qualified as estimated, "J". Due to conflicting non-compliances, a 
direction of bias could not be determined. Non-detected results reported for antimony were 
qualified as biased low, "UL", and estimated, "UJ", when a direction of bias could not be 
determined due to conflicting non-compliances. 

MS recovery non-compliance (%R < 75%) was noted for selenium, affecting the sediment 
matrix. Non-detected selenium results were qualified as biased low, "UL". In cases where 
directional bias could not be determined due to conflicting non-compliances, non-detected 
results were qualified as estimated, "UJ". 

The interfering analyte iron was present in sample S37SD0030001 at a concentration 
comparable to the level of iron in the Interference Check Sample (ICS) solution. Several 
analytes namely antimony, arsenic, barium, cadmium, chromium, cobalt, copper, lead, 
manganese, nickel, potassium, selenium, silver, sodium, thallium, vanadium, and zinc were 
present in the ICS solution at concentrations that exceeded the absolute value of the 
Instrument Detection Limit (IDL). lnterference affects exist for antimony, arsenic, cadmium, 
silver, and thallium. The non-detected results reported for antimony, silver, and thallium were 
qualified as estimated, "UJ", due to conflicting non-compliances. Positive results reported for 
arsenic and cadmium were qualified as estimated, "J", due to conflicting non-compliances. 

Contract Required Detection Limit (CRDL) calibration standards non-compliance (%R > 
110%) was noted for antimony, arsenic, beryllium, cadmium, chromium, cobalt, copper, 
manganese, nickel, selenium, silver, thallium, and vanadium, affecting all three sample 
matrices. Positive results less than two times the CRDL for antimony, arsenic, cadmium, 
cobalt, nickel, selenium, thallium, and vanadium of the aqueous matrix were qualified as 
biased high, "K". Positive results less than two times the CRDL for arsenic, beryllium, 
cadmium, chromium, cobalt, copper, nickel, silver, and vanadium of the soil and sediment 
matrices were qualified as biased high, "K", or estimated, "J", in cases where directional bias 
could not be determined due to conflicting non-compliances. 

Notes 

LCS non-compliance (%R > 120%) was noted for mercury, affecting the soil and sediment 
matrices. Because all sample results for mercury were reported as non-detected by the 
laboratory, qualification was not necessary and sample results were considered acceptable. 

CRDL calibration standards noncompliance (%R > 110%) was noted for lead and zinc. 
Qualification of the sample results was not necessary, as results were greater than two times 
the CRDL. 
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Executive Summary 

Laboratory Performance: Contamination of the laboratory methodlpreparation blanks was noted 
for all three sample matrices. Laboratory duplicate imprecision was noted for aluminum and 
manganese, affecting the soil and sediment matrices. CRDL calibration non-compliance was 
noted for many analytes, affecting all three sample matrices. The LCS sample recovery was low 
for aluminum, antimony, and iron, affecting the soil and sediment sample matrices. 
Other Factors Affecting Data Quality: MS recovery non-compliance was noted for selenium, 
affecting the soil and sediment matrices. The interfering analyte iron was found in a sediment 
sample. Serial dilution non-compliance was noted for several analytes, affecting all three sample 
matrices. Percent solids of sediment sample S37SD0030001 were c 30%, requiring estimation of 
positive and non-detected sample results of the sample. 

The data for these analyses were reviewed with reference to the "National Functional Guidelines 
for Inorganic Review", April 1993, as amended for using within USEPA Region 3, and the NFESC 
document entitled "Navy IRCDQM" (September 1999). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

A& 
Tetra Tech NUS 

w 
Rebekah A. Haynie 
Environmental Scientist 

Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 



B Tetra Tech NUS INTERNAL CORRESPONDENCE 

TO: MR. G. LATUILPPE DATE: APRIL 29,2002 

FROM: BERNARD F SPADA Ill COPIES: DV FILE 

SUBJECT: ORGANIC DATA VALIDATION- VONSVONPESTIPCB 
CTO 325, NSWC INDIAN HEAD 
SDG A0205 

SAMPLES: 31Aqueous 

Overview 

~he'sample set for CTO 803, NSWC INDIAN HEAD, SDG A0205 consists of two (2) environmental aqueous 
sampks, two (2) environmental soil samples, one (1) trip blank, and one (1) field duplicate. All samples were 
analyzed for volatile organic compounds (VOC) by CLP Methods 0LM04.1 (soils) and 0LC02.1 (aqueous). 
The samples denoted with an asterisk (*) were analyzed for semivolatile organic compounds (SVOC), 
pesticides (PEST), and polychlorinated biphenyls (PCB) by method CLP 0LC02.1. The duplicate pair is 
S51 SBDUPI 01 and S51 SB0010101. 

The samples were collected by Tetra Tech NUS on February 6 and 11, 2002 and analyzed by Mitkem 
Corporation. All analyses were conducted in accordance with Naval Facilities Engineering Service Center 
(NFESC) Quality ~ssurancel~uality Control (QAIQC) criteria using CLP Methods 0LM04.2 and 0LC02.1 
analytical and reporting protocols. 

The data contained in this SDG were validated with regard to the following parameters: data completeness, 
holding times, GCMS tuning, initiallcontinuing calibrations, laboratory method blank results, surrogate spike 
recoveries, blank spikefblank spike duplicate results, internal standard recoveries, chromatographic 
resolution, compound identification, compound quantitation, field duplicate precision, and detection limits. 
Areas of concern are listed below. 

Maior 

The volatile aqueous initial calibration was below the 0.05 relative response factor (RRF) quality 
control criteria for acetone. All associated non-detects were rejected (UR). 

. The volatile aqueous continuing calibration performed on February 16 at 12:05 was below the 
0.05 relative response factor (RRF) quality control criteria for acetone and 2-butanone. All 
associated non-detects were rejected (UR). 

Minor 

Samples S51SB0010201 and S37TW0020001 had results below the detection limit but above 
the method detection limit. These results were qualified as estimated (J) due to uncertainty near 



detection limit. 

The following compounds were detected in the solid method blank: 

Maximum Blank 
Compound Concentration Action Level 
Acetone 9.0 uglkg 90 ugkg 
Methylene chloride 4.0 uglkg 40 ugkg 

Sample aliquot, percent solids, and dilution factors were taken into consideration when applying the 
blank action levels. Positive results for acetone and methylene chloride below the blank action level 
were qualified as non-detected (B). 

. Sample S37TW0020001 surrogate recoveries were >150%. The sample was re-extracted 
with similar results. However a difference between the extracts were noticed. Positive results 
were reported in the original extract and non-detects were reported in the re-extraction for 
endosulfan I and gamma-BHC. Because the original results were associated with high %Ds, 
the reviewer used the non-detected re-extraction results for endosulfan I, endrin, and gamma- 
BHC. These results were quailfied as estimated (UJ), due to extraction holding time 
exceedance. 

Notes 

The volatile continuing calibration performed on February 16 at 12:05 exceeded the 25%D (but were <50%) 
quality control criteria for chloromethane, 1 ,I -dichloroethane, 1,2-dichloropropane, 4-methyl-2-pentanone, 2- 
hexanone, and 1,2,4-trichlorobenzene. No action was taken for acetone and 2-butanone because they were 
already rejected for a more severe surrogate recovery non-compliance. No action was taken for the 
remaining compounds because all results are non-detected. 

The volatile soil initial calibration exceeded the 30% relative standard deviation (RSD) quality control criteria 
for acetone. No action was taken because acetone was already qualified for method blank contamination. 

The volatile soil continuing calibration performed on February 20 at 17:59 exceeded the 25%D (but was 
~ 5 0 % )  quality control criteria for chloroethane, methylene chloride, 2-butanone, and 2-hexanone. No action 
was taken for methylene chloride because its results were already qualified for method blank contamination. 
No action was taken for the remaining compounds because all results are non-detected. 

The volatile soil continuing calibration performed on February 20 at 17:59 exceeded the 25%D (and was 
>50%) quality control criteria for acetone. No action was taken because acetone was already qualified for 
method blank contamination. 

The Form 1's and the EDD did not correspond correctly for the semivolatiles fraction. The Form I indicated 
that samples S37TW0020001 and S33SB0010101 were analyzed and the EDD indicates S37TW0020001 
and S3TNV0030001. Also, the results for S37TW0020001 on the Form I correspond to sample 
S37TW0030001 on the EDD and the results for S33SB0010101 on the Form I correspond to sarnple 
S37TW0020001 on the EDD. Another discrepancy is that sarnple S33SB0010101 was not to be analyzed 
for semivolatiles. Upon informing the laboratory of this inconsistency, it was determined that the results on 
the EDD were correct. The laboratory reprocessed the data and sent new copies of the CLP forms 
associated with these samples. The reprocessed data is included at the beginning of the support 
documentation. 

Executive Summary 

Laboratory Performance: Qualifications were made based on calibration non-compliances, %D between 
analytical columns for PESTIPCBs, method blank contamination, and surrogate non-compliance. 

Other Factors Affecting Data Quality: None. 



The data for these analyses were reviewed with reference to U.S. EPA National Functional Guidelines for 
Data Validation as modified by EPA Region 111 (9194) and the NFESC guidelines entitled Navy IRCDQM 
(Sept. 1999). The text of this report has been formulated to address only those problem areas affecting data 
quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

Tetra Tech NUS / 

Bernard F Spada Ill 
Chemist/ Data Validator 

Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

Appendix A - Qualified Analytical Results 
Appendix B - Results as Reported by the Laboratory 
Appendix C - Support Documentation 



1 ~ 1  Tetra Tech NUS INTERNAL CORRESPONDENCE 

TO : G. LATULIPPE DATE: APRIL 29,2002 

FROM: ERIN M. FAUST COPIES: DV FILE 

SUBJECT: INORGANIC DATA VALIDATION - TAL METALS 
CTO 325 NSWC INDIAN HEAD 
SAMPLE DELIVERY GROUP (SDG) - A0205 

SAMPLES: 71Soill 

Overview 

The sample set for CTO 325, NSWC Indian Head, SDG A0205, consists of seven (7) soil 
environmental samples, six (6) aqueous environmental samples and one (1) aqueous rinsate 
blank, S33RB020702-1. One (1) field duplicate pair (S33SBDUPOIOI I S33SB0030201) is 
included within this SDG. 

All soil samples were analyzed for target analyte list (TAL) metals. All aqueous samples, with the 
exception of samples S34TW0010001and S33RB020702-1, were analyzed for total and dissolved 
TAL metals. Sample S34TW0010001 was analyzed for total and dissolved beryllium and copper 
and dissolved mercury. Sample S33RB020702-1 was analyzed for total TAL metals only. The 
samples were collected by Tetra Tech NUS on February 2, 7, 8 and 12, 2001 and analyzed by 
Mitkem Corporation under Naval Facilities Engineering Service Center (NFESC) Quality 
Assurance 1 Quality Control (QAIQC) criteria. Metals analyses were conducted using the Contract 
Laboratory Program (CLP) method ILM04.1. 

Metals analyses, with the exception of mercury were conducted using Inductively Coupled Plasma 
(ICP) instrumentation. Mercury analyses were conducted using Cold Vapor Atomic Absorption 
(CVAA) instrumentation. 

Summary 

All analytes were successfully analyzed. The findings offered in this report are based upon a 
general review of all available data. The data review was based on data completeness, holding 
times, calibration data, laboratory methodlpreparation blanks, ICP interference check sample 
results, matrix spike results, laboratory duplicate results, field duplicate results, laboratory control 
sample (LCS) results, ICP serial dilution results, detection limits and analyte quantitation. 

Areas of concern with respect to data quality are listed below. 
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Minor Problems 

The Contract Required ~etection Limit (CRDL) percent recoveries for antimony, arsenic, 
beryllium, cadmium, chromium, cobalt, lead, manganese, nickel, selenium, silver, thallium, 
vanadium and zinc were >110% quality control limit, affecting all samples except 
S33SB0010001 and S33SB0010201. Positive results less than two times the CRDL reported 
for antimony, arsenic, beryllium, chromium, cobalt, nickel, thallium, vanadium and zinc were 
qualified as biased high, "K .  Positive results greater than two times the CRDL reported for 
cadmium, cobalt, manganese, selenium, silver and thallium were qualified as estimated, "J", 
due to conflicting noncompliances. No validation action was required for lead because the 
results were either reported by the laboratory as nondetected, qualifies "B" due to laboratory 
blank contamination or were greater than 2X the CRDL. 

The CRDL percent recovery for copper was >110% quality control limit, affecting all samples 
except S33TW0030001, S33TW0030001 -F, S34TW0010001 -F, S33RB020702-1, 
S33SB0010101 and S33SB0010201. Positive results less than two times the CRDL reported 
for copper were qualified as biased high, " K  or estimated, "J", due to conflicting 
noncompliances. 

The CRDL percent recoveries for antimony, arsenic, beryllium, cadmium, chromium, cobalt, 
copper, lead, manganese, nickel, selenium, silver thallium, vanadium and zinc were >110% 
quality control limit, affecting samples S33SB0010101 and S33SB0010201. The positive 
results less than two times the CRDL reported for beryllium, copper and nickel were qualified 
as biased high, "K .  The positive results less than two times the CRDL reported for cobalt and 
manganese were qualified as estimated, "J", due to conflicting noncompliances. No validation 
action was required for the remaining analytes because the results were either reported by the 
laboratory as nondetected, qualifies " B  due to laboratory blank contamination or were greater 
than 2X the CRDL. 

The following contaminants were detected in the laboratory methodlpreparation blanks at the 
following maximum concentrations : 

Analvte 
Aluminum 

~arium(' 
Calcium 
~hromium'~)  
~hromium'~)  
Cobalt 
 COP^)^' 
l ron 
~ e a d ' ~ )  
Magnesium 
~ a n ~ a n e s e ( ~ '  
Nickel 
Sodium 
Zinc 

Maximum 
Concentration 
13.8 pg1L 
4.8 pg1L 
0.31 4 mglkg 
54.6 pg/L 
0.087 mglkg 
0.1 06 mglkg 
1.2 pg/L 
2.0 pg1L 
5.803 mglkg 
0.31 0 mglkg 
55.6 pg/L 
0.432 mglkg 
2;3 pg1L 
685.9 pg/L 
4.8 pg1L 
3.385 mglkg 

Action 
Level 
13.8 mglkg 
4.8 mglkg 
1.57 mglkg 
54.6 mglkg 
0.435 mglkg 
0.53 mglkg 
1.2 mglkg 
2.0 mglkg 
29.01 5 mglkg 
1.55 mglkg 
55.6 mglkg 
2.1 6 mglkg 
2.3 mglkg 
685.9 mglkg 
4.8 mglkg 
16.925 mglkg 

(') Maximum concentration present in a soil preparation blank, affecting all 
samples. 
'2) Maximum concentration present in a soil preparation blank, affecting all 
samples except S33SB0010101 and S33SB0010102. 
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'3) Maximum concentration present in a soil preparation blank, affecting samples 
S33SB0010101 and S33SB0010102. 

Samples Affected: All soil samples 

An action level of 5x the maximum contaminant level has been used to evaluate sample 
data for blank contamination. Sample aliquot, percent solids and dilution factors were 
taken into consideration when evaluating for blank contamination. The positive results 
less than the action level reported for calcium, nickel, sodium and zinc were qualified, "B", 
as a result of blank contamination. No validation action was required for the remaining 
analytes because the results were either greater than the action level or were 
nondetected. 

Analvte 
Aluminum 
~luminum(') 
Antimony 
Barium 
~arium(" 
Calcium 
~alc iurn~"  
Cobalt 
Copper 
copper(') 
Lead 
Magnesium 
~an~anese" )  
Nickel 
Sodium 
Zinc 
zinc(') 

Maximum 
Concentration 
13.8 pg/L 
16.85 pg/L 
4.8 pg/L 
0.40 pg/L 
1.624 pg/L 
54.6 pg/L 
1 13.906 pg/L 
1.2 pg/L 
2.0 pg/L 
3.651 pg/L 
0.zo pg/L 
55.6 pg/L 
2.809 pg/L 
2.3 pg/L 
685.9 pg/L 
4.8 pg/L 
1 3.067 pg/L 

Action 
Level 
69.0 pg/L 
84.25 pg/L 
24.0 pg/L 
2.0 pg/L 
8.1 2 pg/L 
273 pg/L 
569.53 pg/L 
6.0 pg/L 
10.0 pg/L 
1 8.255 pg/L 
3.5 pg/L 
278 pg/L 
14.045 pg/L 
1 1 .o pg/L 
3429.5 pg/L 
24.0 pg/L 
65.33 pg/L 

Maximum concentration present in an aqueous preparation blank, affecting the 
dissolved metals matrix. 

Maximum concentration present in an aqueous preparation blank, affecting the 
total metals matrix. 

Samples Affected: All aqueous samples 

An action level of 5x the maximum contaminant level has been used to evaluate sample 
data for blank contamination. Sample aliquot, percent solids and dilution factors were 
taken into consideration when evaluating for blank contamination. The positive results 
less than the action level reported for aluminum, antimony, cobalt, copper, Jead, nickel, 
sodium and zinc were qualified, "B, as a result of blank contamination. No validation 
action was required for the remaining analytes because the results were either greater 
than the action level or were nondetected. 

The interfering analyte calcium was present in sample S37TW0020001-F at a concentration 
that was comparable to the level of calcium in the lnterference Check Sample (ICS) solution. 
Several analytes namely antimony, arsenic, barium, cadmium, cobalt, copper, lead, 
manganese, nickel, potassium, selenium, silver, sodium, thallium and zinc were present in the 
ICS solution at concentrations which exceeded the absolute value of the Instrument Detection 
Limit (IDL). Interference affects exist for cadmium, copper, selenium, silver and thallium in 
the affected sample. The positive result reported for cadmium was qualified as estimated, "J" 
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due to conflicting noncompliances. The nondetected results reported for copper, selenium, 
silver and thallium were qualified as biased'low, "UL". 

The interfering analyte calcium was present in sample S37TW0030001 at a concentration that 
was comparable to the level of calcium in the lnterference Check Sample (ICS) solution. 
Several analytes namely antimony, arsenic, barium, cadmium, cobalt, copper, lead, 
manganese, nickel, potassium, selenium, silver, sodium, thallium and zinc were present in the 
ICS solution at concentrations which exceeded the absolute value of the lnstrument Detection 
Limit (IDL). lnterference affects exist for cadmium, copper, selenium, silver, thallium and zinc 
in the affected sample. The positive result reported for silver was qualified as estimated, "J" 
due to conflicting noncompliances. The nondetected results reported for cadmium, copper, 
selenium, thallium and zinc were qualified as biased low, "UL". 

The interfering analyte calcium was present in sample S37TW0020001 at a concentration that 
was comparable to the level of calcium in the lnterference Check Sample (ICS) solution. 
Several analytes namely antimony, arsenic, barium, cadmium, cobalt, copper, lead, 
manganese, nickel, potassium, selenium, silver, sodium, thallium and zinc were present in the 
ICS solution at concentrations which exceeded the absolute value of the lnstrument Detection 
Limit (IDL). lnterference affects exist for cadmium, copper, selenium, silver, thallium and zinc 
in the affected sample. The positive result reported for selenium was qualified as estimated, 
"J" due to conflicting noncompliances. The nondetected results reported for cadmium, 
copper, silver, thallium and zinc were qualified as biased low, "UL". 

The interfering analyte calcium was present in sample S37TW0030001 -F at a concentration 
that was comparable to the level of calcium in the lnterference Check Sample (ICS) solution. 
Several analytes namely antimony, arsenic, barium, cadmium, cobalt, copper, lead, 
manganese, nickel, potassium, selenium, silver, sodium, thallium and zinc were present in the 
ICS solution at concentrations which exceeded the absolute value of the Instrument Detection 
Limit (IDL). lnterference affects exist for arsenic, cadmium, copper, selenium, silver and 
thallium in the affected sample. The positive result reported for arsenic was qualified as 
biased high, "K.  The positive result reported for cadmium was qualified as estimated, "J" due 
to conflicting noncompliances. The nondetected results reported for copper, selenium, silver 
and thallium were qualified as biased low, "UL". 

The interfering analyte iron was present in sample S33SB0010201 at a concentration that was 
comparable to the level of iron in the lnterference Check Sample (ICS) solution. Several 
analytes namely antimony, arsenic, barium, cadmium, cobalt, copper, lead, manganese, 
nickel, potassium, selenium, silver, sodium, thallium and zinc were present in the ICS solution 
at concentrations which exceeded the absolute value of the lnstrument Detection Limit (IDL). 
lnterference affects exist for antimony, arsenic, cadmium, selenium, silver and thallium in the 
affected sample. The positive result reported for arsenic was qualified as biased high, "K .  
The nondetected results reported for antimony, cadmium, selenium, silver and thallium were 
qualified as biased low, "UL". 

The interfering analyte iron was present in sample S33SB0020201 at a concentration that was 
comparable to the level of iron in the lnterference Check Sample (ICS) solution. Several 
analytes namely antimony, arsenic, barium, cadmium, cobalt, copper, lead, manganese, 
nickel, potassium, selenium, silver, sodium, thallium and zinc were present in the ICS solution 
at concentrations which exceeded the absolute value of the lnstrument Detection Limit (IDL). 
lnterference affects exist for antimony, arsenic, cadmium, cobalt, selenium, silver and thallium 
in the affected sample. The positive result reported for arsenic was qualified as biased high, 
"K .  The positive results reported for cobalt and thallium were qualified as estimated, "J" due 
to conflicting noncompliances. The nondetected results reported for antimony, cadmium, 
selenium and silver were qualified as biased low, "UL". 
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The interfering analyte iron was present in sample S33SB0030201 at a concentration that was 
comparable to the level of iron in the lnterference Check Sample (ICS) solution. Several 
analytes namely antimony, arsenic, barium, cadmium, cobalt, copper, lead, manganese, 
nickel, potassium, selenium, silver, sodium, thallium and zinc were present in the ICS solution 
at concentrations which exceeded the absolute value of the lnstrument Detection Limit (IDL). 
lnterference affects exist for antimony, arsenic, cadmium, cobalt, copper, lead, selenium, 
silver and thallium in the affected sample. The positive results reported for arsenic and 
thallium were qualified as biased high, "K". The positive results reported for cobalt, copper, 
lead and selenium were qualified as estimated, "J" due to conflicting noncompliances. The 
nondetected results reported for antimony, cadmium and silver were qualified as biased low, 
"UL". 

The interfering analyte iron was present in sample S33SBDUPOI 01 at a concentration that 
was comparable to the level of iron in the lnterference Check Sample (ICS) solution. Several 
analytes namely antimony, arsenic, barium, cadmium, cobalt, copper, lead, manganese, 
nickel, potassium, selenium, silver, sodium, thallium and zinc were present in the ICS solution 
at concentrations which exceeded the absolute value of the lnstrument Detection Limit (IDL). 
lnterference affects exist for antimony, arsenic, cadmium, cobalt, copper, lead, selenium, 
silver and thallium in the affected sample. The positive result reported for arsenic was 
qualified as biased high, "K .  The positive results reported for cobalt, copper, lead and 
thallium were qualified as estimated, "J" due to conflicting noncompliances. The nondetected 
results reported for antimony, cadmium, selenium and silver were qualified as biased low, 
"UL". 

The Matrix Spike (MS) percent recovery for antimony was < 75% quality control limit, affecting 
the soil matrix. Nondetected results reported for antimony were qualified as biased low, "UL". 

Field duplicate imprecision (RPD>50%) was noted for manganese, affecting the soil matrix. 
Positive results reported for manganese were qualified as estimated, "J". 

The ICP serial dilution percent differences for cobalt, lead and potassium were >lo% quality 
control limit, affecting the soil matrix. Positive results reported for these analytes were 
qualified as estimated, "J". A direction of bias could not be determined. 

The ICP serial dilution percent difference for barium was > I  0% quality control limit, affecting 
the total aqueous matrix. Positive results reported for barium were qualified as estimated, "J". 
A direction of bias could not be determined. 

Notes 

The rinsate blank sample was not used to establish blank action levels and was not qualified due 
to laboratory blank contamination. 

The ICS percent recovery for selenium was >120% quality control limit, affecting samples 
S33TW0030001, S33RB020702-1 and S33TW0030001-F. No validation action was required 
because all results were reported by the laboratory as nondetected. 

The MS percent recovery for selenium was >125% quality control limit, affecting the dissolved 
aqueous matrix. No validation action was required because all results were reported by the 
laboratory as nondetected. 
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Laboratory Performance: Several analytes were qualified due to calibration noncompliance. 
Several analytes were present in the laboratory methodlpreparation blanks. 

Other Factors Affecting Data Quality: Antimony was qualified due to MS noncompliance, 
affecting the soil matrix. Cobalt, lead and potassium were qualified due to ICP serial dilution 
noncompliance, affecting the soil matrix. Barium was qualified due to ICP serial dilution 
noncompliance, affecting the total aqueous matrix. Field duplicate imprecision was noted for 
manganese, affecting the soil matrix. The interfering analytes calcium or iron were present in 
several samples. 

The data for these analyses were reviewed with reference to the "National Functional Guidelines 
for Inorganic Data Validation", April 1993 as amended for use within USEPA Region Ill, and the 
NFESC document entitled "Navy Installation Restoration Chemical Data Quality Manual" 
(September 1999). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

L+ 
Tetra Tech NUS 
Erin M. Faust 
Environmental Scientist 

Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 
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SUBJECT: 

SAMPLES: 

OVERVIEW 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

G. LATULIPPE DATE: April 26,2002 

EDWARD SEDLMYER COPIES: DV FILE 

ORGANIC DATA VALIDATION - EXP 
CTO 325, NSWC INDIAN HEAD 
SDG 10218 

3 1 Aqueous 

FD01310202 S37SW0010001 S37SW0020001 

3 1 Solid 

FD01310201 S37SD0010001 

1021 8 consists of three (3) aqueous environmental The sample set for CTO 325; NSWC Indian Head, SDG 
samples and three sediment environmental samples. Two pairs of field duplicates here included in the 
SDG: S37SW0010001 1 FD01310202 and S37SD0010001 / FD01310201. The samples were analyzed 
for explosives (EXP). 

The samples were collected by TetraTech NUS on January 31, 2002 and analyzed by Severn Trent 
Laboratories Inc. All analyses were conducted in accordance with Naval Facilities Engineering Service 
Center (NFESC) Quality Assurance/Quality Control (QAIQC) criteria using USEPA SW-846 Method 8330 
and MCAWW 353.2 analytical and reporting protocols. 

The findings in this report are based upon a general review of all available data including: data completeness, 
holding times, initial / continuing calibrations, laboratory method blank results, surrogate spike recoveries, 
blank spike results, matrix spikelmatrix spike duplicate results, field duplicate results, compound 
identification, compound quantitation, and detection limits. Areas of concern are listed below. 

Maior Problems 

None. 

Minor Problems 

The following compound was detected in the soil method blank at the maximum concentration 
indicated below: 

Compound Concentration (rnqlkq) Action Level (mqkq) 

Nitrocellulose 0.44 2.2 

An action level of 5X the maximum contaminant level has been used to evaluate sample data 
for contamination. Dilution factors and sample aliquots were taken into consideration during 
the application of all action levels. The affected positive results were qualified (0) as a result 
of blank contamination for nitrocellulose. 
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Notes 

The continuing calibration analyzed on 2/12/02 805:44 had a %D that exceeded the 15% quality control limit 
for 4-amino-2,6-dinitrotoluene. No qualification action was taken because the calibration was not associated 
with any samples in this SDG. 

The surrogate recovery was greater than the upper quality control limit of 140% in samples S37SD0020001, 
S37SD0010001, and FD01310201 for the nitroquanidine analyses. No qualification action was taken 
because nitroquanidine was not detected in the samples. 

The tetryl recovery was less than the quality control limit of 55% for the MSIMSD performed on sample 
S37SW0020001. However, the LCS recovery was compliant. Therefore, no qualification action was 
taken based on this non-compliance. 

The nitrocellulose recovery was less than the quality control limit of 53% for the MSIMSD associated with the 
sediment samples (2042493). However, the LCS recovery was compliant. Therefore, no qualification action 
was taken based on this non-compliance. 

EXECUTIVE SUMMARY 

Laboratory Performance Issues: Nitrocellulose was detected in the solid method blank resulting in 
qualification of the data. 

Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organic Data 
Validation (9194) as modified by Region Ill and the NFESC guidelines "Navy IRCDQM" (September, 1999). 
The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC guidelines and the Quality Assurance Project Plan (QAPP)." 

Edward Sedlmyer 
ChemistJData Validator 

Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 



TO: 

FROM: 

SUBJECT: 

SAMPLES: 

OVERVIEW 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

G. LATULIPPE DATE: APRIL 26,2002 

EDWARD SEDLMYER COPIES: DV FILE 

ORGANIC DATA VALIDATION - EXP 
CTO 325, NSWC INDIAN HEAD 
SDG 601 11 

4 I Aqueous 

S37RB020502-1 S37SWOO30001 ~ 3 7 ~ ~ 0 0 1  0001 

6 I Solid 

S37SBOO10101 S37SB0010201 S37SB0020101 
S37SB0030201 S37SD0030001 

The sample set for CTO 325; NSWC Indian Head, SDG 601 11 consists of three (3) aqueous environmental 
samples, six (6) solid environmental samples, and one (1) field quality control sample. The samples were 
analyzed for explosives (EXP). One pair of field duplicates was included in the SDG: S37TW0010001 and 
S37TWUPOOl. 

The samples were collected by TetraTech NUS on February 5, 2002 and analyzed by Severn Trent 
Laboratories Inc. All analyses were conducted in accordance with Naval Facilities Engineering Service 
Center (NFESC) Quality AssuranceIQuality Control (QNQC) criteria using USEPA SW-846 Method 8330 
and MCAWW 353.2 analytical and reporting protocols. 

The findings in this report are based upon a general review of all available data including: data completeness, 
holding times, initial 1 continuing calibrations, laboratory method blank results, surrogate spike recoveries, 
blank spike results, matrix spikelmatrix spike duplicate results, field duplicate results, compound 
identification, compound quantitation, and detection limits. Areas of concern are listed below. 

Maior Problems 

None. 

Minor Problems 

0 The following compound was detected in the soil method blank at the maximum concentration 
indicated below: 

Compound Concentration (mqlkg) Action Level (mqlkq) 

Nitrocellulose 0.44 2.2 

An action level of 5X the maximum contaminant level has been used to evaluate sample data 
for contamination. Dilution factors and sample aliquots were taken into consideration during 
the application of all action levels. The affected positive results were qualified (6) as a result 
of blank contamination for nitrocellulose. 
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The percent solids were less than 30% for sample S37SD0030001. The positive and non- 
detected results were qualified "Jn and "UJ" respectively for this sample. 

Positive results less than the reporting limit (RL) were qualified as estimated "J", due to 
uncertainty near the detection limit. 

Notes 

The continuing calibration analyzed on 2/12/02 @05:44 had a %D that exceeded the 15% quality control limit 
for 4-amino-2,6-dinitrotoluene. No action was taken because this calibration was not associated with any 
samples contained in this SDG. 

The continuing calibration analyzed on 2/14/02 @06:07 had a %D that exceeded the 15% quality control limit 
for RDX. No action was taken because this calibration was not associated with any samples contained in this 
SDG. 

The surrogate recoveries were greater than the upper quality control limit of 140% in samples 
S37SB0010201, S37SB0030201, S37SB0020101, and S37SD0030001 for the nitroquanidine analyses. No 
qualification action was taken because nitroquanidine was not detected in any of the samples. 

The nitroquanidine recovery was less than the quality control limit of 60% for the MSIMSD performed on 
sample S37SB0010101. However, the LCS recovery was compliant. Therefore, no qualification action 
was taken based on this non-compliance. 

The nitrocellulose recovery was less than the quality control limit of 53% for the MSIMSD associated with the 
solid samples (2042493). However, the LCS recovery was compliant. Therefore, no qualification action was 
taken based on this non-compliance. 

Samples S37RB020502-1 and S37SB0030201 were reported with elevated detection limits due to matrix 
interference for 2,6-dinitrotoluene and nitroquanidine respectively. No qualification action was taken on this 
basis. 

Due to matrix interference, an estimated result below the reporting limit, was not reported for nitroguanidine 
in sample S37SB0020101. 
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EXECUTIVE SUMMARY 

Laboratory Performance Issues: Nitrocellulose was detected in the solid method blank resulting in 
qualification of the data. 

Other Factors Affecting Data Quality: Sample S37SD0030001 had percent solids less than 30%, resulting 
in qualification of the data. 

The data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organic Data 
Validation (9194) as modified by Region Ill and the NFESC guidelines "Navy IRCDQM" (September, 1999). 
The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC guidelines and the Quality Assurance Project Plan (QAPP)." 

z d L . J . !  
TetraTech NUS 

Edward Sedlmyer 
ChemistlData Validator 

Joseph A. Samchuck 
-Data Validation Quality Assurance Officer 

Attachments: 

1 .  Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 
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FROM: 

SUBJECT: 

SAMPLES: 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

G. LATULIPPE DATE: April 26,2002 

EDWARD SEDLMYER COPIES: DV FILE 

ORGANIC DATA VALIDATION - EXP 
CTO 325, NSWC INDIAN HEAD 
SDG 80106 

4 I Aqueous 

S33RB020702-1 S33TW0030001 S37TW 0020001 S37TW 0030001 

2 1 Solid 

S33SB0010101 S33SBOO10201 

OVERVIEW 

The sample set for CTO 325; NSWC Indian Head, SDG 801 06 consists of three (3) aqueous environmental 
samples, two (2) solid environmental samples, and one (1) field quality control. sample. The samples were 
analyzed for explosives (EXP). Samples with S37 designations were also analyzed for nitrocellulose. 

The samples were collected by TetraTech NUS on February 6 and 7, 2002 and analyzed by Severn Trent 
Laboratories Inc. All analyses were conducted in accordance with Naval Facilities Engineering Service 
Center (NFESC) Quality AssurancelQuality Control (QAIQC) criteria using USEPA SW-846 Method 8330 
and MCAWW 353.2 analytical and reporting protocols. 

The findings in this report are based upon a general review of all available data including: data completeness, 
holding times, initial I continuing calibrations, laboratory method blank results, surrogate spike recoveries, 
blank spike results, matrix spikelmatrix spike duplicate results, compound identification, compound 
quantitation, and detection limits. Areas of concern are listed below. 

Maior Problems 

None. 

Minor Problems 

Positive results less than the reporting limit (RL) were qualified as estimated "J", due to 
uncertainty near the detection limit. 

Notes 

The continuing calibration analyzed on 2/12/02 805:44 had a %D that exceeded the 15O/0 (but <30%) quality 
control limit for 4-amino-2,6-dinitrotoluene. No action was taken on the 4-amino-2,6-dinitrotoluene result for 
samples S37TW0030001, S33TW0030001, and S33RB020702-1. 

The continuing calibration analyzed on 211 4102 @06:07 had a %D that exceeded the 15% (but <30%) quality 
control limit for RDX. No action was taken on the RDX results for samples S33SB0010101 and 
S33SB0010201. 
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The surrogate recovery was greater than the upper quality control limit of 133% in sample S37TW0020001 
for the nitroquanidine analyses. No qualification action was taken because nitroquanidine was not detected 
in the sample. 

The nitroquanidine recovery was less than the quality control limit of 60% for the MSIMSD associated with 
the solid samples. However, the LCS recovery was compliant. Therefore, no qualification action was 
taken based on this non-compliance. 

Samples S33RB020702-1, S37TW0020001, and S37TW0030001 were reported with elevated detection 
limits due to matrix interference for several compounds. No qualification action was taken on this basis. 

Due to matrix interference, estimated results below the reporting limit, were not reported for 2-nitrotoluene 
and 3-nitrotoluene in sample S33RB020702-1. 

EXECUTIVE SUMMARY 

Laboratory Performance Issues: Several compounds exceeded the continuing calibration %D criteria, 
resulting in qiralification of the data. 

Other Factors Affecting Data Quality: Sample S37SD0030001 had percent solids less than 30%, resulting 
in qualification of the data. 

The data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organic Data 
Validation (9194) as modified by Region Ill and the NFESC guidelines "Navy IRCDQM" (September, 1999). 
The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC guidelines and the Quality Assurance Project Plan (QAPP)." 

FdddAy 
TetraTech NUS 

Edward Sedlmyer 
ChemistIData Validator 

Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 



Tetra Tech NUS INTERNAL CORRESPONDENCE 

TO: 

FROM: 

SUBJECT: 

SAMPLES: 

G. LATULIPPE DATE: April 26,2002 

EDWARD SEDLMYER COPIES: DV FILE 

ORGANIC DATA VALIDATION - EXP 
CTO 325, NSWC INDIAN HEAD 
SDG 90121 

1 1 Aqueous 

S33TW0010001 

2 1 Solid 

S33SB0020101 S33SB0020201 

OVERVIEW 

The sample set for CTO 325; NSWC Indian Head, SDG 90121 consists of one (1) aqueous environmental 
sample and two (2) solid environmental samples. The samples were analyzed for explosives (EXP). 

The samples were collected by TetraTech NUS on February 8, 2002 and analyzed by Severn Trent 
Laboratories Inc. All analyses were conducted in accordance with Naval Facilities Engineering Service 
Center (NFESC) Quality Assurance/Quality Control (QNQC) criteria using USEPA SW-846 Method 8330 
analytical and reporting protocols. 

The findings in this report are based upon a general review of all available data including: data completeness, 
holding times, initial I continuing calibrations, laboratory method blank results, surrogate spike recoveries, 
blank spike results, matrix spikelmatrix spike duplicate results, compound identification, compound 
quantitation, and detection limits. Areas of concern are listed below. 

Maior Problems 

None. 

Minor Problems 

None. 

Notes 

The continuing calibration analyzed on 2/12/02 @05:44 had a %D that exceeded the 15O/0 (but <30%) quality 
control limit for 4-amino-2,6-dinitrotoluene. No action was taken on th& 4-amino-2,6-dinitrotoluene result for 
sample S33TW0030001. 3 

The continuing calibration analyzed on 211 4/02 @06:07 had a %D that exceeded the 15% (but ~30%) quality 
control limit for RDX. No action was taken on the RDX results for samples S33SB0020101 and 
S33SB0020201. 

The surrogate recovery was greater than the upper quality control limit of 133% in sample S3ilW0020001 
for the nitroquanidine analyses. No qualification action was taken because nitroquanidine was not detected 
in the sample. 
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The nitroquanidine recovery was less than the quality control limit of 60% for the MS/MSD associated with 
the solid samples. However, the LCS recovery was compliant. Therefore, no qualification action was 
taken based on this non-compliance. 

Sample S33TW0010001 was reported with elevated detection limits due to matrix interference for 1,3,5- 
trinitrobenzene, Cnitrotoluene, and 3-nitrotoluene. No qualification action was taken on this basis. 

Due to matrix interference, estimated results below the reporting limit, were not reported for 2,4-dinitrotoluene 
4-amino-2.6-dinitrotoluene, 2-amino-4,6-dinitrotoluene, and 2,6-dinitrotoluene, in sample S33TW0010001. 

EXECUTIVE SUMMARY 

Laboratory Performance Issues: Several compounds exceeded the continuing calibration %D criteria, 
resulting in qualification of the data. 

Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organic Data 
Validation (9194) as modified by Region Ill and the NFESC guidelines "Navy IRCDQM" (September, 1999). 
The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC guidelines and the Quality Assurance Project Plan (QAPP)." 

Fl4L7JA&- 
TetraTech NUS 

Edward Sedlmyer 
Chemist/Data Validator 

Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 



TO: 

FROM: 

SUBJECT: 

SAMPLES: 

Overview 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

G. LATULIPPE DATE: FEBRUARY 22,2002 

REBEKAH A. HAYNIE COPIES: DV FILE 

INORGANIC DATA VALIDATION - BERYLLIUM AND COPPER 
CTO 325-NSWC INDIAN HEAD 
SAMPLE DELIVERY GROUP (SDG) - 90144 

2/Soil/ 

S34SB0010101 S34SBDUP0101 

The sample set for CTO 325, NSWC Indian Head, SDG 90144, consists of two (2) soil 
environmental samples. This is a field duplicate pair. 

Both samples were analyzed for beryllium and copper. Analyses were conducted using EPA 
method ILM04.1.. The samples were collected by TetraTech NUS on January 30, 2002 and 
analyzed by Mitkem Corporation under Naval Facilities Engineering Service Center (NFESC) 
Quality Assurance/Quality Control (QNQC) criteria. 

All analyses were conducted using Inductively Coupled Plasma (ICP) methodologies. 

Summary 

Both samples were successfully analyzed. The findings offered in this report are based upon a 
general review of all available data. The data review was based on data completeness, holding 
times, calibration data, laboratory blank results, ICP interference check sample (ICS) results, 
laboratory control spike (LCS) samples, field duplicate precision, and ICP serial dilutions. Criteria 
were met for all parameters investigated with the exception of laboral 

Problems with respect to data quality are listed below. 

Minor Problems 

The following contaminant was detected in the laboratory soil me 
at the following maximum concentration: 

:ory blank contamination. 

thod blank 

Analyte 
Copper 

Maximum 
Concentration 
2.20 pg/L 

Action 

2.20 mg/kg 
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An action level of 5X the maximum concentration was used to evaluate the sample data for 
blank contamination. Sample aliquot, percent solids and dilution factors were taken into 
consideration when evaluating for blank contamination. Qualification of the sample results 
was not necessary, as copper results reported by the laboratory were greater than 5X the 
contamination level. 

Executive Summarv 

Laboratory Performance: None. 

Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to the "National Functional Guidelines 
for Inorganic Review", February 1994, Region 3 Modifications (April 1993), and the NFESC 
document entitled "Navy IRCDQM" (September 1999). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

Rebekah A. Haynie 
Environmental Scientist 

TetraTech NUS 
Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 



TO: 

FROM: 

SUBJECT: 

SAMPLES: 

OVERVIEW 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

G. LATULIPPE DATE: APRIL 26,2002 

EDWARD SEDLMYER COPIES: DV FILE 

ORGANIC DATA VALIDATION - EXP 
CTO 325, NSWC INDIAN HEAD 
SDGs 1301 11 

1 1 Aqueous 

S33TW0020001 

3 / Solid 

S33SB0030101 S33SB0030201 S33SBDUPOI 01 

The sample set for CTO 325; NSWC Indian Head, SDG 1301 11 consists of one (1) aqueous environmental 
sample and three (3) solid environmental samples. One pair of field duplicates was included in the SDG: 
S33SB0030201 1 S33SBDUPOI 01. The samples were analyzed for explosives (EXP). 

The samples were collected by TetraTech NUS on February 12, 2002 and analyzed by Severn Trent 
Laboratories Inc. All analyses were conducted in accordance with Naval Facilities Engineering Service 
Center (NFESC) Quality Assurance/Quality Control (QAIQC) criteria using USEPA SW-846 Method 8330 
analytical and reporting protocols. 

The findings in this report are based upon a general review of all available data including: data completeness, 
holding times, initial /continuing calibrations, laboratory method blank results, surrogate spike recoveries, 
blank spike results, matrix spikelmatrix spike duplicate results, field duplicate results, compound 
identification, compound quantitation, and detection limits. Areas of concern are listed below. 

Maior Problems 

None. 

Minor Problems 

The surrogate recoveries were less than 10% for all samples associated with the nitroquanidine 
aqueous batch extracted on 2/18/02. The sample batch was re-extracted, 14 days after 
collection, and re-analyzed with acceptable results. The re-extracted results are considered the 
valid results. The non-detected nitroquanidine result for sample S33TW0020001 was qualified 
"UJ" as estimated. 

Notes 

The continuing calibration analyzed on 2/12/02 @05:44 had a %D that exceeded the 15% quality control limit 
for 4-amino-2,6-dinitrotoluene. No qualification action was taken because the calibration was not associated 
with any samples in this SDG. 



MEMO TO: G. LATULIPPE PAGE 2 

DATE: 04/26/02 SDG - 130111 

The nitroquanidine recovery was less than the quality control limit of 60% for the MSIMSD performed on 
sample S33SB0030101. However, the LCS recovery was compliant. Therefore, no qualification action 
was taken based on this non-compliance. 

EXECUTIVE SUMMARY 

Laboratory Performance Issues: Nitrocellulose was detected in the solid method blank resulting in 
qualification of the data. 

Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organic Data 
Validation (9194) as modified by Region Ill and the NFESC guidelines "Navy IRCDQM" (September, 1999). 
The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC guidelines and the Quality Assurance Project Plan (QAPP)." 

CA-Ca-cGPd~ 
TetraTech NUS 7 
Edward Sedlmyer 
ChemisVData Validator 

Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Resutts 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 



1 ~ 1  Tetra Tech NUS INTERNAL CORRESPONDENCE 

TO: G. LATULIPPE DATE: April 12,2002 

FROM: EDWARD SEDLMYER COPIES: DV FILE 

SUBJECT: ORGANIC DATA VALIDATION - EXP 
CTO 325, NSWC INDIAN HEAD 
SDG 31 01 81 

SAMPLES: 2 I Solid 

OVERVIEW 

The sample set for CTO 325; NSWC Indian Head, SDG 310181 consists of two (2) solid environmental 
samples. Sample S34SBDUPO101 is the field duplicate of sample S34SB0010101. The samples were 
analyzed for explosives (EXP). 

The samples were collected by TetraTech NUS on January 30, 2002 and analyzed by Severn Trent 
Laboratories Inc. All analyses were conducted in accordance with Naval Facilities Engineering Service 
Center (NFESC) Quality AssuranceIQuality Control (QAIQC) criteria using USEPA SW-846 Method 8330 
and MCAWW 353.2 analytical and reporting protocols. 

The findings in this report are based upon a general review of all available data including: data completeness, 
holding times, initial I continuing calibrations, laboratory method blank results, surrogate spike recoveries, 
blank spike results, matrix spikelmatrix spike duplicate results, field duplicate results, compound 
identification, compound quantitation, and detection limits. Areas of concern are listed below. 

Maior Problems 

None. 

Minor Problems 

The following compound was detected in the soil method blank at the maximum concentration 
indicated below: 

Compound Concentration (mqlka) Action Level (mqlkq) 

Nitrocellulose 0.44 2.2 

An action level of 5X the maximum contaminant level has been used to evaluate sample data 
for contamination. Dilution factors and sample aliquots were taken into consideration during 
the application of all action levels. The affected positive results were qualified (6) as a result 
of blank contamination for nitrocellulose. 

Notes 

The continuing calibration analyzed on 2/12/02 @05:44 had a %D that exceeded the 15% quality control limit 
for 4-amino-2,6-dinitrotoluene. No qualification action was taken because the calibration was not associated 
with any samples in this SDG. 



MEMO TO: G. LATULIPPE PAGE 2 

DATE: 0411 2/02 SDG - 3101 81 

The nitroquanidine recovery was less than the quality control limit of 60% for the MSJMSD performed on 
sample S34SB0010101. However, the LCS recovery was compliant. Therefore, no qualification action was 
taken based on this non-compliance. 

EXECUTIVE SUMMARY 

Laboratory Performance Issues: Nitrocellulose was detected in the solid method blank resulting in 
qualification of the data. 

Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organic Data 
Validation (9194) as modified by Region Ill and the NFESC guidelines "Navy IRCDQM" (September, 1999). 
The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC guidelines and the Quality Assurance Project Plan (QAPP)." 

TetraTech NUS 

Edward Sedlmyer 
Chemist/ Data Validator 

TetraTech NUS 

Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 



APPENDIX H 

DATABASE 



sb33-res - 
full appendix results 

location 
matrix 
nsample 
sam~le 

from sb33-sam.dbf 
from sb33-res.dbf 
from sb33-res.xls 
from q:\sql-se~er\indian-head 

.-..- ~ - 

samble-dat 
depth-rang 
cto proj 
sort c-001 c-002 c-003 c-004 c-005 c 006 c 007 c-008 

02/07/02 
6 - 8  
325 

02/07/02 
14 - 16 
325 

02/08/02 
6 - 8  
325 

02/08/02 
14-16 
325 

0211 2/02 
3 - 5  
325 

0211 2/02 
6 - 1 0  
325 

0211 2/02 
8 -  10 
325 

0211 2/02 
8 - 1 0  
325 



tw33-res - 
full appendix results 

from tw33-sam.dbf 
from tw33-res.dbf 
from tw33-res.xls 
from q:\sql-sewerhdian-head 

006 
S33SB003flW003 
GW 
S33TWOO30001-F 
S33TWOO30001-F 
02/08/02 
325 

sorl  c-001 c-002 c-003 c-004 c-005 c-006 

order 
location 
matrix 
nsample 
sample 
sample-dat 
d o  proj 

004 
S33SB002rTW002 
GW 
S33TWO020001-F 
S33TWOO20001-F 
02/13/02 
325 

005 
S33SB003rTW003 
GW 
S33lWOO30001 
S33TWOO30001 
0211 2/02 
325 

001 
S33SBOOlrTW001 
GW 
S33TWO010001 
S33TW0010001 
02/08/02 
325 

002 
S33SBOOlrTWO01 
GW 
S33lWOO10001-F 
S33TWOO10001-F 
02/09/02 
325 

003 
S33SB002flW002 
GW 
S33lWOO20001 
S33lWOO20001 
0211 2/02 
325 



sb34-res - 
full appendix results 

from sb34-sam.dbf 
from sb34-res.dbf 
from sb34-res.xls 
from q:\sql-se~er\indian-head 

order 
location 
matrix 
nsample 
sample 
sample-dat 

sort 

Inorganics (mglkg) 
BERYLLIUM 1 0.65 I 0.565 I 0.48 
COPPER 110 85.55 61.1 



tw34-res 
full appendix results 

from tw34-sam.dbf 
from tw34-res.dbf 
from tw34-res.xls 
from q:\sql-server\indian-head 

lcto proj 1325 1325 1325 1325 1325 1325 
sort c-001 c-002 c-003 c-004 c-005 c-006 

order 
location 
matrix 
nsample 
sample 
sample-dat 

001 
S34TWOO1 
GW 
S34TWOO10001 
S34TWOO10001 
02/08/02 

002 
S34TWOOl 
GW 
S34TWOO10001-F 
S34TWO010001-F 
02/08/02 

lnorganlcs (uglL) 
BERYLLIUM 1 1 .6K  I 1 0.2 U I 1 1 .2K  I 
COPPER I 1 U I I 1 U  I I 3 K I 
Inorganlcs, Filtered (uglL) 
BERYLLIUM I I 1.7 K I 1 0.2 U I 1 1.1 K 
COPPER 

003 
S34TWOO2 
GW 
S34TW0020001 
S34TWOO20001 
02/04/02 

1 U 1 U 

004 
S34TWO02 
GW 
S34TWO020001-F 
S34TWO020001-F 
02/04/02 

1 U 

005 
S34TWOO3 
GW 
S34TWOO30001 
S34TWOO30001 
02/04/02 

006 
S34TW003 
GW 
S34TWOO30001-F 
S34TWOO30001-F 
02/04/02 



sb37-res - 
full appendix results 

from 
from 
from 
from 



sb37-res - 
full appendix results 

from sb37-sam.dbf 
from sb37-res.dbf 
from sb37-res.xls 
from q:\sql-se~er\indian-head 

005 
S37SB003rTW003 
SB 
S37SBO030201 
S37SB0030201 
02/05/02 
4 - 6  

004 
S37SB003rTW003 
SB 
S37SBO030101 
S37SB0030101 
02/05/02 
7 - 4 

order 
location 
matrix 
nsample 
sample 
sample-dat 
d e ~ t h  rano 

002 
S37SBOOlfW001 
SB 
S37SB0010201 
S37SB0010201 
02/05/02 
4 - 6  

001 
S37SBOOlrTW001 
SB 
S37SBOO10101 
S37SB0010101 
02/05/02 
2 - 4 

003 
S37SB002fW002 
SB 
S37SB0020101 
S37SB0020101 
02/05/02 
7 - 4 



sb37-res - 
full appendix results 

- 

IUM 

order 
location 
matrix 
nsarnple 
sample 
sample-dat 
depth-rang 
d o  proj 

M 
IUM 

;ANESE 
!I IRV 

sort c-001 c 002 c 003 c-004 c-005 
METHOXYCHLOR I 18 U 20 U I 18 U I 18 U I 19 U 
TOXAPHENE 200 U 180 U 180 U 190 U 

001 
S37SB001/lW001 
SB 
S37SB0010101 
S37SB0010101 
02/05/02 
2 - 4  
325 

from sb37-sam.dbf 
from sb37-res.dbf 
from sb37-res.xls 
from q:\sql-se~er\indian-head 

002 
S37SBOOlfIW001 
SB 
S37SB0010201 
S37SB0010201 
02/05/02 
4 - 6  
325 

003 
S37SB002flW002 
SB 
S37SB0020101 
S37SB0020101 
02/05/02 
2 - 4 
325 

004 
S37SB003fIW003 
SB 
S37SB0030101 
S37SB0030101 
02/05/02 
2 - 4  
325 

005 
S37SB003rTW003 
SB 
S37SB0030201 
S37SB0030201 
02/05/02 
4 - 6  
325 



M37-res - 
full appendix results 

lcto pro] 1325 1325 1325 1325 1325 1325 1325 1325 1325 1325 
sort c-001 c-002 c-003 c-004 c-005 c-006 c-007 c-008 c-009 c-010 

order 
location 
matrix 
nsample 
sample 
sample-dat 

001 
S37SBOOlrTW001 
GW 
S37TW0010001 
S37TW0010001 
02/05/02 

002 
S37SBOOlrTW001 
GW 
S37TW0010001-AVG 
S37TWDUP001 
02/05/02 

003 
S37SBOOlrTW001 
GW 
S37TW0010001-D 
S37TWDUP001 
02/05/02 

004 
S37SBOOlrTW001 
GW 
S37TW0010001-F 
S37TW0010001-F 
02/05/02 

005 
S37SB001rTW001 
GW 
S37TW0010001-F-AVG 
S37TWDUP001-F 
02/05/02 

006 
S37SBOOlrTW001 
GW 
S37TW0010001-F-D 
S37TWDUP001-F 
02/05/02 

007 
S37SB002rTW002 
GW 
S37TW0020001 
S37TW0020001 
02/06/02 

008 
S37SB002rTW002 
GW 
S37TW0020001-F 
S37TW0020001-F 
02/08/02 

009 
S37SB003rTW003 
GW 
S37TW0030001 
S37TW0030001 
02/06/02 

010 
S37SB003rTW003 
GW 
S37TW0030001-F 
S37TW0030001-F 
02/08/02 



tw37-res - 
full appendix results 

from tw37-sam.dbf 
from tw37-res.dbf 
from tw37-res.xls 
from q:\sql-server\indian-head 2 o f 5  



tw37-res - 
full appendix results 

from tw37-sam.dbf 
from tw37-res.dbf 
from tw37-res.xls 
from q:\sql-se~er\indian-head 3 of 5 



tw37-res - 
full appendix results 

from tw37-sam.dbf 
from tw37-res.dbf 
from tw37-res.xls 
from q:\sql-setver\indian-head 



tw37-res - 
full appendix results 

from tw37-sam.dbf 
from tw37-res.dbf 
from tw37-res.xls 
from q:\sql-se~er\indian-head 

order 
location 
matrix 
nsample 
sample 
sample-dat 
cto proj 
sort c 001 c 002 c 003 c 004 c 005 c 006 c 007 c 008 c 009 c 010 

001 
S37SBOOlITW001 
GW 
S37TW0010001 
S37TW0010001 
02/05/02 
325 

002 
S37SBOOlKW001 
GW 
S37TW0010001-AVG 
S37TWDUP001 
02/05/02 
325 

003 
S37SBOOlITW001 
GW 
S37TW0010001-D 
S37TWDUP001 
02/05/02 
325 

004 
S37SBOOlnW001 
GW 
S37TW0010001-F 
S37TW0010001-F 
02/05/02 
325 

005 
S37SBOOlITW001 
GW 
S37TW0010001-F-AVG 
S37TWDUP001-F 
02/05/02 
325 

006 
S37SBOOlKW001 
GW 
S37TW0010001-F-D 
S37lWDUPOOl-F 
02/05/02 
325 

007 
S37SB002KW002 
GW 
S37TW0020001 
S37lW0020001 
02/06/02 
325 

008 
S37SB002KW002 
GW 
S37TW0020001-F 
S37lW0020001-F 
02/08/02 
325 

009 
S37SB003KW003 
GW 
S37lW0030001 
S37lW0030001 
02/06/02 
325 

010 
S37SB003KW003 
GW 
S37lW0030001-F 
S37lW0030001-F 
02/08/02 
325 



sw37-res - 
full appendix results 

order 
location 
matrix 
nsample 
sample 
sample-dat 
d o  proj 
sort c-001 c-002 c-003 c-004 c-005 

from sw-sam.dbf 
from sw-res.dbf 
from sw-res.xls 
from q:\sql-se~er\indian-head 1 of3 

001 
S37SDOOl/SW001 
SW 
S37SWOO10001 
S37SWOO10001 
01/31/02 
325 

002 
S37SD0011SW001 
SW 
S37SW0010001-AVG 
FD01310202 
01/31/02 
325 

003 
S37SDOOl/SW001 
SW 
S37SW0010001-D 
FD01310202 
01/31/02 
325 

004 
S37SD0026W002 
SW 
S37SW0020001 
S37SWOO20001 
01/31/02 
325 

005 
S37SD003/SW003 
SW 
S37SWOO30001 
S37SWOO30001 
02/05/02 
325 



PHTHALATE 
(L PHTHALATE 
NTHENE 

IELDRIN 
NDOSULFAN l 
NDOSULFAN 11 . . - - - . . . - . . . - . . . - . 

sw37-res - 
full appendix results 

from sw-sam.dbf 
from sw-res.dbf 
from sw-res.xls 
from q:\sql-se~er\indian-head 



sw37-res - 
full appendix results 

from sw-sam.dbf 
from sw-res.dbf 
from sw-res.xls 
from q:\sql-server\indian-head 

order 
location 
matrix 
nsample 
sample 
sample-dat 
cto proj 
sort 
NITROCELLULOSE 
NITROGLYCERIN 
NlTROGUANlDlNE 
RDX 
TETRYL 

001 
S37SD001/SW001 
SW 
S37SWOO10001 
S37SWOO10001 
01/31/02 
325 
c 001 

500 U 
2.5 U 
20 U 
0.5 U 
0.2 U 

002 
S37SD0011SW001 
SW 
S37SW0010001-AVG 
FD01310202 
01/31/02 
325 
c 002 

500 U 
2.5 U 
20 U 
0.5 U 
0.2 U 

003 
S37SD0011SW001 
SW 
S37SW0010001-D 
FD01310202 
01/31/02 
325 
c 003 c-004 c 005 

500 U I 500 U I 500 U 
2.5 U 2.5 U 2.5 U 

004 
S37SD002/SW002 
SW 
S37SW0020001 
S37SWOO20001 
01/31/02 
325 

005 
S37SD003lSW003 
SW 
S37SWOO30001 
S37SWOO30001 
02/05/02 
325 



sd37-res - 
full appendix results 

order 001 002 003 004 005 
location S37SD0011SW001 S37SDOOl/SW001 S37SDOOl/SW001 S37SDOOZSW002 S37SD0031SW003 
nsample S37SD0010001 S37SD0010001-AVG S37SD0010001-D S37SD0020001 S37SD0030001 
sample S37SD0010001 FD01310201 FD01310201 S37SD0020001 S37SD0030001 
sample-dat 01/31/02 01/31/02 01/31/02 01/31/02 02/05/02 
sacode ORlG AVG DUP NORMAL NORMAL 
depth rang 0 - 1  0 -  1 0 -  1 0 -  1 0 - 1  
sort c_OO1 c_002 c-003 c-004 c-005 

from sd-sam.dbf 
from sd-res.dbf 
from sd-res.xls 
from q:\sql-server\indian-head\ 



sd37-res - 
full appendix results 

from 
from 
from 
from 

'HENOL 
iTHENE 
iTHYLENE . - . . . . - 

N-NITROSO-Dl-N-PROPYLAMINE I 360 U 
N-NITROSODIPHENYLAMINE 1 360 UR 
NAPHTHALENE I 360 U 

\N II 
\N SULFATE 

ILOR EPOXIDE 
'CHLOR 
NE 

order 
location 
nsample 
sample 
sample-dat 
sacode 
depth rang 
sort c 001 c 002 c 003 c 004 c 005 

sd-sam.dbf 
sd-res.dbf 
sd-res.xls 
q:\sql-se~er\indian-head\ 2 of 3 

001 
S37SD001/SW001 
S37SD0010001 
S37SD0010001 
01/31/02 
ORlG 
0 - 1  

002 
S37SD0011SW001 
S37SD0010001-AVG 
FD01310201 
01/31/02 
AVG 
0 -  1 

003 
S37SD0011SW001 
S37SD0010001-D 
FD01310201 
01/31/02 
DUP 
0 -  1 

004 
S37SD0021SW002 
S37SD0020001 
S37SD0020001 
01/31/02 
NORMAL 
0 -  1 

005 
S37SD003/SW003 
S37SD0030001 
S37SD0030001 
02/05/02 
NORMAL 
0 -  1 



sd37-res - 
full appendix results 

TETRYL 1 065 L1 

order 
location 
nsample 
sample 
sample-dat 
sacode 
depth rang 

CHROMIUM 
COBALT 
COPPER 
IRON 
- - 

sort c-001 c-002 c-003 c-004 c-005 

001 
S37SDOOl/SW001 
S37SD0010001 
S37SD0010001 
01/31/02 
ORlG 
0 -  1 

from sd-sam.dbf 
from sd-res.dbf 
from sd-res.xls 
from q:\sql-se~er\indian-head\ 

002 
S37SD001/SW001 
S37SD0010001-AVG 
FD01310201 
01/31/02 
AVG 
0 - 1  

003 
S37SDOOl/SW001 
S37SD0010001-D 
FD01310201 
01/31/02 
DUP 
0 -  1 

004 
S37SD0021SW002 
S37SD0020001 
S37SD0020001 
01/31/02 
NORMAL 
0 -  1 

005 
S37SD0031SW003 
S37SD0030001 
S37SD0030001 
02/05/02 
NORMAL 
0 - 1  



sb5l-res - 
full appendix results 

from sb5l-sam.dbf 
from sb5l-res.dbf 
from sb51-res.xls 
from q:\sqI-serveAindian-head 

order 
location 
matrix 
nsample 
sample 
sample-dat 
depth-rang 
cto proj 
sort c-001 c-002 c-003 c-004 

001 
S51SB001150SB001 
SB 
S51SB0010101 
S51SB0010101 
02/11/02 
1.5-2 
325 

002 
S51SB001150SB001 
SB 
S51SB0010101-AVG 
S5lSBDUPO101 
0211 1/02 
1.5-2 
325 

003 
S51SB001150SB001 
SB 
S51SB0010101-D 
S51SBDUP0101 
02/11/02 
1.5-2 
325 

004 
S51SB001150SB001 
SB 
S51SB0010201 
S51SB0010201 
02/11/02 
2 - 3 
325 



APPENDIX I 

HUMAN HEALTH RISK SCREENING CALCULATIONS 



HUMAN HEALTH RISK ASSESSMENT METHODOLOGY 

1.0 Introduction 

This Appendix presents the methodology that was used to prepare the human health risk screening for 

the SSP sites at IHDIV-NSWC. 

1 .I Estimation of Exposure 

For purposes of this risk screening analysis, maximum detected site concentrations and exposure 

assumptions used to derive the U.S. EPA Region 3 RBCs (for soil and tap water ingestion under 

residential land use) were used to assess potential exposure to environmental media at the SSP sites. 

The RBCs consider the following exposure pathways under residential land use: 

Soil ingestion 

Tap water ingestion 

Inhalation of vapors from tap water exposure 

The equations and exposure factors used by U.S. EPA Region 3 to calculate the RBCs are provided in 

the remainder of this section and are based on residential land use. Potential exposures for likely 

receptors at IHDIV-NSWC are expected to be less intense than those anticipated for a resident. In 

addition, it is not likely that a receptor would be exposed to the maximum site concentrations over the 

entire exposure duration. Consequently, the use of the maximum site concentration and the equations 

and exposure factors used to calculate RBCs are considered to be a conservative approach to estimating 

exposure (and risk). This conservative approach assures that the SSP sites will not be inappropriately 

dismissed as "no further action" sites during the SSP evaluation. 

Calculation of Residential Soil RBCs for Carcinoqenic Health Effects 

According to Region Ill guidance, residential soil RBCs for carcinogens are based on ingestion of soil by 

child and adult residents according to the following equation: 

RBC = 
TR x ATc 

IFSadj 
EFr x CSFo x 

where: 

RBC = Risk-based concentration (mglkg) 



TR = Target cancer risk = 1 x 1 0-6 

CSFo = Chemical-specific oral cancer slope factor (risk per mglkg-day) 

IFSadj = Age-adjusted soil ingestion factor = 1 14.29 mg-yearlkg-day 

ATc = Averaging time for carcinogens (days) = 70 years x 365 dayslyear = 25,550 days 

EFr = Exposure frequency = 350 dayslyear 

CF = Conversion factor (1 x106 mglkg) 

Calculation of Residential Tap Water RBCs for Carcinoqenic Health Effects 

Residential tap water RBCs for carcinogens are based on ingestion of water and inhalation of vapors 

emitted from water for child and adult residents by the following equation: 

RBC = 
TRx ATc xCF  

EFr x ([K x IFAadj x CSF~]+ [ l ~ w a d j  x CSFO]) 

where: 

RBC = 

TR = 

CSFo = 

CSFi = 

IFAadj = 

IFWadj = 

EFr = 

K - - 

ATc = 

CF = 

Risk-based concentration (pg1L) 

Target cancer risk = 1 x 1 0-6 

Chemical-specific oral cancer slope factor (risk per mglkglday) 

Chemical-specific inhalation cancer slope factor (mglkg-day) 

Age-adjusted inhalation factor = 1 1.66 m3-yearlkg-day 

Age-adjusted water ingestion factor = 1.09 L-yearlkg-day 

Exposure frequency = 350 dayslyear 

Volatilization factor = 0.5 Ifm3 

Averaging time for carcinogens (days) = 70 years x 365 dayslyear = 25,550 days 

Conversion factor (1,000 pglmg) 

Calculation of Residential Soil RBCs for Noncarcinoqenic Health Effects 

According to Region 3 guidance, residential soil RBCs for noncarcinogens are based on ingestion of soil 

by a child resident using the following equation: 

RBC = 
THQ xRfDo x BWc x ATn 

lRSc 
EFr x EDc x (?) 

where: 

RBC = Risk-based concentration (mglkg) 



THQ 

Rf Do 

BWc 

ATn 

EFr 

EDc 

l RSc 

CF 

Target hazard quotient = 1 

Chemical-specific oral reference dose (mglkg-day) 

Body weight of a child, age 1 to 6 years = 15 kg 

Averaging time for noncarcinogens (days) 

EDc x 365 dayslyear = 2,190 days 

Exposure frequency = 350 dayslyear 

Exposure duration, age 1 to 6 years = 6 years 

Soil ingestion rate for a child, age 1 to 6 years = 200 mglday 

Conversion factor (1 x 1 o6 mglkg) 

Calculation of Residential Tap Water RBCs for Noncarcinogenic Health Effects 

Residential tap water RBCs for noncarcinogens are based on ingestion of water and inhalation of vapors 

emitted from water for an adult resident using the following equation: 

RRC = THQ x BWa x ATn x CF . .-- 
EFr x EDtot (KX lRAa +%) 

RfDi RfDo 

where: 

RBC = 

THQ = 

RfDo = 

RfDi = 

BWa = 

ATn = 

- - 

EFr = 

EDtot = 

K - - 

lRAa = 

lRWa = 

CF = 

Risk-based concentration (pg1L) 

Target hazard quotient = 1 

Chemical-specific oral reference dose (mglkg-day) 

Chemical-specific inhalation reference dose (mglkg-day) 

Body weight of an adult = 70 kg 

Averaging time for noncarcinogens (days) 

EDtot x 365 dayslyear = 10,950 days 

Exposure frequency = 350 dayslyear 

Exposure duration = 30 years 

Volatilization factor = 0.5 urn3 

Adult inhalation rate = 20 m3/day 

Adult tap water ingestion rate = 2 Uday 

Conversion factor (1,000 pglmg) 

Exposure to Lead 

The methodologies presented in this section cannot be used to evaluate exposure to lead because of the 

absence of published dose-response parameters for this chemical. Exposure to lead is conservatively 



addressed using the U.S. EPA lntegrated Exposure Uptake Biokinetic Model (IEUBK) for lead (U.S. EPA, 

2001) for exposure to small children (ages 0 to 7 years). This model may be used to evaluate exposure 

to lead in water and soil and is designed to estimate blood lead levels based on either default or site- 

specific input values. 

Studies indicate that infants and young children are extremely susceptible to adverse effects from exposure 

to lead. Considerable behavioral and developmental impairments have been noted in small children with 

elevated blood lead levels. The threshold for toxic effects from this chemical is believed to be in the range 

of 10 pg/dL to 15 pg/dL. Blood lead levels greater than 10 pg/dL are considered to be a "concern." 

According to U.S. EPA guidance for the IEUBK Model (U.S. EPA, 2001), the average concentration is to be 

used for the lead exposure point concentration. The guidance recommends "using a simple average or 

arithmetic mean of soil lead concentrations from a representative area in the child's yard, and an average of 

dust lead concentrations from representative areas frequented by children inside the house." This rationale 

is appropriate for areas that are sufficiently small so that any part of the area may be accessible to a typical 

child living at a random residence located within the area. The Guidance also states that "The Model is 

intended to describe a single residential-level exposure setting" with the "implicit assumption that the input 

parameters characterize long-term residential exposures scenarios in such settings." As can be seen from 

U.S. EPA's discussion, U.S. EPA considers the use of the average concentration appropriate and applicable 

for conservative residential situations. Therefore, the average concentration is used as the exposure point 

concentration for evaluating exposure to lead in this SSP report. 

1.2 Toxicity Assessment 

The toxicity assessment is an important component of the risk screening analysis because it focuses on 

the relationship between the dose of a compound (amount to which an individual or population is 

exposed) and the potential for adverse health effects resulting from exposure to that dose. The 

carcinogenic potency of a compound is often expressed in terms of a cancer slope factor (CSF). The 

potential of a compound to produce noncarcinogenic effects is often expressed in terms of a reference 

dose (RfD). In many respects, the toxicity assessment for this risk screening analysis is addressed during 

the development of the RBCs by incorporating the most recent CSFs and RfDs for carcinogenic and 

noncarcinogenic compounds, respectively. 

CSFs and RfDs are obtained from the following references, listed in order of preference: 1) U.S. EPA's 

lntegrated Risk Information System (IRIS), 2) U.S. EPA's Health Effects Assessment Summary Table 

(HEAST), 3) U.S. EPA's HEAST Alternative Methods, 4) U.S. EPA's National Center for Environmental 

Assessment Office (NCEA), 5) withdrawn values from IRIS, 6)  withdrawn values from HEAST, and 7) 



other applicable U.S. EPA documents. The U.S. EPA Region 3 RBC table, which is updated semi- 

annually, lists the toxicity criteria (CSFsIRfDs) and sources used to develop the RBCs presented in the 

U.S. EPA Region 3 RBC table (U.S. EPA, Region 3,2002). 

1.3 Risk Characterization 

Risk characterization evaluates the potential for adverse effects from exposure to COPCs at the SSP 

sites by integrating information developed during the toxicity and exposure assessment. The U.S. EPA 

Region 3 RBCs for soil and tap water ingestion are the basis for the risk characterization conducted for 

the SSP. Risk characterization for the SSP risk screening analysis consists of calculating a ratio between 

the maximum detected concentration of a chemical in an environmental media at an SSP site and the 

corresponding RBC. Carcinogenic and noncarcinogenic effects are evaluated separately for exposure to 

environmental media. 

Some chemicals exhibit both noncarcinogenic and carcinogenic health effects. For those chemicals that 

U.S. EPA has developed both CSFs and RfDs, the RBCs presented in the U.S. EPA Region 3 guidance 

(2002) are based on the toxicity criteria that will result in the most conservative screening criteria. The 

RBCs for arsenic and RDX are based on carcinogenic effects. However, U.S. EPA has also developed 

RfDs for these compounds based on their noncarcinogenic health effects. Consequently, it is necessary 

to evaluate noncarcinogenic risks for these constituents, as well as carcinogenic risks. Therefore, 

residential soil and tap water RBCs based on the noncarcinogenic health effects of these constituents 

were calculated using the methodology and exposure parameters presented in Section 1.1. 

The algorithms used to calculate the human health risk estimated for the risk screening analysis are 

presented in the remainder of this Appendix. 

The human health risk estimates produced for the SSP sites are not considered to be reflective of actual 

current or anticipated future conditions because the current and anticipated land use at the sites is limited 

(militarylindustrial). However, the risk characterization is based on RBCs and exposure assumptions that 

reflect a residential land use scenario, which is conservative and assures that sites will not be 

inappropriately dismissed as "no further action" sites. 

1.3.1 Human Health Effects - Carcinogens 

For the purposes of this SSP report, incremental lifetime cancer risk (ILCR) estimates are those 

hypothetically incurred by a receptor exposed to COPCs in an environmental media according to the 

assumptions established Section 1.1). Although the estimated ILCRs are not reflective of current or 



anticipated future conditions at the SSP sites, the following equation is used to conservatively evaluate 

the cancer risks for chemicals that have potential or known carcinogenic effects: 

ILCR = (C~~XIRBC) x 1 x 1 0.6 

where: 

ILCR = Incremental Lifetime Cancer Risk (unitless) 

Cmax = Maximum detected site concentration (mglkg or pg1L) 

RBC = Risk-based concentration (mglkg or pg1L) 

1 x lo-6 = Risk assessment point of departure for carcinogenic effects (unitless) 

Multiplying the CmaX/RBC ratio by U.S. EPA's point of departure risk level, 1.OE-06, produces a risk 

estimate for the detected chemical. The lLCRs for all COPCs are summed to account for potential 

carcinogenic effects associated with multiple chemical exposures. The total ILCR is then compared to 

U.S. EPA's target cancer risk range of 1 x to 1 x lo", which is used to determine whether 

remediation is necessary at a site. According to U.S. EPA, for known or suspected carcinogens, 

"acceptable" exposure levels are generally concentration levels that represent an excess upper bound 

lifetime cancer risk of between 1 XIO-~ to 1 x or less than 1 x A 1 x 10 '~  ILCR estimate 

corresponds to the potential for the occurrence of one additional incidence of cancer in an exposed 

population of 10,000 individuals. Generally, an estimated ILCR greater than 1 x is regarded as 

"unacceptable." 

1.3.2 Human Health Effects - Noncarcinogens 

Estimated hazard quotients (HQs) and hazard indices (Hls) for the SSP sites are those hypothetically 

incurred by a receptor exposed to COPCs in an environmental media according to the assumptions 

established in Section 1.1. Although the estimated HQs and HIS are not reflective of current or anticipated 

future conditions at the SSP sites, the following equations are used to conservatively evaluate the 

potential for adverse noncarcinogenic health effects: 

where: 

HQ = Hazard quotient (unitless) 
- 

Cmax - Maximum detected site concentration (mglkg or pg1L) 

RBC = Risk-based concentration (mglkg or yg1L) 



HI - - Hazard Index (unitless) 

1.0 = Risk assessment point of departure for noncarcinogenic effects (unitless) 

Multiplying the C,, JRBC ratio by US. EPA's point of departure risk level, 1 .O, produces a risk estimate 

for the detected chemical. The HQs for all COPCs are summed to account for potential noncarcinogenic 

effects associated with multiple chemical exposures. The total HI is then compared to U.S. EPA's target 

level of 1 .O. "Acceptable" exposure levels are generally concentration levels that represent an HI less 

than or equal to 1 .O. However, because all chemicals do not exhibit the same mechanism of action or 

impact the same target organ, the exceedance of this value does necessarily constitute an 

"unacceptable" noncarcinogenic risk. If the estimated HI is greater than 1 .O, noncarcinogenic effects are 

segregated according to the affected target organs and target organ HIS are presented, which represent 

the sum of those chemicals that impact similar target organs or exhibit similar mechanisms of action. 

Generally, estimated HIS greater than 1.0 for the target organs are considered to be "unacceptable." 

1.4 Uncertainty Analysis 

The general uncertainties associated with the human health risk screening analysis are presented in this 

section. Uncertainties for each site-specific risk screening analysis, including a discussion of how the 

uncertainty may affect the estimated risks, are provided in the site-specific sections. 

Various uncertainties are associated with each step of the risk screening process. Uncertainty in the 

selection of COPCs is related to the current status of the predictive databases, the grouping of samples, 

and the procedures used to include or exclude constituents as COPCs. Uncertainty associated with the 

exposure assessment includes the values used as input variables for a given intake route/scenario, the 

assumptions made to determine exposure point concentrations, and the predictions regarding future land 

use and population characteristics. Uncertainty in the toxicity assessment includes the quality of the 

existing toxicity data needed to support dose-response relationships and the weight-of-evidence used for 

determining the carcinogenicity of COPCs. Uncertainty in risk characterization includes that associated 

with exposure to multiple chemicals and the cumulative uncertainty from combining conservative 

assumptions made in earlier steps of the risk assessment process. 

Whereas various sources of uncertainty exist as described earlier, the direction of uncertainty can be 

influenced by the assumptions made throughout the risk screening analysis, including selection of 

COPCs and selection of values for dose-response relationships. In general, assumptions, which consider 

safety factors, are made so that the risk estimates are overestimated, rather than underestimated. 



Generally, risk evaluations carry two types of uncertainty: 1) measurement and 2) informational 

uncertainty. Measurement uncertainty refers to the usual variance that accompanies scientific 

measurements. For example, this type of uncertainty is associated with analytical data collected for each 

site. The resultant risk screening analysis reflects the accumulated variances of the individual values 

used. 

Informational uncertainty stems from inadequate availability of information needed to complete the toxicity 

and exposure assessments. Often, this gap is significant, such as the absence of information on the 

effects of human exposure to low doses of a chemical, on the biological mechanism of action of a 

chemical, or the behavior of a chemical in soil. 

Once the risk screening analysis is complete, the results must be reviewed and evaluated to identify the 

type and magnitude of uncertainty involved. Reliance on results from the risk screening analysis without 

consideration of uncertainties, limitations, and assumptions inherent in the process can be misleading. 

For example, to account for uncertainties in the development of exposure assumptions, conservative 

estimates must be made to ensure that the particular assumptions made are protective of sensitive 

subpopulations or the maximum exposed individuals. If a number of conservative assumptions are 

combined in an exposure model, the resulting calculations can propagate the uncertainties associated 

with those assumptions, thereby producing a much larger uncertainty for the final results. This 

uncertainty is biased toward overpredicting both carcinogenic and noncarcinogenic risks. Thus, both the 

results of the risk screening analysis and the uncertainties associated with those results must be 

considered when making risk management decisions. 

This interpretation is especially relevant when the risk estimates exceed the point-of-departure for 

defining "acceptable" risk. For example, when risks calculated using a high degree of uncertainty are less 

than an acceptable" risk level (i-e., 1 x 10.~1, the interpretation of no significant risk is typically 

straightforward. However, when risks calculated using a high degree of uncertainty exceed an 

"acceptable" risk level (i.e., 1 x lo"), a conclusion can be difficult unless uncertainty is considered. 

1 A.1 Uncertainty in Selection of COPCs 

Some uncertainty is associated with the selection of COPCs that may affect the numerical risk estimates 

presented in the site-specific risk screening analyses. The following issues may contribute to uncertainty 

in COPC selection for the SSP sites: the existing database, the inclusion of chemicals potentially 

attributable to background, the risk screening levels used, and the absence of risk screening levels for a 

few chemicals detected in the site media. A brief discussion of each of these issues is provided in the 

remainder of this section. 



Existina Database 

All data used for the SSP evaluation were validated according to U.S. EPA Region 3 data validation 

guidelines. Therefore, uncertainties associated with the quality of the data are considered to be minimal 

because data considered to be unreliable based on laboratory noncompliances have been qualified as 

such during data validation and were not used in the risk screening analysis. 

Limited analytical data are available for some SSP sites. At some sites, only a few samples or one sample 

only were collected in a given media. The use of small data sets may result in additional uncertainty both in 

the COPC selection and in the calculated risks. However, the estimated risks associated with the SSP sites 

are calculated based on maximum site concentrations and the locations sampled were biased toward 

known contaminant sources. Therefore, the uncertainty associated with small data sets is reduced. 

Chemicals Potentiallv Attributable to Backaround 

COPCs were selected using available background/anthropogenic concentrations for soil. The 95 percent 

UTL of the mean background concentration was selected as the representative background/anthropogenic 

concentration and was used to conservatively screen detected site concentrations of inorganics. This 

method of screening inorganic compounds may result in retaining inorganic compounds as COPCs that 

would have been omitted as COPCs based on a more rigorous background evaluation, such as statistical 

testing. Therefore, overall site-related risks from soil may be overestimated by the background screening 

process. 

COPC Screeninq Levels 

The risk screening values used to select COPCs correspond to an ILCR of 1 x and an HI of 0.1. The 

use of these values ensures that significant contributors to risk are evaluated for a site. The elimination of 

chemicals present at concentrations equal to or less than an ILCR of 1 x and an HI less than 0.1 

should not affect the final conclusions of the risk screening analysis because these chemicals are not 

expected to cause a potential health concern at the concentrations detected. 

The use of the risk screening levels tend to result in a conservative estimate of COPCs for the site, as 

identified below. 

The risk screening values used to select COPCs are based on residential land use scenarios (i.e., 

residential land use for soil and tap water). The SSP sites are not likely to be developed for 

residential land use and soil and groundwater exposure to likely receptors (trespassers and military 



personnel) are expected to be less than residential receptors (i.e., infrequent). Under current land 

use, exposure to groundwater is limited because shallow groundwater is not used as a potential 

drinking water source at IHDIV-NSWC. 

Because of the absence of available criteria, risk screening levels for soil were used to select COPCs 

for sediment. This approach may be relevant for sediment samples collected from drainage areas at 

the SSP sites, where standing water is not typically present at the location. However, this approach 

results in a conservative list of COPCs for sediment samples collected from water bodies where 

standing water is present because human exposure to these sediments would be expected to be less 

than exposure to soil. 

The risk screening levels for tap water were used to select COPCs for surface water because limited 

surface water criteria are available to evaluate exposure. This approach is considered to result in a 

conservative list of COPCs because surface water samples collected from the SSP sites were 

obtained from small creeks or drainage areas, where standing water was present. Exposure to 

surface water at these locations is expected to be less than direct exposure to water (tap water) used 

as a drinking water source. 

Absence of COPC Screenina Levels 

Phenanthrene does not have published health criteria, and, therefore, no risk-based COPC screening 

levels have been developed by U.S. EPA. During the COPC screening for this SSP report, pyrene (the 

RBC for a structurally similar compound) was used as the surrogate for phenanthrene. Applying the 

RBCItoxicity value of one compound to another compound adds to the uncertainty in the risk screening 

analysis in regards to the selection of COPCs. 

1 A.2 - Uncertainty in the Exposure Assessment 

Uncertainty in the exposure assessment arises because of the methods used to calculate exposure point 

concentrations, the determination of land use conditions, the selection of receptors and scenarios, and 

the selection of exposure parameters. Each of these is discussed below. 

Land Use 

The current land use patterns at IHDIV-NSWC and the SSP sites are well established. The SSP sites are 

currently inactive and are not used for specific military purposes. Current land use is not expected to 

change in the foreseeable future. For this SSP report, exposure to site media was evaluated assuming 



that the site was used for residential purposes. Therefore, exposure is overestimated in regard to current 

land use patterns. 

Exposure Point Concentrations 

The maximum concentration of each COPC was used as the exposure point concentration (EPC) to 

quantify potential risks. As a result of using the maximum concentration, the potential risks are likely to 

be overestimated because it is unlikely that potential receptors would be exposed to the maximum 

concentration over the entire site for the assumed exposure period. 

Exposure Parameters 

The exposure factors, e.g., exposure frequency and duration, used to calculate the RBCs are based on 

reasonable maximum exposure (RME) assumptions for residential land use. Generally, exposure factors 

are based on surveys of physiological and lifestyle profiles across the United States. The attributes and 

activities studied in these surveys generally have a broad distribution. To avoid underestimation of 

potential risks, U.S. EPA used RME exposure factor values to calculate the RBCs, which are used to 

estimate potential risks in this SSP. Therefore, the selected values used in the development of the RBCs 

represent the upper bound of the observed or expected habits of the majority of the population. 

1.4.3 Uncertainty in the Toxicological Evaluation 

Uncertainties associated with the toxicity assessment (determination of RfDs and CSFs from which RBCs 

are calculated and use of available criteria) are presented in this section. 

Derivation of Toxicitv Criteria 

Uncertainty associated with the toxicity assessment is associated with hazard assessment and dose- 

response evaluations for the COPCs. The hazard assessment deals with characterizing the nature and 

strength of the evidence of causation, or the likelihood that a chemical that induces adverse effects in 

animals will also induce adverse effects in humans. Hazard assessment of carcinogenicity is evaluated 

as a weight-of-evidence determination, using U.S. EPA methods. Positive animal cancer test data 

suggest that humans contain tissue(s), which may manifest a carcinogenic response; however, the 

animal data cannot necessarily be used to predict the target tissue in humans. In the hazard assessment 

of noncancer effects, however, positive animal data often suggest the nature of the effects (i.e., the target 

tissues and type of effects) anticipated in humans. 



Uncertainty in hazard assessment arises from the nature and quality of the animal and human data. 

Uncertainty is reduced when similar effects are observed across species, strain, sex, and exposure route; 

when the magnitude of the response is clearly dose-related; when pharmacokinetic data indicate a similar 

fate in humans and animals; when postulated mechanisms of toxicity are similar for humans and animals; 

and when the chemical of concern is structurally similar to other chemicals for which the toxicity is more 

completely characterized. 

Uncertainty in the dose-response evaluation includes the determination of a CSF for the carcinogenic 

assessment and derivation of an RfD or reference concentration (RfC) for the noncarcinogenic 

assessment. Uncertainty is introduced from interspecies (animal to human) extrapolation, which, in the 

absence of quantitative pharmacokinetic or mechanistic data, is usually based on consideration of 

interspecies differences in basal metabolic rate. Uncertainty also results from intraspecies variation. 

Most toxicity experiments are performed with animals that are very similar in age and genotype, so that 

intragroup biological variation is minimal, but the human population of concern may reflect a great deal of 

heterogeneity including unusual sensitivity or tolerance to the COPC. Even toxicity data from human 

occupational exposure reflect a bias because only those individuals sufficiently healthy to attend work 

regularly (the "healthy worker effect") and those not unusually sensitive to the chemical are likely to be 

occupationally exposed. Finally, uncertainty arises from the quality of the key study from which the 

quantitative estimate is derived and the database. For cancer effects, the uncertainty associated with 

dose-response factors is mitigated by assuming the 95% upper bound for the slope factor. Another 

source of uncertainty in carcinogenic assessment is the method by which data from high doses in animal 

studies are extrapolated to the dose range expected for environmentally exposed humans. The 

linearized multistage model, which is used in nearly all quantitative estimations of human risk from animal 

data, is based on a nonthreshold assumption of carcinogenesis. Evidence suggests, however, that 

epigenetic carcinogens, as well as many genotoxic carcinogens, have a threshold below which they are 

noncarcinogenic (Williams and Weisburger, 1991); therefore, the use of the linearized multistage model is 

conservative for chemicals that exhibit a threshold for carcinogenicity. 

For noncancer effects, additional uncertainty factors may be applied in the derivation of the RfD or RfC to 

mitigate poor quality of the key study or gaps in the database. Additional uncertainty for noncancer 

effects arises from the use of an effect level in the estimation of an RfD or RfC because this estimation is 

predicated on the assumption of a threshold less than which adverse effects are not expected. 

Therefore, an uncertainty factor is usually applied to estimate a no-effect level. Additional uncertainty 

arises in estimation of an RfD or RfC for chronic exposure from subchronic data. Unless empirical data 

indicate that effects do not worsen with increasing duration of exposure, an additional uncertainty factor is 

applied to the no-effect level in the subchronic study. Uncertainty in the derivation of RfDs is mitigated by 



the use of uncertainty and modifying factors that normally range between 3 and 10. The resulting 

combination of uncertainty and modifying factors may reach 1,000 or more. 

The derivation of dermal RfDs and CSFs from oral values may cause uncertainty. This is particularly the 

case when no gastrointestinal absorption rates are available in the literature or when only qualitative 

statements regarding absorption are available. 

Uncertaintv Associated with Evaluation of Arsenic 

Although the more restrictive basis for evaluating risk associated with exposure to arsenic is to assume 

this chemical is a carcinogen, carcinogenic effects are not the primary health effects expected to be 

manifested with exposure to arsenic. Scientific information indicates that humans are capable of 

metabolizing arsenic to expedite its elimination from the body. The elimination of arsenic from the body 

obviously mitigates the possibility for this chemical to manifest carcinogenic effects. Therefore, evaluating 

arsenic as a noncarcinogen would be more appropriate. However, arsenic was conservatively evaluated 

as a carcinogen, as well as a noncarcinogen in this risk screening analysis. Consequently, the 

carcinogenic risks for this chemical are probably overestimated to some degree. 

Use of Chromium Toxicitv Criteria 

Some uncertainty is associated with the evaluation of total chromium analytical results. Chromium was 

assumed to be present in its hexavalent state. Because hexavalent chromium is considered to be more 

toxic than trivalent chromium, which essentially is a more prevalent form of chromium, risks for this 

chemical are probably overestimated to some degree. 

Use of Aluminum, Comer, and Iron Toxicity Criteria 

Potential risks from exposure to aluminum, copper, and iron were evaluated using NCEA provisional 

RfDs. The provisional RfDs for these chemicals are based on daily allowable intakes rather than adverse 

effect levels. Therefore, cumulative noncarcinogenic risks may be overestimated by quantifying risks 

from exposure to aluminum, copper, and iron. 

1.4.4 Uncertainty in the Risk Characterization 

Uncertainty in risk characterization results primarily from assumptions made regarding additivity of effects 

from exposure to multiple COPCs from various exposure routes. High uncertainty exists when summing 

cancer risks for several substances across different exposure pathways. This assumes that each 

substance has a similar effect andlor mode of action. Often compounds affect different organs, have 



different mechanisms of action, and differ in their fate in the body, so additivity may not be an appropriate 

assumption. However, the assumption of additivity is made to provide a conservative estimate of risk. 

Finally, the risk characterization does not consider antagonistic or synergistic effects. Little or no 

information is available to determine the potential for antagonism or synergism for the COPCs. 

Therefore, the impact of this uncertainty on the risk screening analysis cannot be determined because the 

uncertainty may result in either an underestimation or overestimation of potential human health risks. 
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LEAD MODELING RESULTS 



LEAD MODEL FOR WINDOWS Version 1.0 (Page 1 of 3) 

# Soil/Dust Data 
Average lead concentration in sediment = 157 mg/kg 
.................................................................................. .................................................................................. 
The time step used in this model run: 1 - Every 4 Hours (6 times a day). 

Indoor Air Pb Concentration: 30.000 percent of outdoor. 
Other Air Parameters: 

Ventilation 
Rate 

(mA3/day) 

Diet Intake (ug/day) 
5.530 
5.780 
6.490 
6.240 
6.010 
6.340 
7.000 

Water Consumption: 
Age Water (L/day) 
.5'1 0.200 
1-2 0.500 
2-3 0.520 
3 -4 0.530 
4-5 0.550 
5-6 0.580 
6 - 7 0.590 
Drinking Water Concentration: 4.000 ug P ~ / L  

Outdoor Air 
Pb Conc 

ug Pb/mA3 

0.100 
0.100 
0.100 
0.100 
0.100 
0. LOO 
0.100 



Multiple Source Analysis Used 
Average multiple source concentration: 119.900 ug/g 

Mass fraction of outdoor soil to indoor dust conversion factor: 0.700 
Outdoor airborne lead to indoor household dust lead concentration: 100.000 
Use alternate indoor dust Pb sources? No 
Age Soil (ug Pb/g) House Dust (ug Pb/g) 
.5-1 157.000 119.900 
1-2 157.000 119.900 
2-3 157.000 119.900 
3-4 157.000 119.900 
4 -5 157.000 119.900 
5-6 157.000 119.900 
6-7 157.000 119.900 

Alternate (ug Pb/day) 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

******Maternal Contribution: Infant Model****** 

Maternal Blood Concentration: 2.500 ug Pb/dL 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CALCULATED BLOOD LEAD AND LEAD UPTAKES: 

Year 

- - - - - 

5 - 1 
1-2 
2-3 
3 -4 
4-5 
5-6 
6-7 

Year 

- - - - -  
.5-1 
1-2 
2-3 
3 -4 
4-5 
5-6 
6 - 7 

Soil+Dust Total 
(ug/day) (ug/day) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Alternate 
(ug/day) 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

Blood 
(ug/dL) 

3.4 
3.7 
3.4 
3.2 
2.8 
2.5 
2.3 



hob.  Density (Blood Pb) 

0 2 4 6 8 10 12 14 16 18 20 22 24 

Blood Pb Conc (ug/dL) 

Cutoff = 10.000 ug/dl 
Geo Mean = 3.027 
% Above = 0.515 
% Below = 99.485 

Prob. Distribution (%) 

Age Range = 0 to 84 months 
Time Step = Every 4 Hours 
Run Mode = Research 
Comment = Site 37 - Sediment 

Blood Pb Conc (ug/dL) 

Cutoff = 10.000 ug/dl 
Geo Mean = 3.027 
% Above = 0.515 

Age Range = 0 to 84 months 
Time Step = Every 4 Hours 
Run Mode = Research 
Comment = Site 37 - Sediment 





TABLE 1-2 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS - SUBSURFACE SOIL -SITE 33 - INDUSTRIAL EXPOSURES 

INDIAN HEAD DIVISION NSWC 

INDIAN HEAD, MARYLAND 

Incremental Lifetime Carcinogenic Risk (ILCR) Estimated Non-Carcinogenic Hazard Quotient (HQ) 

Concentration 
(maximum) 

Total Carcinogenic Risk 

Taraet Orqan HIS 

Primary Target 
Organs 

6.6E-06 Total HI 

Total Vascular HI = 

Total Skin HI = 

RBC") 

0.04 

1 Risk-Based Concentration (RBC) Table (USEPA Region 111. 2002). Industrial RBCs. The noncarcinogenic RBC is not presented in the 

USEPA Region Ill Risk Based Concentration Table and was calculated as per the methodology detail in Appendix I. 

Estimated ILCR RBC") Estimated HQ 



TABLE 1-3 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SEDIMENT - SITE 37 - INDUSTRIAL EXPOSURES 
INDIAN HEAD DIVISION NSWC 

INDIAN HEAD, MARYLAND 

PAGE I OF 2 

Scenario Timeframe: CurrenUFuture 
Medium: Sediment 
Exposure Medium: Sediment 
Exposure Point: Site 37 

o ~ ~ ~ ~ ~ ~ m  1 Detectton I UW Of I Average 1 Concentratlon 
CAS Number Chemlcal Used for 

COncentratlon Frequency ~ondetects'~) Concentration ~ c r e e n ~ n g ~ ~ l  

Ratlonaie for 

I I contaminant ( 
~ ~ ~ - l ~ d ~ ~ t r l ~ i @ l  Deletlon or 

PesticideslPCBs 
72-54-8 14,4'-~DD I 180 1 J I 180 1 J 1 uglkg 1 S37SD0030001 1 113 1 3.6 - 4  1 61.3 1 180 I NA I 24000 C 1 No 1 BSL 
72-55-9 14,4'-DDE 73 I J I  73 I J 1 uglkg 1 S37SD0030001 1 113 1 3.6 - 4  1 25.6 1 73 1 NA I 17000 C I No I BSL 
Explosives 

19004-70-0 lNitrocellulose I 4.5 1 J I 4.5 1 J I mglkg 1 S37SD0030001 1 113 1 0.49 - 0.69 1 1.71 1 4.5 1 NA I NA 1 No I NTX 1 



TABLE 1-3 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SEDIMENT - SITE 37 - INDUSTRIAL EXPOSURES 
INDIAN HEAD DIVISION NSWC 

INDIAN HEAD, MARYLAND 

Notes: 

(1) - Minimum and maximum detected concentrations. 

(2) -Values presented are sample-specific quantitation limits. 

(3) -The maximum detected concentratlon is used for screening purposes. 

(4) - Background Soil lnvestlgatlon Repoll for lndlan Head Stump Neck Annex, Indian Head and Stump Neck Annex. TtNUS. February 2002 (Draft). 

Sedmlnent background values are presented for Informational purposes only. Sediment is not screened against background, see text. 

(5) - U.S. EPA Region 3 Risk-Based Concentration Table. April 2, 2002. (RBCs for noncarcinogenic compounds are divided by 10). 

(6) - Rationale Codes Selection Reason: Above Screening Levels (ASL) 

Deletlon Reason: Essential Nlrtrient (NUT) 

(7) -Value is for acenaphthene. Below Screening Level (BSL) 

(8) -Value Is for pyrene. Below Background Value (BKG) 

(9) -Value Is for hexavalent chromium. No Toxicity Information (NTX) 

(10) - Frequently Asked Questions (FAQs) on the Adult Lead Model, U.S. EPA. April 1999. 

Shaded cells indicate that the specified criterion has been exceeded or that the chemical has been selected as a COPC. 

PAGE 2 OF 2 

Definitions: NA = Not Applicable. 
SQL = Sample Quanlitation Limit. 

COPC = Chemical of Potential Concem. 

J = Estimated Value. 

C = Carclnogenic. 

N = Noncarcinogenic. 

ARWJrBC = Applicable or Relevant and Appropriate RequiremenVTo Be Considered 

Associated Samples: 

S37SD0010001 

j37SD0010001-D 

S37SDOO20001 
S37SD0030001 



TABLE 1-4 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS -SEDIMENT - SITE 37 - INDUSTRIAL EXPOSURES 

INDIAN HEAD DIVISION NSWC 

INDIAN HEAD, MARYLAND 

I I I I Incremental Lifetime Carcinogenic Risk (ILCR) Estimated Non-Carcinogenic Hazard Quotient (HQ) 

Tarqet Orqan HIS 

Chemical 

Arsenic 

Total Skin HI = 

Total Vascular HI = 

1 Risk-Based Concentration (RBC) Table (USEPA Region 111, 2002). Industrial RBCs. The noncarcinogenic RBC is not presented in the 

USEPA Region Ill Risk Based Concentration Table and was calculated as per the methodology detail in Appendix I. 

Concentration 
(maximum) 

(Wlkg)  

11.5 

Total Carcinogenic Risk 

Primary Target 
Organs 

Skin, Vascular 

3.OE-06 

RBC") 

(mglkg) 

3.8 

Total HI 

Estimated ILCR 

3.OE-06 

0.02 

RBC'') 

(Wlkg)  

613 

Estimated HQ 

0.02 
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