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EXECUTIVE SUMMARY 

This Feasibility Study (FS) report for the Indian Head Division Naval Surface Warfare Center 

(IHDIV-NSWC), Indian Head, Maryland, was prepared by Tetra Tech NUS, Inc. (formerly Brown & Root 

Environmental) in response to Contract Task Order (CTO) 0805, under the Comprehensive Long-Term 

Environmental Action Navy (CLEAN), Contract Number N62467-94-D-0888. The purpose of this FS 

report is to develop and evaluate potential remedial alternatives for mitigating environmental 

contamination at Site 42 (Olsen Road Landfill). Environmental studies of IHDIV-NSWC commenced in 

1982. A Remedial Investigation (RI) report (TtNUS, 1999a) presented the environmental data collected 

from Site 42 (as well as two additional sites known as Site 12 and Site 41) and evaluated the data to 

determine the human health and environmental risks resulting from on-site contamination. 

This FS develops remedial alternatives that address the risks identified in the RI report at Site 42. Test 

pits installed during a pre-FS field investigation identified that the landfill consists of rubble and 

construction material, and test pits excavated during investigations in 2002 and 2003 identified the limits 

of the landfill. State regulations define landfills containing such material as rubble waste sanitary landfills 

and specify a minimum closure cap configuration. The alternatives developed in this FS include 

alternatives based on this requirement. Alternative 1 is the no-action alternative, which is included to 

serve as a baseline against which other alternatives can be compared. Alternatives 2 and 3 ensure that 

landfilled material is covered by a 2 feet thick operational soil cover or soil cover layer, respectively. 

Although the cover layers would meet state requirements for the operational phase of the landfill, 

Alternatives 2 and 3 do not conform to Maryland Department of the Environment (MDE) rubble waste 

sanitary landfill closure requirements and were therefore screened out prior to detailed analysis. 

Alternative 4 is similar to the soil cover of Alternative 3, except that it includes the installation of a low 

permeability layer within the cap system. The components of the cap system in Alternative 4 would meet 

the MDE requirements for rubble waste sanitary landfill closure. 

Total removal of the landfill was also considered as Alternative 5. Because of the existing above-grade 

steam line running over the landfill, landfill removal was considered in two configurations, Alternatives 5A 

and 5B. Alternative 5A avoided removing waste below the steam line by leaving some of the landfilled 

material in place. Alternative 5B evaluated total removal of the landfill. Alternative 5B is the 

recommended alternative for implementation at Site 42. 

All the alternatives considered for Site 42 provided for the implementation of groundwater monitoring and 

land use controls to prohibit use of groundwater for potable purposes. 
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Table ES-l summarizes the evaluation and presents the costs for each alternative considered. The 

alternatives were developed and evaluated in accordance with the nine criteria required by the 

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA). 
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TABLE ES-1 

SUMMARY OF EVALUATION OF ALTERNATIVES 
SITE 42 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
PAGE 1 OF 3 

Evaluation Criteria Alternative 1 - No Action Alternative 2 - Operational Soil Cover with Land Use 
Controls(‘) 

Threshold Criteria 

Overall Protection of Human Health and the Environment 

Compliance with ARARs 

Chemical-specific 

Location-specific 

Action-specific 

No reduction in potential risks. 

Would not comply. 

Not applicable. 

Not applicable. 

N/A 

N/A 

N/A 

N/A 

N/A 

Primary Balancing Criteria 

I - Lono Term Effectiveness and Permanence I-- -.- ~~ Allows risk to remarn uncontrolled. 1 N/A I 

Reduction of Toxicity, Mobility, or Volume through 
Treatment 

Short-Term Effectiveness 

Implementability 

costs 

Capital 

O&M 

Net Present Worth 

No treatment. 

Not applicable. No short-term impacts or concerns. 

Nothing to implement. No monitoring to show 
effectiveness. 

$0 

$0 

$0 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

Modifvins Criteria 

1 State Acceotance To be determined. 1 N/A I 

Community Acceptance To be determined. N/A 

1 Alternatives 2 and 3 were screened out prior to detailed analysis because the final cover layer does not conform to MDE rubble waste sanitary 
landfill closure requirements. 



TABLE ES-1 

SUMMARY OF EVALUATION OF ALTERNATIVES 
SITE 42 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
PAGE 2 OF 3 

Evaluation Criteria 

Threshold Criteria 

Overall Protection of Human Health and the 
Environment 

Compliance with ARARs 
Chemical-specific 
Location-specific 
Action-specific 

Primary Balancing Criteria 

Long-Term Effectiveness and Permanence 

Alternative 3 - Soil Cover with Land Use Controls(‘) 

N/A 

N/A 

N/A 

Alternative 4 - Engineered Cap with Land Use Controls 

Engineered multimedia cap and land use controls would 
reduce risks to human health and the environment. 

Would comply. 
Can be designed to attain ARARs that apply. 
Alternative can be designed to satisfy MDE rubble waste 
sanitary landfill closure requirements. 

Engineered multimedia cap and land use controls would 
reduce risks to human health. The low permeability layer 
would minimize surface water infiltration into unsaturated 
waste, which would minimize possible impact to shallow 
groundwater. Monitoring and use restrictions provide 

Reduction of Toxicity, Mobility, or Volume through 
Treatment 

Short-Term Effectiveness 

Implementability 

costs 
Capital 
O&M 
Net Present Worth 

Modifying Criteria 

State Acceptance 

Community Acceptance 

To be determined. 

To be determined. 

N/A 

N/A 

N/A 

N/A 

adequate and reliable controls for exposure to waste material. 

No treatment. 

No impacts to community or environment. Exposure of 
workers to contaminated media can be adequately controlled. 
Possible short-term impact to wetlands. Five months to 
implement. 

Alternative consists of common remediation practices that are 
readily available and implementable. The remedial action 
schedule would be subject to restrictions due to proximity to 
nearby building. Protection of site utilities required. 

$2,349,700 
$34,900 
$2,837,600 

To be determined. 

To be determined. 



TABLE ES-1 

SUMMARY OF EVALUATION OF ALTERNATIVES 
SITE 42 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
PAGE 3 OF 3 

Evaluation Criteria Alternative 5A - Partial Landfill Removal with Land 
Use Controls 

Alternative 58 - Complete Landfill Removal with Land 
Use Controls 

Threshold Criteria 

Overall Protection of Human Health and the Environment 

Compliance with ARARs 
Chemical-specific 
Location-specific 
Action-specific 

Primary Balancing Criteria 
Long-Term Effectiveness and Permanence 

Reduction of Toxicity, Mobility, or Volume through 
Treatment 

Short-Term Effectiveness 

Implementability 

costs 
Captial 
O&M 
Net Present Worth 

Modifying Criteria 

State Acceptance 

Community Acceptance 

To be determined. 

To be determined. 

Partial landfill removal and land use controls would reduce 
risks to human health and the environment to an 
acceptable level. 

Complete landfill removal and land use controls would 
reduce risks to human health and the environment to an 
acceptable level. 

Would comply. Would comply. 
Can be designed to attain ARARs that apply. 
Elimination of landfill material would meet ARARs that 
apply. Remaining waste would be capped with a system 
that could meet ARARs. 

Can be designed to attain ARARs that apply. 
Elimination of landfill material would meet ARARs that 
apply. No waste would remain at the site. 

Landfill removal and land use controls would reduce risks 
to human health. The low permeability layer over the 
remaining waste would minimize surface water infiltration 
into unsaturated waste, which would minimize possible 
impact to shallow groundwater. Monitoring and use 
restrictions provide adequate and reliable controls for 
exposure to waste material. 

Landfill removal and land use controls would reduce risks 
to human health. Monitoring and use restrictions provide 
adequate and reliable controls after the landfill material is 
removed from the site. 

No treatment. No treatment. 

No impacts to community. Exposure of workers to 
contaminated media can be adequately controlled. 
Possible short-term impact to wetlands. Four months to 
implement. 

No impacts to community. Exposure of workers to 
contaminated media can be adequately controlled. 
Possible short-term impact to wetlands. Six months to 

Alternative consists of common remediation practices that 
are readily available and implementable. The remedial 
action schedule would be subject to restrictions due to 
proximity to nearby building. Protection of site utilities 
required. 

Alternative consists of common remediation practices that 
are readily available and implementable. The remedial 
action schedule would be subject to restrictions due to 
proximity to nearby building. Protection of site utilities 
reouired. 

$2,472,600 
$25,800 
$2,824,300 

$2,654,400 
$18,000 
$2,916.700 

To be determined. 

To be determined. 

. . _.--.- ..--.- 



1 .O INTRODUCTION 

This Feasibility Study (FS) report for the Indian Head Division Naval Surface Warfare Center 

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

Brown & Root Environmental (B&R Environmental)] in response to Contract Task Order (CTO) 0805, 

under the Comprehensive Long-Term Environmental Action Navy (CLEAN), Contract Number 

N62467-94-D-0888. 

1.1 PURPOSE OF THE REPORT 

The purpose of this FS report is to develop and evaluate potential remedial alternatives for mitigating 

environmental contamination at Site 42 - Olsen Road Landfill (Site 42). 

Environmental studies of IHDIV-NSWC commenced in 1982. A Remedial Investigation (RI) report 

(TtNUS, 1999a) presented environmental data collected from Site 42 and evaluated the data to determine 

the human health and environmental risks resulting from on-site contamination. This FS develops 

remedial alternatives that address the risks identified in the RI report, 

1.2 REPORT ORGANIZATION 

This document is organized into six sections. The first is this introductory Section 1. Section 2, 

Background, summarizes the environmental investigations conducted through February of 2003. Section 

3 is a discussion of Applicable or Relevant and Appropriate Requirements (ARARs) important to the 

development and evaluation of remedial alternatives. The remedial action objectives (RAOs) are 

developed in Section 4. Section 5, Identification and Screening of Technologies, broadly discusses the 

remedial technologies that could be part of remedial alternatives for the site and reduces the list to the 

most likely technologies. In Section 6, remedial alternatives are developed and evaluated. 
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2.0 BACKGROUND 

2.1 FACILITY BACKGROUND 

2.1 .I 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-l). Stump Neck Annex is located across Mattawoman Creek. The 

Stump Neck Annex is not contiguous with the main area and is operated by a tenant. 

2.1.2 Mission 

The primary mission of IHDIV-NSWC is as follows: 

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

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

. Provide research, development, testing, and evaluation of energetic materials, ordnance devices and 

components, and other related ordnance engineering standards, including chemicals, propellants, 

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

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

weapons, explosive safety, and ordnance environmental issues. 

. Execute other responsibilities assigned by the Commander of the Activity 

2.1.3 Meteorolonv 

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. 
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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. 

The annual average temperature (1971 to 2000) is 56OF (UMD, 2002). The warmest month is typically 

July, with an average temperature of 76OF, and January is the coldest month, with an average 

temperature of 35OF. The average annual precipitation is approximately 44 inches, average 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. 

2.1.4 PhvsioaraDhv and Topoaraphy 

The Indian Head peninsula is located in the western portion of Charles County, which 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 physiographic province. Indian Head has gently rolling to undulating 

topography with elevations ranging from sea level to greater than 100 feet above mean sea level (msl). 

The higher elevations exist in the western portion of the facility. Generally, the land surface slopes to the 

southwest and southeast. The western side of the facility, along the Potomac River, is characterized by 

20- to IOO-foot bluffs, and the eastern side, along Mattawoman Creek, is more gently sloping. 

2.1.5 Soils 

The following is a brief description of the soil types in the Indian Head area as classified by the United 

States Department of Agriculture (USDA), Soil Survey of Charles County, Maryland (USDA, 1974). The 

dominant soil series in this area are the Evesboro - Keyport - Elkton association and the Beltsville - 

Gravelly Land - Bourne association. The Evesboro - Keyport - Elkton association consists of level to 

moderately sloping, excessively drained, sandy soils and moderately well-drained and poorly drained, 

level to gently sloping, loamy soils that have clayey subsoil. The Beltsville - Gravelly Land - Bourne 

association consists of level or moderately sloping and moderately drained, deep and dense loamy soils. 

Areas of cut-and-fill soils are also found on the IHDIV-NSWC. Cut-and-fill lands are areas where the 

native soils have been removed and graded or filled with other material or soil. 
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2.1.6 Geoloay 

A composite of the geologic units underlying the Indian Head peninsula, 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 (McCartan, 1989). Additional details on 

the geologic units are provided in Section 3 of the RI (TtNUS, 1999a). 

2.1.7 Hvdroqeoloqy 

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

for supply purposes in the Indian Head peninsula area. The aquifers are separated by the Arundel 

Formation confining unit. Figure 2-2 presents a generalized cross-sectional view of the Indian Head 

peninsula regional area. 

The three principal water-bearing zones within the Patapsco Formation are the Lower, Middle, and Upper 

Sands. They are under confined conditions. The Lower Sand crops out in Virginia; the Middle Sand 

crops out below the Potomac River and in Virginia; and the Upper Sand crops out beneath the Potomac 

River. 

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

Patuxent Formation crops out in Virginia, where it is recharged by surface water. 

Shallow, unconfined to semiconfined groundwater at the Indian Head peninsula 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). 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. 

The Lower and Middle Sands of the Patapsco Formation and the Patuxent Formation of the Potomac 

Group are the principal aquifers for domestic use at the IHDIV-NSWC. The Upper Sands of the Patapsco 

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). 
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2.1.8 Surface Water 

The two principal waterways in the vicinity of Indian Head peninsula are the Potomac River and 

Mattawoman Creek. The Potomac River is a tidally influenced estuary and is slightly brackish. 

Mattawoman Creek is a tributary to the Potomac River and is also tidally influenced. Tidal marshes exist 

along Mattawoman Creek. 

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 wastewater consists of 

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

2.1.9 Population and Land Use 

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. 

2.1.10 Ecolonv 

The information in this section was extracted from the Initial Assessment Study (IAS) report (Hart, 1983), 

except where noted. 

2.1 .lO.l 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 

grass, or finger grass. Marsh areas predominate along the shores of Mattawoman Creek. They are 
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characterized by jewelweed, alger, marsh cattail, weedgrass, sedge, three square bulrush, wild rice, 

saltmarsh cordgrass, smartweed, and marsh mallow. 

2.1.10.2 Wildlife 

The ecosystem at IHDIV-NSWC supports a variety of animal life, and white-tailed deer are abundant. 

Other common mammals include opossum, bats, squirrels, mice, raccoon, skunks, woodchuck, rabbits, 

and other burrowing rodents, such as voles and shrews. The birds found within Charles County include 

grebes, herons, ducks, geese, hawks, kestrels, osprey, eagles, gulls, owls, wild turkey, bobwhite quail, 

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

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

2.1.10.3 Aquatic Life 

The area of the Potomac River adjacent to the 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. 

2.1.10.4 Threatened and Endangered Species 

A rare, threatened, and endangered species and natural area survey was performed at IHDIV-NSWC by 

the Maryland Natural Heritage Program [Maryland Department of Natural Resources (MDNR), 19921. 

There are no known rare, threatened, sensitive species, or sensitive habitats at Site 42. 

2.1.11 Historical lnvestiaations 

In June 1982, the Naval Energy and Environment Support Activity (NEESA) conducted an IAS 

(Hart, 1983). The report evaluated the various sites at IHDIV-NSWC to determine if potential threats to 

human health or the environment existed. The report identified five sites (Sites 5, 6, 8, 12, and 25) as 

exhibiting potential threats. A Naval Assessment and Control of Installation Pollutants (NACIP) 

Confirmation Study was conducted at three of these sites (Sites 5, 8, and 12) and published in September 

1985 by CH2M Hill (CH2MH, 1985). Removal actions were subsequently conducted at Sites 5 and 8. 

Site 12 was described as being in need of further investigation. 

NEESA prepared a supplemental Preliminary Assessment (PA) report in January 1992 (NEESA, 1992). 

The report evaluated an additional 17 sites (Sites 39 to 55). All but two sites (Sites 51 and 52) were 

recommended for further investigation. As a follow-up to the supplemental PA, a site inspection (SI) was 
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conducted on Sites 39 through 50, 53, 54, and 55 in two phases. Phase I of the SI focused on Site 42, 

Olsen Road Landfill (E/A&H, 1992). Phase II focused on the remainder of the sites. Based on the results 

of the SI, all the sites were recommended for further study. 

In May 1997, B&R Environmental presented a project specific RI work plan that examined historical data 

and detailed the additional environmental samples and analytical methods needed to better define 

conditions at Sites 12, 39141, 42, and 44 (B&R, 1997). In October 1997, TtNUS performed the additional 

field sampling described in the project specific RI work plan. Appendix A contains the chemical analytical 

data resulting from the RI for Site 42. 

A full set of available historical data is included in Appendix H of the Remedial Investigation Report for 

Sites 12, 39141, 42, and 44 (TtNUS, 1999a). 

In September 1999, TtNUS presented a Pre-FS Field Investigation Work Plan that included Site 42 - 

Olsen Road Landfill (TtNUS, 1999b). The overall objective of the field investigation was to assemble 

sufficient data regarding the horizontal extent of the areas requiring remediation to support the 

development of this FS. The field investigation was performed during September 1999. The results of 

the pre-FS field investigation for Site 42 are included in this FS. Appendix A contains the chemical 

analytical data resulting from the pre-FS field investigation for Site 42. 

Science Applications International Corporation (SAIC) performed a toxicity identification evaluation (TIE) 

study in October 2000 (SAIC, 2001). Fifteen sediment samples were collected from two sites at 

IHDIV-NSWC. Six of the samples were collected from Site 42 and the remaining were taken in proximity 

to Site 39/41. The sampling and TIE analysis at Site 42 focused on silver as the potential source of 

ecological toxicity. 

Two additional field investigations were performed by TtNUS in January 2002 and February 2003 to 

evaluate the extent of the landfill material. The January 2002 field investigation included the excavation 

of one test pit in the southeastern portion of the landfill and the installation of three new groundwater 

monitoring wells. These wells were sampled following installation and may be used to monitor potential 

migration of contaminants from the landfill area in the future. The February 2003 field investigation 

included the excavation of 11 test pits around the perimeter and in the center of the landfill and the 

collection of soil samples from the base of these test pits. The results of the January 2002 and February 

2003 field investigations are included in this FS Appendix A contains the chemical analytical data 
resulting from the January 2002 and February 2003 field investigations, 
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2.2 SITE 42 - OLSEN ROAD LANDFILL 

2.2.1 Site Description 

The Olsen Road Landfill comprises approximately 2 acres on the southwestern portion of the IHDIV- 

NSWC. The site includes a portion of the paved area south of the assembly building (Building 1866) and 

the undeveloped land west, southwest, and south of Building 1866 (Figures 2-3 and 24). The site slopes 

gently to the south in the area of Building 1866, with steeper grades to the south, west and east within the 

remaining undeveloped portion of the site. Debris visible in the undeveloped portion of the site includes 

construction rubble (asphalt and concrete), unlabeled empty cans and drums, wooden pallets, and 

branches. According to a previous SI report (E/A&H, 1992) early maps of the site indicate that the 

topography has changed over time, indicating the possibility of filling. 

It has been reported in previous documents that, between 1982 and 1987 and prior to construction of 

Building 1866 in 1992, the 2-acre area was used as an unauthorized disposal site for solid wastes. A 

supplemental preliminary site assessment completed by NEESA (NEESA, 1992) concluded that 

unauthorized disposal occurred at the site over a 5-year period ending in 1987; however, the report also 

noted that there was no record of hazardous waste disposal nor was such disposal recalled by facility 

personnel. 

Site surface water flows southward to the stream located south and southwest of the site. This stream 

collects overland flow and flow from two drainage ditches located east and west of the southeastern 

portion of the landfill. The western drainage ditch is fed by overland flow and a swale located north of the 

northwestern portion of the landfill. Overland flow and an 8-inch diameter drainage pipe feed the eastern 

drainage ditch. The combined flow in the stream trends south through an industrial wastewater sampling 

point [industrial wastewater outfall (lW71)], and on to Mattawoman Creek. Mattawoman Creek is a 

tributary to the Potomac River, both of which are tidally influenced. A small portion of Site 42 (southern 

most extent of site) lies within the loo-year flood boundary of Mattawoman Creek [Federal Emergency 

Management Agency (FEMA), 19851, which has a base flood elevation of 8 feet [National Geodetic 

Vertical Datum of 1929 (NGVD29)] in the vicinity of Site 42. 

2.2.2 Historical Environmental Data 

E/A&H performed a Phase I SI during two sampling events in 1991 and 1992 (E/A&H, 1992). 

Twenty-four soil borings were drilled for the SI, and two temporary and four permanent monitoring wells 

were installed in six of the soil borings. Seventy-seven soil samples were collected from the soil borings. 

Seven surface soil samples were collected in the area of the proposed mixing, assembly, and cure facility 

(i.e. Building 1866). Eight sediment samples and four surface water samples were collected from the 
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surface water drainage features and ponds along the edge of the landfill. (The surface water samples 

were not considered when evaluating current site conditions because approximately 5 years had passed 

since their collection.) Groundwater samples were collected from the four permanent monitoring wells 

and the two temporary monitoring wells installed in borings 42819 and 42B20. Groundwater grab 

samples were also collected from borings 42B9, 42B11, and 42814. Figure 2-5 provides the location and 

analytical results of the surface soil/sediment samples that exceeded the United States Environmental 

Protection Agency (EPA) Region III screening levels (EPA, 1996). Figure 2-6 provides the locations and 

analytical results of the groundwater samples collected that exceed the EPA Region III tap water 

screening levels, and Figure 2-7 provides the locations and analytical results of the soil boring and 

corresponding subsurface soil samples collected that exceed the EPA Region III screening levels. 

Bis(2-ethylhexyl) phthalate was detected in more than one soil sample at concentrations exceeding EPA 

Region III screening levels. Because concentrations of this same compound were detected by the 

analytical laboratory in sample blanks, the concentrations provided on Figures 2-5 and 2-7 may not reflect 

actual site conditions. 

Removal actions to mitigate silver contamination were performed on two swales that drain from Site 5, the 

Grain Manufacture and X-Ray Building (Building 731) from November 1992 to January 1993 and later in 

December 1994. The Site 5 swales drain into surface water drainage features associated with Site 42. 

Soils and sediments from Swale 1 of Site 5 were excavated and removed to below action levels of 

10 mg/kg of silver. Swale 1 of Site 5 flows into the Site 42 western drainage ditch and stream. Silver 

contaminated soil from Swale 2 of Site 5, which flows into the western end of the stream located south 

and southwest of the Site 42 landfill, was excavated and removed in December 1994 to below the same 

action levels as Swale 1. 

In 1997, a RI was performed at Site 42. The field investigation and subsequent human health and 

environment risk assessment are fully described in the RI report (TtNUS, 1999a). The following items 

summarize the field investigations conducted during the RI at Site 42. 

. During the field activities in October 1997, the samples collected included three from surface soil; four 

from existing monitoring wells and one from a newly installed monitoring well; four from surface water; 

and six from sediment. Surface soil samples were analyzed for Target Compound List (TCL) Volatile 

Organic Compounds (VOCs), Semi-volatile Organic Compounds (SVOCs), and pesticides/ 

Polychlorinated Biphenyls (PCBs). Groundwater samples were analyzed for TCL VOCs and SVOCs, 

as well as Target Analyte List (TAL) metals plus cyanide. Surface water samples were analyzed for 

TAL metals only. Sediment samples were analyzed for TAL metals plus cyanide, total organic carbon 

(TOC), and Acid Volatile Sulfides / Simultaneously Extracted Metal (AVSISEM). 
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l The upper of the two units making up the site’s shallow subsurface materials consists of a reddish to 

brown silty clay with some organic material and iron staining. The second, lower unit consists of a 

brown and gray, poor to moderately sorted, medium- to fine-grained sand with minor amounts of silt 

and clay. No fill material was encountered during the RI. 

l The water table under the site ranges from 5.96 to 18.46 feet above msl. Groundwater appears to be 

flowing toward and discharging into the stream located southwest of Building 1866. The groundwater 

is primarily recharged by downward migration of precipitation through the unsaturated zone to the 

water table. Figure 2-8 presents the water table contours for Site 42. 

Figures 2-9 through 2-14 summarize the results of the RI at Site 42. For additional information on the RI 

activities and procedures, refer to the RI report (TtNUS, 1999a). 

2.2.3 Nature and Extent of Contamination 

A summary of the nature and extent of contamination at Site 42 based on the RI report (TtNUS, 1999a) is 

summarized below: 

. Localized areas of contamination appear to be present in Site 42 soils and groundwater. The 

presence of these hot spots is consistent with the use of Site 42 as a landfill since materials placed in 

the landfill may serve as sources of contamination in the limited area surrounding the placement of 

the material. For example, reported concentrations of ethylbenzene, toluene, and total xylenes 

suggest a release of fuel-related contaminants in the subsurface soils near boring 42816, located 

along the perimeter of the area of debris in the undeveloped portion of Site 42. In addition, 

trichloroethene (TCE) and its two degradation products, cis-1,2-dichloroethene and vinyl chloride, 

were detected at maximum concentrations of 5,210 pg/L, 122 ug/L, and 9 pg/L, respectively, in the 

groundwater sample collected from monitoring well S42MW04. As shown on Figure 2-6, TCE was 

detected at a concentration of 6,300 yg/L in the historical groundwater sample collected from this 

well. TCE was detected at concentrations ranging from 1 ug/kg to 180 ug/kg in the historical 

subsurface soil samples [i.e. 42B11, 42813, 42817, 42B18, 42819 (i.e. S42MW04), and 42B24] 

collected in the vicinity of this well while TCE was not detected in the remaining 18 historical 

subsurface soil samples. This suggests the presence of a hot spot of TCE in the area approximately 

75 to 150 feet southwest of the southeastern corner of Building 1866. 

. Toluene was detected in two Site 42 surface soil samples collected on the southeastern side of 

Building 1866. 1,4-Dichlorobenzene and 4-methylphenol were detected in a single surface soil 

sample collected on the southeastern side of Building 1866. From one to six polycyclic aromatic 

hydrocarbons (PAHs) were detected at relatively low concentrations (ranging from 42 pglkg to 
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76 ug/kg) in the surface soil samples collected from the three sampling points located near the 

southeastern portion of Site 42. In addition, 4,4’-DDT was detected at concentrations ranging from 

4.9 ug/kg to 23 ug/kg in the five surface soil samples collected within or adjacent to Building 1866. 

No other SVOCs, pesticides, or PCBs were detected in Site 42 surface soil samples. Analyses for 

metals were not performed for surface soil samples. 

Bis(2-ethylhexyl) phthalate was detected in Site 42 surface, subsurface, and sediment samples at 

concentrations ranging from 1,700 ug/kg to 28,000 uglkg. Although phthalates are common field and 

laboratory contaminants, concentrations consistently reported at these levels suggest that significant 

concentrations (i.e., concentrations exceeding background) of bis(2-ethylhexyl) phthalate may be 

present in the soils and sediment at Site 42. With the exceptions of bis(2-ethyhexyl) phthalate and 

di-n-butyl phthalate, several SVOCs, primarily PAHs, were infrequently detected in Site 42 subsurface 

soil samples. These SVOCs were detected in only four of the 77 subsurface soil samples collected, 

and these four samples were all collected southwest of Building 1866 within or near the area of 

debris. 

l Several pesticides were detected in Site 42 subsurface soil samples. Endosulfan sulfate and 

4,4’-DDT were detected in 22 and 14 of 77 samples, respectively, at concentrations ranging from 

4 ug/kg to 24 ug/kg. The remaining pesticides were each detected in from one to five samples. 

Pesticides were detected at various depth intervals in the subsurface soils throughout Site 42. 

However, in general, the greatest total number and the maximum concentrations of pesticides were 

associated with subsurface soil samples collected from the area of debris in the undeveloped portion 

of the site. 

l The maximum concentrations of several metals detected in Site 42 subsurface soil samples 

exceeded basewide background concentrations. However, with the exceptions of lead, nickel, and 

zinc, all reported concentrations were within the available concentration ranges reported in the 

literature for soils of the eastern United States and/or the state of Maryland. 

. As previously noted, concentrations of TCE and some of its degradation products in the groundwater 

collected from monitoring well S42MW04 suggest the presence of a hot spot of TCE. With this 

exception, VOCs and SVOCs were infrequently detected at low concentrations in Site 42 

groundwater samples. Several metals were detected in the unfiltered and filtered groundwater 

samples collected from monitoring well S42MW07, located upgradient of the other Site 42 monitoring 

wells and crossgradient with Building 1866, at concentrations from two to 60 times greater than 

basewide background levels. Few reported results for metals in other Site 42 groundwater samples 

exceeded background levels. This suggests that the source of metals contamination in the 
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groundwater collected from monitoring well S42MW07 may be upgradient of Site 42. The maximum 

concentrations of a majority of the metals detected in Site 42 surface water samples were detected in 

a surface water sample collected southwest of monitoring well S42MW07, also suggesting the 

possibility of an off-site upstream source of metals contamination. 

. Few VOCs or SVOCs were detected in Site 42 sediment samples. Acetone, 2-butanone, di-n-butyl 

phthalate, and bis(2-ethylhexyl) phthalate were detected in Site 42 sediment samples. Seven 

pesticides were sporadically detected in Site 42 sediment samples. However, no particular pattern of 

pesticide concentrations was apparent from upstream to downstream sediment sampling locations. 

. Silver was detected in all Site 42 sediment samples at concentrations ranging from 1 mg/kg to 

99 mg/kg. Concentrations of cadmium and sodium in Site 42 sediment samples also exceeded 

basewide background levels. 

2.2.4 Contaminant Fate and Transport 

As documented in the RI report (TtNUS, 1999a), VOCs, SVOCs, and pesticides were detected 

infrequently in surface and subsurface soil at the Olsen Road Landfill. lnorganics were not analyzed for 

in surface soil but were detected frequently in subsurface soil samples at concentrations exceeding site- 

specific background values. With the exception of methylene chloride, TCE, bis(2-ethylhexyl) phthalate, 

di-n-butyl phthalate, 4,4’-DDT, and endosulfan sulfate, organics were detected in fewer than five percent 

of the soil samples. Generally, chemical concentrations in subsurface soil samples were higher than 

those in surface soil samples, suggesting that hot spots of contamination may exist within the landfill 

area. VOCs (specifically TCE) and SVOCs were detected in unfiltered groundwater samples. However, 

the pattern of contamination noted suggests that hot spots of contamination may exist within the landfill 

and that upgradient sources may be affecting groundwater quality. VOCs are typically considered to be 

fairly soluble and have a low capacity for retention by soil organic carbon and therefore are the organic 

compounds most frequently detected in groundwater. VOCs, SVOCs, pesticides, and inorganics were 

also detected in sediment samples. The pattern of contamination suggests that source areas other than 

Site 42 may be contributing inorganic contamination (e.g., silver from Site 5) to the study area. 

2.2.5 Baseline Risk Assessment 

A baseline risk assessment was developed for Site 42 in the 1999 RI Report. The baseline risk 

assessment identified Chemicals of Potential Concern (COPCs) and calculated the carcinogenic and non- 

carcinogenic risks to humans and the environment. Tables have been extracted from the RI and included 

in this FS to provide a summary of the human health baseline risk assessment. Tables 2-4 through 2-6 
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summarize the human health COPCs in surface soil, subsurface soil, sediments, surface water, and 

groundwater. 

Based on the ecological risk assessment, potential risks are present from silver, zinc, and 

bis(2-ethylhexyl)phthalate in site sediments. Silver appears to be elevated to a much more significant 

degree than zinc and bis(2-ethylhexyl)phthalate. Several inorganics were elevated in a site surface water 

sample and a groundwater sample collected near that surface water sample. Copper, lead, mercury and 

zinc were retained as ecological COPCs in surface water after several steps of the risk assessment, 

however, the significance of the elevated concentrations of these chemicals is unclear. In general, the 

elevated inorganic concentrations in the surface water samples do not appear to be accumulating in 

sediment, but the groundwater pathway to surface water and surface water risks may exist (TtNUS, 

1999a). 

For additional information on the procedures followed to develop the human health and ecological risk 

assessments, refer to the RI report (TtNUS, 1999a). 

2.2.5.1 Human Health Risk Assessment Summary 

The following items appeared in the RI report (TtNUS, 1999a) as a summary of the human health risk 

assessment for the Olsen Road Landfill: 

l The human health risk assessment for the Olsen Road Landfill considered current/future 

maintenance workers and current/future full-time employees exposed to surface soil and sediment; 

current/future adolescent trespassers exposed to surface soil, surface water, and sediment; future 

construction workers exposed to surface/subsurface soil, groundwater, and sediment; and 

hypothetical future residents exposed to surface/subsurface soil, groundwater, surface water, and 

sediment. 

. Hazard Indices (HIS) for maintenance workers, full-time employees, and adolescent trespassers were 

less than 1.0, indicating that there is minimal potential for adverse noncarcinogenic health effects 

under the conditions established in the exposure assessment. 

l HIS for the construction worker exceeded 1.0 for the Reasonable Maximum Exposure (RME) 

scenario, but the HIS for the affected target organs were less than 1 .O, indicating that there is minimal 

potential for adverse noncarcinogenic health effects under the conditions established in the exposure 

assessment. 
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The HIS for a hypothetical future child resident exposed to soil and groundwater and a hypothetical 

future adult resident exposed to groundwater were above the acceptable level of 1.0. Iron was the 

main contributor to the HI for soil. TCE, arsenic, chromium, iron, and vanadium were the main 

contributors to the HI for groundwater for the hypothetical child resident. TCE, arsenic, and iron were 

the main contributors to the HI for groundwater for the hypothetical adult resident. 

Incremental Lifetime Cancer Risk (ILCRs) for maintenance workers, full-time employees, construction 

workers, and adolescent trespassers were within or less than EPA’s target risk range of 1 x 10e4 to 

1 x 10-6. 

The ILCR for a lifelong resident exposed to groundwater exceeded EPA’s target risk range of 1 x 1 Oe4 

to 1 x 10e6. TCE and vinyl chloride were the main contributors to the cancer risk. 

The maximum detected concentration of lead in groundwater exceeds the federal action level of 

15 ug/L. The Integrated Exposure Uptake Biokinetic (IEUBK) Model was used to evaluate exposures 

to lead in soil and groundwater by hypothetical resident children. The IUEBK Model results indicate 

that adverse effects due to lead exposure are anticipated for children routinely consuming shallow 

groundwater under a residential scenario. 

2.252 Ecological Risk Assessment Summary 

The following items appeared in the RI report (TtNUS, 1999a) as a summary of the ecological risk 

assessment conducted for Site 42: 

. Potential risks are present from silver, zinc, and bis(2-ethylhexyl) phthalate in site sediments. Silver 

appears to be elevated to a much more significant degree than zinc and bis(2-ethylhexyl) phthalate. 

l Several inorganics were elevated in a site surface water sample and a groundwater sample collected 

near that surface water sample. In general, the elevated inorganics in these samples do not appear 

to be accumulating in sediments, but the groundwater discharge pathway to surface water and 

surface water risks may exist. 

2.2.6 Remedial lnvestiqation Report Recommendations 

The RI report made several recommendations for Site 42. These recommendations were based on the 

extent of contamination at the site and the results of the baseline risk assessment, The 

recommendations presented in the RI report are shown below, 

060312/P 2-13 CT0 0805 



. ILCRs for maintenance workers, full-time employees, construction workers, and adolescent 

trespassers were within EPA guidelines. For all other scenarios, either the human health risks were 

below EPA guidelines or the scenarios were based on future conditions. Based on maintaining the 

current land use, potential human health risks do not warrant further action at this time. The need for 

future action should be reconsidered if plans evolve for modifying the land use (e.g., to a residential 

land use). 

l Additional ecological study is necessary to more fully characterize potential risks from silver in 

sediments. These data could be used to calculate ecological PRGs for silver. Any removal action for 

silver in sediments would additionally mitigate the lesser risks from zinc and bis(2-ethylhexyl) 

phthalate in the site sediments. 

l Given the site’s past use as a landfill, it is recommended that an FS be prepared to examine options 

for closing the landfill in accordance with Code of Maryland Regulations (COMAR) 26.04.07. 

2.2.7 Pre-Feasibilitv Studv lnvestiaation 

This section describes the pre-FS field activities that were conducted in September 1999 at Site 42. The 

field activities were conducted to fill data gaps presented in the Abbreviated Pre-FS Field Investigation 

Work Plan (TtNUS, 199913). Field activities at Site 42 included sediment sampling, test pitting, and 

wetland delineation. 

2.2.7.1 Sediment Sampling 

At Site 42, 27 sediment samples were collected from depths of 0 to 6 inches bgs (using stainless-steel 

trowels), and 22 sediment samples were collected from depths of 12 to 18 inches bgs (using stainless- 

steel trowels and stainless-steel hand augers). The sediment samples were collected for the purpose of 

defining the vertical extent of sediment contamination. A total of 49 environmental samples plus six 

duplicates were collected. Seven sediment sample locations (S42SD001, S42SD003, S42SD004, 

S42SD006, S42SD009, S42SD012, and S42SD018) were actually surface soil samples collected outside 

the wetland areas. 

All sediment samples were submitted to a fixed-base laboratory for silver analysis. Eleven sediment 

samples were submitted to a fixed-based laboratory for toxicity tests; 10 of these samples were submitted 

for TAL metals, TOC, and grain size analysis to provide additional information necessary for the 

evaluation of silver toxicity. One of the 11 samples was submitted for bis(2-ethylhexyl) phthalate toxicity 

testing, base neutral acid (BNA) extractable organic compounds, TOC, and grain size analysis. Table 2-7 

provides a summary of the sample depth, duplicate location, and chemical analyses. Figure 2-15 
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illustrates the locations of the 49 environmental samples collected. Figures 2-16 and 2-17 illustrate the 

locations of all detected analytes. Appendix A provides the summary of chemical analytical data for the 

samples collected at Site 42. Appendix B provides a summary of the grain size analyses. 

The RI ecological risk assessment identified silver in sediments at Site 42 as a potential ecological risk. 

Sediment samples were collected at Site 42 during the pre-FS field investigation to better define the 

horizontal and vertical extent of silver in the sediments and to evaluate the toxicity of the silver. Samples 

were analyzed for metals and were used for sediment toxicity testing. During the sediment toxicity tests, 

significant toxicity was observed in all Site 42 samples relative to the control. However, the toxicity does 

not appear to be correlated with silver concentration or any other metal. Toxicity may be related to 

ammonia concentration in the sediments. The ammonia is believed to be generated by the 

decomposition of the organisms within the study. Toxicity also appears to be loosely correlated with 

micro-habitat. Because the data do not indicate a correlation between toxicity and silver concentrations in 

Site 42 sediment, the results of the toxicity tests do not lend themselves to the development of preliminary 

remediation goals (PRGs) for silver in sediment. The toxicity tests proved inconclusive with respect to the 

effect that the silver has on ecological receptors. 

The laboratory report for the toxicity tests performed for Site 42 is provided in Appendix C, and the 

evaluation of the toxicity testing is provided in Appendix D. 

2.2.7.2 Test Pit Investigation 

Three test pits (S42TPOl through S42TP03) were excavated at Site 42 to define the western extent of the 

landfill southwest of Building 1866. Test pit locations and the extent of the landfill at Site 42 are shown on 

Figure 2-l 5. Table 2-8 provides a summary of the test pit excavations. Each test pit location was visually 

inspected for the presence of unexploded ordnance (UXO) prior to and during the excavation activities. 

All test pits were photographed, and the location of each test pit was staked in the field and surveyed by a 

licensed land surveyor. 

The depths to substantial waste material ranged from approximately 4 to 10 feet bgs and the lengths 

varied from approximately 10 to 15 feet. The typical length of a test pit is approximately 15 feet. The 

widths of the test pits were approximately 3 feet. 

Landfill material was found in all three test pits excavated at Site 42. Sparse landfill material was 

encountered approximately 0.5 foot bgs at all three locations. The soil cover over the landfill material 

consisted mostly of brown sand, silt, and gravel with plant roots. The landfill material generally consisted 

of concrete, wood logs (cut), charred wood, and metal debris and, in some areas, included demolished 

steel drums. The landfill material at S42TP02 was distinctly different than the landfill material 
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encountered at S42TPOl and S42TP03 and is probably a result of the construction of Building 1866 and 

not landfill activities. In addition to the subsurface materials that were encountered, the land surface 

topography west of S42TP02 suggests that test pit S42TP02 marks the western extent of the landfill. The 

southwestern extent of the landfill material in the clearing southwest of Building 1866 is marked by the 

above-ground steam line, as indicated by the surface topography and the vegetation south of the 

clearing. Landfill material was not encountered at monitoring well boring 42MW07, marking the northern 

boundary. The following is an explanation of the test pit excavations at Site 42, in the order in which they 

were installed. Test pit logs are provided in Appendix E. 

Test Pit S42TPOl 

Test pit S42TPOl was installed in the clearing west of Building 1866. Abundant, odoriferous landfill 

material was encountered that consisted of domestic-type waste: wood, plastic, glass, and terracotta. 

Therefore, S42TP02 was installed approximately 140 feet to the west-northwest. 

Test Pit S42TP02 

Test pit S42TP02 was installed in the western corner of the clearing marked by an above-ground steam 

line. The landfill material encountered at test pit S42TP02 was sparse and intermixed with sand and 

gravel. It consisted of construction-type waste: orange plastic fencing, black plastic sheeting, and trace 

amounts of metallic debris. The waste was absent at 3 feet bgs, and this point was underlain by 

approximately 3 feet of sand and gravel, grading into apparent natural material consisting of a mixture of 

sand and silt at approximately 6 feet bgs. 

Test Pit S42TP03 

The proposed location, south of Building 1866, for test pit S42TP03 was not excavated because the 

location was inaccessible due to the above-ground steam lines. Instead, test pit S42TP03 was installed 

approximately 40 feet west-northwest of S42TPOl. Abundant, odoriferous landfill material was 

encountered and consisted of industrial-type waste: plastic piping, flattened drums, and metallic debris. 

2.2.7.3 Wetland Delineation 

Wetlands were delineated as part of the pre-FS field investigation at Site 42 during the September 1999 

field activities. The results are illustrated on Figure 2-15. This wetland delineation identifies areas that 

may require special consideration when remedial alternatives are formulated in the FS The wetland 

delineation report is provided in Appendix F. 
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2.2.8 Sediment Toxicity Identification Evaluation (TIE) Demonstration 

Silver in sediment had been identified during the RI as a possible toxicity risk to ecological receptors. 

Due to the inconclusive results of the previous toxicity tests, the TIE study was performed (SAIC, 2001). 

The TIE study evaluated the factors associated with the toxicity of silver in sediment and pore water in 

order to determine the toxicological effects of silver on ecological receptors. The TIE study considers 

parameters including silver concentrations in sediment that exceed established benchmark values, 

AVS/SEM evaluation, pore water benchmark comparisons, factors that may or directly contribute to 

bioavailability and toxicity, presence of other contaminants other than metals that may contribute to 

toxicity, and spatial variation of samples and contaminants. The conclusion of the TIE study at Site 42 

indicates that silver is not a contributing contaminant in sediments with respect to toxicity. The TIE study 

did not further evaluate the actual cause of the toxicity within the study. Since silver was the only 

contaminant of concern within the media, once the TIE study determined that silver was not the cause of 

the toxicity, the conclusion could be drawn that sediment was not a media of concern. 

A subsequent on-site stream evaluation conducted in February 2003 by ecological personnel concluded 

that fine soil in the sediment and decaying vegetative matter in the stream result in the stream providing a 

very poor ecological habitat. The results of the stream evaluation indicated that the toxicity in the stream 

is more likely caused by poor habitat rather than chemicals in the sediment. 

2.2.9 2002 Field lnvesticlation 

This section describes the field activities that were conducted in January 2002 at Site 42. The field 

activities were conducted to better delineate the eastern boundary of the landfill and to provide additional 

groundwater data. Field activities at Site 42 included the installation of a test pit, the installation of three 

monitoring wells, and groundwater sample collection. 

2.2.9.1 Test Pit Investigation 

One test pit (S42TP04) was excavated at Site 42 on January 29, 2002 to determine if the landfill extends 

east of the eastern drainage ditch located southeast of Building 1866. The test pit location and the 

approximate extent of the landfill are shown on Figure 2-18. The test pit location was visually inspected 

for the presence of UXO prior to and during the excavation activities. The location of the test pit was 

staked in the field and surveyed by a licensed land surveyor. 

Landfill material was not found in test pit S42TP04 excavated at Site 42. The test pit was approximately 

10 feet long, three feet wide and eight feet deep. The soil consisted mostly of brown silt and clay that 
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became grayer with depth. The absence of subsurface landfill materials at S42TP04 and the land surface 

topography west of the test pit suggest that the landfill does not extend east of the eastern drainage ditch 

located southeast of Building 1866. The landfill limit was revised to reflect this new eastern boundary. 

The following is an explanation of the test pit excavation at Site 42. The test pit log is provided in 

Appendix E. 

Test Pit S42TP04 

Test pit S42TP04 was installed in the clearing southeast of Building 1866, just south of the above-ground 

steam lines. No landfill material was encountered during the excavation. No waste was encountered 

when the excavator became stuck in the mud (approximately 2 feet deep) near the drainage area south of 

Building 1866. 

2.2.9.2 Monitoring Well Installation 

Three additional monitoring wells were constructed at Site 42 to help determine if the shallow 

groundwater has been impacted by the landfill. Monitoring well S42MW08 has a lo-slot, lo-foot screen 

interval and was installed to a depth of approximately 15 feet bgs. Monitoring wells S42MW09 and 

S42MWlO have lo-slot, 7-foot screen intervals and were installed to depths of approximately 12 feet. 

The locations of these monitoring wells are shown on Figure 2-18. Monitoring well boring logs and 

construction sheets are provided in Appendix G. 

2.2.9.3 Groundwater Sampling 

Eight groundwater samples were collected from eight monitoring wells (S42MW02 to S42MW04 and 

S42MW06 to S42MWlO) at Site 42. Samples were analyzed for VOCs, SVOCs, pesticides, PCBs, TAL 

metals, explosives, nitrocellulose, nitroguanidine, and perchlorate. Groundwater sample chain of custody 

forms, sample log sheets, and data validation reports are provided in Appendices H, I, and J, 

respectively. A summary of groundwater sample results is presented below for the unfiltered samples. 

Filtered sample results are summarized where indicated. 

VOCs were detected in the sample from groundwater monitoring well S42MW04 and were infrequently 

detected at low concentrations in three of the remaining seven groundwater samples. 

1 ,I ,1 -Trichloroethane and 1 ,l -dichloroethane were detected in a single sample from monitoring well 

S42MW07 at concentrations of 2 ug/L and 4 ug/L, respectively. 1,1,2-Trichloroethane, chloroform, trans- 

1,2-dichloroethene, and vinyl chloride were also detected in only one sample (S42MW04) at 

concentrations of 4 us/L, 0.7 us/L, 4 ug/L, and 18 ug/L, respectively. Chlorobenzene and diethylether 

were detected in the sample from monitoring well S42MW02 both at a concentration of 1 ug/L. 
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1, I-Dichloroethene, methylene chloride, tetrachloroethene, and TCE were all detected in samples from 

monitoring wells S42MW07 and S42MW04 with the maximum detected concentrations all being detected 

in the sample from monitoring well S42MW04. Concentrations of 1 ,l-dichloroethene ranged from 

0.9 ug/L to 6 ug/L. Concentrations of methylene chloride ranged from 1 ug/L to 2 ug/L. Concentrations of 

tetrachloroethene ranged from 0.8 ug/L to 5 us/L. Concentrations of trichloroethene ranged from 4 ug/L 

to 860 ug/L. Finally cis-1,2-dichloroethene was detected in samples monitoring wells S42MW02, 

S42MW04, and S42MW06 at a maximum concentration of 660 ug/L. 

Historically, toluene, ethylbenzene, total xylenes and TCE and two of its degradation products 

cis-1,2-dichloroethene and vinyl chloride, were detected in soil and groundwater at Site 42. Historically 

groundwater samples from monitoring well S42MW04 contained the highest TCE concentrations. During 

this investigation TCE and two of its degradation products are still present in monitoring well S42MW04 

but the TCE appears to be degrading based on the decrease in TCE concentrations versus the historic 

(Phase I SI) and RI sampling events (i.e. 6,300 ug/L and 4,780 ug/L, respectively) and continued 

detection of cis-1,2-dichloroethene and vinyl chloride. 

Bis(2-ethylhexyl)phthalate, naphthalene, and phenanthrene were the only SVOCs detected in these 

groundwater samples. Bis(2-ethylhexyl)phthalate was detected in only the sample from monitoring well 

S42MW02 at a concentration of 2 ug/L. Naphthalene was detected in only the sample from monitoring 

well S42MWOl at a concentration of 5 ug/L. Phenanthrene was detected in samples from monitoring 

wells S42MW08, S42MW09, and S42MWlO all at a concentration of 5 ug/L. Historically, SVOCs have 

not been detected frequently at Site 42. The results of the groundwater sampling conducted during the 

2002 field investigation are consistent with historical data. 

2,4-Dinitrotoluene, 1,3,5-trinitrobenzene, and 2-amino-4,6-dinitrotoluene were the only explosive 

compounds detected in these groundwater samples. 2,4-Dinitrotoluene was detected in the sample from 

monitoring well S42MW03 at a concentration of 0.12 ug/L. 1,3,5-Trinitrobenzene was detected in 

samples from monitoring wells S42MW08 and S42MWlO at concentrations of 0.52 ug/L and 0.19 ug/L, 

respectively. 2-Amino-4,6-dinitrotoluene was detected in the sample from monitoring well S42MW08 at a 

concentration of 1.2 pg/L. No other explosive compounds were detected in these groundwater samples. 

Pesticides and PCBs were not detected in any of the groundwater samples collected during the 2002 field 

investigation. 

Calcium, magnesium, potassium, and sodium are considered to be essential nutrients and will not be 

discussed any further, Aluminum, arsenic, and nickel were detected in four of eight samples with the 

maximum detected concentrations all occurring in the sample from monitoring well S42MW07. 
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Concentrations of aluminum ranged from 476 ug/L to 117,000 ug/L. Arsenic concentrations ranged form 

3.6 ug/L to 18.1 ug/L. Nickel was detected at concentrations ranging from 9.8 ug/L to 248 ug/L. 

Beryllium (8.2 ug/L), chromium (195 ug/L), copper (113 us/L), lead (90 ug/L), and zinc (544 us/L) were all 

detected in only the sample from monitoring well S42MW07. Barium, iron, and manganese were 

detected in all eight samples. The maximum detected concentrations of barium (1,050 ug/L) and iron 

(176,000 ug/L) were detected in the sample from monitoring well S42MW07. The maximum detected 

concentration of manganese (9,340 ug/L) was detected in the sample from monitoring well S42MW08. 

Cadmium was detected in seven of eight samples at concentrations ranging from 0.3 ug/L to 5.3 ug/L with 

the maximum occurring in the sample from monitoring well S42MW07. Cobalt, thallium, and vanadium 

were detected in five of eight groundwater samples with the maximum detected concentrations all 

occurring in the sample from monitoring well S42MW07. The maximum detected concentrations of all 

metals, except manganese, occurred in the sample from monitoring well S42MW07 and the 

concentrations of most of these metals in the sample from monitoring well S42MW07 were at least one 

order of magnitude higher than all other groundwater samples. The elevated metals concentrations in the 

sample from monitoring well S42MW07 suggests that the source of metals contamination may be 

upgradient of Site 42 consistent with the historic findings for this well. 

Arsenic, barium, cadmium, calcium, cobalt, iron, magnesium, manganese, nickel, potassium, sodium, and 

thallium were the only metals detected in filtered groundwater samples. Concentrations of metals in these 

filtered samples were similar to or less than those detected in the unfiltered metals samples. Most 

significantly none of the maximum detected concentrations of filtered metals were found in monitoring 

well S42MW07. 

Perchlorates were not detected in any of the groundwater samples collected during the 2002 field 

investigation. 

2.2.10 2003 Field lnvestiaation 

This section describes the field activities that were conducted in February 2003 at Site 42. The field 

activities were conducted to better delineate the boundaries of the landfill (i.e., the extent of waste) and 

the depth of waste within the limits of the landfill and to provide additional subsurface soil data. Field 

activities at Site 42 included the installation of eleven test pits and the collection of eleven subsurface soil 

samples. A summary of the test pit findings and sample analyses are provided in Tables 2-8 and 2-9 

respectively. 
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2.2.10.1 Test Pit Investigation 

Eleven test pits (S42TP05 through S42TP15) were excavated at Site 42 on February 6 and 7, 2003 to 

delineate the extent of the Site 42 landfill. The test pit locations and the revised limit of landfill are shown 

on Figure 2-20. The test pit locations were visually inspected for the presence of UXO prior to and during 

the excavation activities. The locations of the test pits were staked in the field and surveyed by a licensed 

land surveyor. 

Each of the test pits excavated along the perimeter of the landfill were started beyond what was thought 

to be the limits of the landfill and extended toward and into the landfill. Where possible, the depths of the 

test pits were increased until the bottom of the waste was encountered. However, due to the size of 

equipment, the total depth of waste in several of the test pits located in the center of the landfill was not 

determined. The following is an explanation of each of the eleven test pit excavations at Site 42. The 

test pits were inspected for the presence of waste, type of waste, and any staining. Geological 

information was not obtained for each of the test pits. Test pit logs are provided in Appendix E. 

Test Pit S42TP05 

Test pit S42TP05 was excavated and sampled February 6, 2003. The test pit was located approximately 

250 feet northwest of Building 1866 and was oriented in a northwest to southeast direction. The pit 

started northwest of and perpendicular to the above-ground steam lines and progressed southwest 

toward the above-ground steam lines. Due to site conditions, mainly the surface topography and location 

of the above-ground steam lines, the excavator could not be repositioned to continue excavation toward 

the above-ground steam lines. Therefore, after excavating 26 feet of trench without encountering waste, 

the excavator rotated 180” and continued the excavation (starting from the above-ground steam lines and 

extending the trench northwest toward the excavator). The final test pit measured approximately 36 feet 

long by 2 feet wide by 6 feet deep. Only the second, IO-foot long portion of the test pit was surveyed. 

The test pit end closest to the above-ground steam lines (the southeast end) was located approximately 

4 feet northwest of the above-ground steam lines. No waste was found within the excavation. 

Test Pit S42TP06 

Test pit S42TP06 was excavated and sampled February 6, 2003. The test pit was located approximately 

250 feet west of Building 1866 and was oriented in an east to west direction. The test pit measured 

approximately 21 feet long by 2 feet wide by 6 feet deep at the east end and 4 feet deep at the west end. 

The pit was excavated on a slope; therefore, the uphill end was excavated deeper than the downhill end. 

The top of waste was encountered at approximately 0.5 feet bgs on the east end of the trench (uphill end) 

and at approximately 2 feet bgs on the west end of the trench (downhill end). The bottom of waste 
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extended approximately 3 feet bgs on the west end of the trench and was not encountered on the east 

end of the trench. Waste extended to the base of the trench (approximately 6 feet bgs) on the east end of 

the trench, but excavation was stopped due to the presence of groundwater. 

Test Pit S42TP07 

Test pit S42TP07 was excavated and sampled February 6, 2003. The test pit was located approximately 

200 feet southwest of Building 1866 and was oriented in a southwest to northeast direction. The test pit 

measured approximately 18 feet long by 2 feet wide by 8.5 feet deep at the northeast end and 3.5 feet 

deep at the southwest end. The test pit was excavated on a slope; therefore, the uphill end was 

excavated deeper than the downhill end. The top of waste was encountered at approximately 1 foot bgs 

for the entire length of the test pit. The bottom of waste extended to a depth of approximately 3.5 feet bgs 

on the southwest end (downhill end) of the trench. Waste extended to a depth of approximately 8.5 feet 

bgs on the northeast end (uphill end) of the trench, but excavation was stopped due to the presence of 

groundwater. 

Test Pit S42TP08 

Test pit S42TP08 was excavated and sampled February 6, 2003. The test pit was located approximately 

145 feet southwest of Building 1866 and was oriented in a southwest to northeast direction. The test pit 

measured approximately 11 feet long by 2 feet wide by 8.5 feet deep at the northeast end and 8 feet deep 

at the southwest end. The test pit was excavated on a slope; therefore, the uphill side was excavated 

deeper than the downhill side. The top of waste was encountered at approximately 1 foot bgs on the 

southwest end (downhill end) of the trench and at approximately 0.5 foot bgs on the northeast end (uphill 

end) of the trench. Waste extended to a depth of approximately 8 feet bgs on the southwest end of the 

trench and at a depth of approximately 8.5 feet bgs on the northeast end of the trench. The bottom of 

waste was not determined. Excavation stopped due to the presence of groundwater. 

Test Pit S42TP09 

Test pit S42TP09 was excavated and sampled February 6, 2003. The test pit was located approximately 

90 feet southwest of Building 1866 and was oriented in a southwest to northeast direction. The test pit 

measured approximately 12 feet long by 2 feet wide by 9 feet deep. The top of waste was encountered at 

approximately 3 feet bgs. Waste extended to a depth of approximately 9 feet bgs. There was a 

petroleum odor in the test pit. Groundwater was not encountered, but excavation stopped at 9 feet bgs 

due to reach limitations of the excavator, The bottom of waste was not determined. 
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Test Pit S42TPlO 

Test pit S42TPlO was excavated and sampled February 6, 2003. The test pit was located approximately 

215 feet southwest of Building 1866 and was oriented in a southwest to northeast direction perpendicular 

to the stream. The test pit measured approximately 9 feet long by 2 feet wide by 6 feet deep. The 

southwest end of the test pit was approximately 6 feet from the stream. The top of waste was 

encountered at approximately 1 foot bgs on the southwest end and approximately 0.5 foot bgs on the 

northeast end. The bottom of waste extended to a depth of approximately 3.5 feet bgs at the southwest 

and northeast ends of the test pit. 

Test Pit S42TPll 

Test pit S42TPll was excavated and sampled February 6, 2003. The test pit was located approximately 

110 feet south of Building 1866 and was oriented in a southwest to northeast direction perpendicular to 

the above-ground steam line just south of the building. The test pit measured approximately 10 feet long 

by 2 feet wide by 6 feet deep. The top of waste was encountered at approximately 4 feet bgs. Waste 

extended to a depth of approximately 6 feet bgs. A petroleum odor was present in the test pit. A water 

pocket was encountered at approximately 5.5 feet bgs. The water poured into the test pit from the 

northwest wall of the excavation. The water was dark with an oily sheen on it. The groundwater was not 

sampled. Excavation was halted due to water in the excavation. The bottom of waste was not 

determined. 

Test Pit S42TP12 

Test pit S42TPl2 was excavated and sampled February 6, 2003. The test pit was located approximately 

155 feet southwest of Building 1866 and was oriented in a north to south direction. The test pit measured 

approximately 13 feet long by 2 feet wide by 9 feet deep. The top of waste was encountered at 

approximately 1 foot bgs. Waste extended to a depth of approximately 9 feet bgs. Groundwater was not 

encountered, but excavation stopped at 9 feet bgs due to reach limitations of the excavator. 

Test Pit S42TP13 

Test pit S42TP13 was excavated and sampled February 7, 2003. The test pit was located approximately 

195 feet south of Building 1866 and was oriented in a north to south direction. The test pit measured 

approximately 14 feet long by 2 feet wide by 8.5 feet deep on the north end and 4 feet deep on the south 

end. The pit was excavated on a slope; therefore, the uphill end was excavated deeper than the downhill 

end. The top of waste was encountered at approximately 3 feet bgs. The bottom of waste extended at 

approximately 4 feet bgs (south end) and 8 feet bgs (north end). 
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Test Pit S42TP14 

Test pit S42TP14 was excavated and sampled February 7, 2003. The test pit was located approximately 

180 feet west of Building 1866 and was oriented in a northwest to southeast direction. The test pit 

measured approximately 10 feet long by 2 feet wide by 5 feet deep. The top of waste was encountered at 

approximately 2.5 feet bgs. The bottom of waste extended at approximately 4 feet bgs (southeast end) 

and 3.5 feet bgs (northwest end). 

Test Pit S42TP15 

Test pit S42TP15 was excavated and sampled February 7, 2003. The test pit was located approximately 

140 feet west of Building 1866 and was oriented in a northwest to southeast direction. The test pit 

measured approximately 9.5 feet long by 2 feet wide by 6.5 feet deep. The top of waste was encountered 

at approximately 1 foot bgs. The bottom of waste was found approximately 4 feet bgs. 

2.2.10.2 Subsurface Soil Sampling 

One subsurface soil sample was collected from the bottom of each of the 11 test pits during the February 

2003 field investigation. The purpose of the soil sampling was to aid in estimating the amount of 

hazardous and non-hazardous wastes within the limits of the landfill. The sample locations within the test 

pits excavated during the 2003 field investigation were selected based on field observations. In test pits 

with visibly stained areas, soil samples were collected from those stained areas. In test pits with no 

visible staining, soil samples were collected from the soils within the waste layer. Lastly, for those test 

pits with no visible sign of contamination or waste, the samples were collected from the end to the test pit 

closest to the landfill. Samples were collected by removing soil from the sampling area using the 

excavator. Disposable trowels and Encore samplers were then used to collect the soil sample from the 

bucket of the excavator (where soil did not come in contact with the bucket of the excavator). The 

samples were analyzed for TCL VOCs, TCL SVOCs, TCL Pesticides/PCBs, TAL metals, cyanide, 

explosives, nitrocellulose, nitroglycerin, nitroguanidine, and perchlorate. Table 2-9 summarizes the 

samples collected and the groups of compounds analyzed. Sample chain-of-custody forms, sample log 

sheets, and data validation reports are provided in Appendices H, I, and J, respectively. A summary of 

the sample results is presented below. 

Fourteen VOCs were detected in the 11 soil samples collected from the test pits. These VOCs include 

1,2-dichlorobenzene, 1,6dichlorobenzene, 2-butanone, acetone, chlorobenzene, cyclohexane, 

ethylbenzene, isopropylbenzene, methyl tert-butyl ether, methylene chloride, toluene, total xylenes, 

trichloroethene, and trichlorofluoromethane. Methylene chloride was the only VOC detected in all 11 

samples. However, all 11 methylene chloride results were qualified with a “B” indicating that this 
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compound is likely related to laboratory blank contamination and should not be considered present in the 

samples. To determine if any of the VOC results would result in characterization of the soil as hazardous 

waste, the results were divided by 20 to simulate the 20 to 1 dilution used by laboratories during a toxicity 

characteristic (TC) procedure. These numbers were compared to the Resource Conservation and 

Recovery Act (RCRA) TC levels. None of the VOC results exceed toxicity levels that would characterize 

the soil as a hazardous waste. The analytical results are summarized in Appendix A and on Figure 2-21. 

Twenty-seven SVOCs were detected in the 11 soil samples collected from the test pits. These SVOCs 

included 2,4-dimethylphenol, 2-methylnaphthalene, 4-nitrophenol, acenaphthene, acenaphthylene, 

anthracene, benzaldehyde, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 

benzo(g,h,I)perylene, benzo(k)fluoranthene, bis(2-ethylhexyl)phthalate, butyl benzyl phthalate, carbazole, 

chrysene di-n-butyl phthalate, dibenzo(a,h)anthracene, dibenzofuran, diethyl phthalate, fluoranthene, 

fluorine, indeno( 1,2,3-cd)pyrene, naphthalene, phenanthrene, phenol, and pyrene. To determine if any of 

the SVOC results would characterize the soil as hazardous waste, the results were divided by 20 to 

simulate the 20 to 1 dilution used by laboratories during a TC procedure. These numbers were compared 

to the RCRA TC levels. None of the SVOC results exceed toxicity levels that would characterize the soil 

as a hazardous waste. The analytical results are summarized in Appendix A and on Figure 2-21. 

Five pesticides/PCBs were detected in the 11 soil samples collected from the test pits. These 

pesticides/PCBs include 4,4’-DDD, alpha-chlordane, aroclor-1254, dieldrin, gamma-chlordane. To 

determine if any of the pesticide and PCB results would characterize the soil as a hazardous waste, the 

results were divided by 20 to simulate the 20 to 1 dilution used by laboratories during TC procedure. 

These numbers were compared to the RCRA TC levels. None of the pesticide or PCB results exceed 

toxicity levels that would characterize the soil as a hazardous waste. The analytical results are 

summarized in Appendix A and on figure 2-21. 

One explosive compound (HMX) was detected in one of the 11 soil samples collected from the test pits. 

HMX was detected at 1.6 mg/kg in Test Pit Number 7. 

Twenty-two inorganics were detected in the 11 soil samples collected from the test pits. These inorganic 

compounds included aluminum, antimony, arsenic, barium, beryllium, cadmium, calcium, chromium, 

cobalt, copper, iron lead, magnesium, manganese, mercury, nickel, potassium, selenium, silver, sodium, 

vanadium, and zinc. To determine if any of the inorganic compound results would characterize the soil as 

hazardous waste, the results were divided by 20 to simulate the 20 to 1 dilution used by laboratories 
during a TC procedure. These numbers were compared to the RCRA TC levels. Cadmium and lead 

were detected in Test Pit Number 12 at levels that would indicate that soils within the area of Test Pit 

060312/P 2-25 CT0 0805 



Number 12 may be characterized as hazardous waste. The analytical results are summarized in 

Appendix A and on Figure 2-21. 

Hazardous Waste Evaluation 

In order to estimate the potential extent of hazardous waste within Site 42, all available positive 

detections from soil sampling performed at Site 42 were compared to the list of compounds found in the 

RCRA TC list of parameters and the concentrations at which these compounds are found to be toxic. 

The parameters in the TC list were selected because analysis for the TC is the likely method that the 

disposal facility would require for waste disposal characterization. The analytical results from each 

positive detection were divided by 20 to get a maximum concentration that could be found in the leachate 

of that sample had it been subjected to TC analytical testing and all of the chemical leached from the 

sample. If the values from this process were found to be in excess of the concentrations used for toxicity 

characterization, the soil was assumed to be hazardous waste. 

This conservative (i.e., it assumes that 100% of the contaminant will leach from the sample during the TC 

testing procedure) process indicated that soil samples collected from test pit S42TP012 and soil boring 

42814 could be characterized as a hazardous waste. The compounds found within the soil samples 

collected from these locations with concentrations higher than 20 times TC levels include; cadmium 

(20.3 mglkg found in test pit S42TP012) and lead (118 mg/kg to 376 mglkg found in soil boring 42B14 

and 210 mg/kg in test pit S42TP012). Figure 2-20 presents the estimated location and thickness of waste 

within Site 42 that may be characterized as hazardous waste. 

060312/P 2-26 CT0 0805 



TABLE 2-1 

TEMPERATURE DATA FOR LAPLATA, CHARLES COUNTY, MARYLANC 
SITE 42 FEASIBILITY STUDY 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

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

Extreme13) 
Most Recent 

Minimum 
Date of 

Temperature 
Extreme 
Minimum 

31 g/21/1956 

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

- 



TABLE 2-2 

PRECIPITATION DATA FOR LAPLATA, CHARLES COUNTY, MARYLANC 
SITE 42 FEASIBILITY STUDY 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

IIIIUIII- uawy 
.AI:..:h.a:CLI I Maximum Daily 1 
:-..-M rr-:n.. 1 Most Recent Date of 1 Average”) Monthly Max 

Precipitation Pkb,p,LCIr,“,, 
I Precipitation 

3.42 2.37 1/27/l 976 
2.85 L.L I LILJI I YY4 

3.96 - 
3.11 

! 2.38 3/26/l 978 
I 2.16 

1 
I 4/l 4/l 970 

4.13 2.23 5/l 6/l 983 
3 3.81 7.49 6/22/l 972 

July 4.12 4.2 7/l 3/l 975 
August 4.6 9.8 81271-l 97 1 

September 4.31 5.21 9/l 3/l 989 
October 3.36 5.45 10/14/l 955 

November 3.21 2.64 11/28/l 993 
December 3.16 2.4 12/21/1951 

9.8 8/2711971 

Month 

January 
February 

March 
April 
May 

I June 

I Annual I 44.04 

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

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



TABLE 2-3 

MISCELLANEOUS WEATHER DATA FOR LAPLATA, CHARLES COUNTY, MARYLANC 
SITE 42 FEASIBILITY STUDY 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

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

Minimum Temperature Less 
Than or Equal to 32 Degrees 96 October 24 April 20 
Maximum Temperature Less 
Than or Equal to 32 Degrees 8 December 21 February 11 
Maximum Temperature Greater 
Than or Equal to 90 Degrees 24 May 25 September 3 
Growing Season (‘) 187 N/A N/A 

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. 

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



TABLE 24 

CHEMICALS RETAINED AS HUMAN HEALTH COPCS”’ 
SITE 42 FEASIBILITY STUDY 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

CAS Chemical 
Number 

Volatile Oraanic Comoounds 
79-00-5 1,1,2-Trichloroethane 
75-35-4 1 1 -Dichloroethene 1 
156-59-2 cis-1,2-dichloroethene 
127-l 8-4 Tetrachloroethene 
79-01-6 Trichloroethene 
75-01-4 Vinvl Chloride 

Surface Surface/ Groundwater Surface Sediment Soil Soil 
Soil Subsurface Water to to 

Soil Air (2) Groundwater (3) 

X 
X 
X 
X 
X 
X 

Semivolatile Organic Compounds 
(50-32-8 (Benzo(a)pyrene I I X I I I I I I 
PesticideslPCBs 

160-57-I IDieldrin I I I I I I X I 

Lnromlum (rorarj 
143~~au-d Iron 
7439-92-l Lead 

7440-22-4 Silver 
7440-62-2 Vanadium 

Notes: 
X - Indicates chemical is retained as a COPC. 
1 - Source: TtNUS, 1999a 
2 - Chemicals with maximum detected concentrations exceeding EPA SSLs for migration from soil to air. 
3 - Chemicals with maximum detected concentrations exceeding EPA SSLs for migration from soil to groundwater. 



TABLE 2-5 

ESTIMATED RME CANCER RISKS AND NON-CARCINOGENIC HAZARD INDICES”) 
SITE 42 FEASIBILITY STUDY 

IHDIV - NSWC, INDIAN HEAD, MARYLAND 

Malntenanca worker, Residential Child, Adolescent 
Exposure Route Full Time Employee Constnlctlon worker Full-Time Residential Adult Age 1 to 6 Lifetime Resident 
INCREMENTAL CANCER RISK 

Trespasser 

Groundwater 
lngesbon 
Dermal Contact 
Amble”1 VOC Inhalation 
lnhalatlo” I” Shower 
Subtotal 
All Salt 

NA NA NA 3 37E+Ol 7 86E+Ol NA NA 
NA 4 75E-01 NA 2 58E+OO 6 74E+OO NA NA 
NA 3 OOE-04 NA NA NA NA NA 
NA NA NA 4 DOE-04 NA NA NA 
NA 4 75E-01 NA 3.63E+Ol 8 53E+Ol NA NA 

lnwdental Ingeston NA 5 15E-01 NA 171E-01 1 59E+OO NA NA 
Dermal Contact NA 1 03E-01 NA 1 36E-01 2 ZZE-01 NA NA 
Fugltive Dust lnhalatlon NA NT NA NT NT NA NA 
Ambient VOC lnhalatlon NA NA NA NA NA NA 
Subtotal 

NA 
NA 6 19E-01 NA 3 07E-01 1 82E+OO NA NA 

Sediment 
Incidental Ingestran I 2 62E-02 I 1 26E-01 I 2 62E-02 1 1 40E-02 1 1 30E-01 Dermal Contact I NA 228E62 3 05E-02 3 

76E-02 1 52E-02 
1 1 

946E-03 I 1 ME-02 [ NA Subtotal I 1 15E-02 5 67E-02 I ( 1 63E-01 I 
4 15E-02 

1 
2 34E-02 1 46E-01 NA Swfara lni, ( I ( 3 42E-02 - -. - - - - - 

lnadental Ingeston 
Dermal Contact 
Fugltwe Dust lnhalabo” 
Amblent VOC lnhalatlon 
Subtotal 
surfar. wk.trr - -. - - - . . - .-. 
Ingestlo” 
Dermal Contact 
Subtotal 
Total of All Media 

NC NA NC NA NA NA NC 
NC NA NC NA NA NA NC 
NC NA NC NA NA NA NC 
NC NA NC NA NA NA NC 
NC NA NC NA NA NA NC 

NA NA NA 191E-02 8 93E-02 NA 3 IlE-02 
NA NA NA 1 92E-03 3 13E-03 NA 2 33E-03 
NA NA NA 2 llE-02 9 24E-02 NA 3.35E-02 

5.67E-02 1.26E+O 4.151-02 3.66E+Ol 6.74E+Ol NA 6.77E-62 

NT -- No twuty factor (slope factor or RfD) IS applicable for the selected COPCs for this exposure route 
Rusks due to lead are evaluated separately usrng the IEUBK or adult toxlaty model 

NA -- Exposure route not applicable I” that medum for that receptor 
NC -- NO substances wele selected as COPCs for this exposure route and enwonmental medium 
Hazard lndv%s (I e summation of the hazard quotients) are used only for comparison purposes 

and do not reflect actual addWe “o”cara”oge”,c effects 
Estimated cancer and noncancer risks assume a Reasonable MaxImum Exposure (RME) 
1 - Source TtNUS. 1999a 



TABLE 2-6 

ESTIMATED CTE CANCER RISKS AND NON-CARCINOGENIC HAZARD INDICES”’ 
SITE 42 FEASIBILITY STUDY 

IHDIV - NSWC, INDIAN HEAD, MARYLAND 

Malntensnce worker, Residential Child, Adolescent 
Exposure Route Full Time Employee ConstructIon Worker Full-Time Residential Adult Age 1 to 6 Lifetime Resident 
INCREMENTAL CANCER RISK 

Trespasser 

NT -- No toxlwty factor (slope factor or RfD) IS applicable for the selected COPCs for this exposure route 
Risks due to lead are evaluated separately using the IEUBK or adult toxiuty model 

NA -- Exposure route not appkcable in that medum for that receptor 
NC -- No substances were selected as COPCs for this exposure route and ewronmental medium 
Hazard lndlces (I e summation of the hazard quobents) are used only for comparison purposes 

and do not reflect actual additive noncartinogenlc effects 
Estimated cancer and noncancer risks assume a Central Tendency Exposure (CTE) 
1 -Source TtNUS 1999a 



TABLE 2-7 

ENVIRONMENTAL SAMPLING AND ANALYSIS SUMMARY 
PRE-FEASIBILITY STUDY INVESTIGATION 

SITE 42 FEASIBILITY STUDY 
IHDIV-NSWC, INDIAN HEAt 

PAGE 1 OF 2 
-AND 

SEDIMENT. 
S42SDOOl 

S42SDOOl 

S42SD002 

S42SD002 

S42SDOO3 

S42SD003 

S42SD004 

S42SD004 

S42SDOO5 

S42SD005 

S42SD006 

S42SD006 

S42SD007 

S42SD007 

S42SD008 

S42SD008 

S42SD009 

S42SD009 

S42SDOlO 

S42SDOlO 

S42SDOll 

S42SDOll 

S42SD012 

S42SD012 

S42SD013 

S42SD013 

S42SD014 

Sample Designation 

Sample 
Depth 

(inches 
below 

ground I 
surface) ‘2 j 

t : 

5 5 

a a 
I I 

TE 42 - OLSEN ROAD LANDFILL TE 42 - OLSEN ROAD LANDFILL 

Location 



TABLE 2-7 

Location 

S42SD014 

S42SD015 

S42SD015 

S42SD016 

S42SD016 

S42SD017 

S42SD017 

S42SD018 

S42SD018 

S42SD019 

S42SD019 

S42SD020 

S42SD020 

S42SD021 

S42SD021 

S42SD022 

S42SD022 

S42SD023 

S42SD024 

S42SD025 

S42SD026 

S42SD027 

ENVIRONMENTAL SAMPLING AND ANALYSIS SUMMARY 
PRE-FEASIBILITY STUDY INVESTIGATION 

SITE 42 FEASIBILITY STUDY 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

PAGE 2 OF 2 

Sample 
Depth 

Sample Designation (inches 
below 

si 
E m 

ground 
surface) ‘Z ‘$ P 

2; 

I p -0 ki .g I” 
m r! > ‘ii 4 u 

- 

a 
$t 

.E 

i 

- 

- 

- 

- 

- 

- 

- 

- 

- 
. 

- 

- 

- 

- 

- 

- 

- 

- 
. 
- 
. 
- 
. 
- 
. 
- 
. 

- 

1 
2 

Explosives including nitrocellulose, nitroguanidine, and nitroglycerine 
Duplicates were submitted to the lab blind for the same analysis listed for the environmental 
sample except at S42SD0140006 the duplicate was submitted only for BNAs 

- 

In 
2 
m 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 
- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 



TABLE 2-8 

TEST PIT INVESTIGATION SUMMARY 
SITE 42 

INDIV-NSWC, INDIAN HEAD, MARYLAND 
PAGE 1 OF 2 

342TPOl X 

542TP02 X 

S42TP03 X 

Wood, plastic, glass, terra cotta 

Waste (trash), metal, plastic 

Waste (trash), metal (debris and crushed drums), plastic 
pipe, rubber tire 

2002 Field Investigation I*) 

4 0.5 

10 0.5 

4 0.5 

S42TP04 X Silt and clay 8 NA 

2003 Field Investigation “I 

Light brown clay with some organic material 

plastic sheeting. No natural material encountered. 



TABLE 2-8 

a a 
F aa 

TEST PIT = f 
do 
iiLL 
P 
4 

S42TP0131 
S42TP014 X 

S42TP015 X 

TEST PIT INVESTIGATION SUMMARY 
SITE 42 

INDIV-NSWC, INDIAN HEAD, MARYLAND 
PAGE 2 OF 2 

COMMENTS 

Waste (trash) includes wood/timbers, some metal drum 
shells, and plastic. Natural material encountered (4 feet bgs 8.5 
@ south end and 8.5 feet bgs @, north end). 
Waste (trash) includes wood debris, bricks, and small 
amounts of fabric/plastic. Natural material encountered (4 5 
feet bgs Q west end and 3.5 feet bgs @ east end). 

3 

2.5 

Waste (trash) includes wood, plastic, steel pipe, brick, and 
concrete. Natural material encountered at 4 feet bgs. 6.5 1 

1 See Figure 2-15 for test pit locations, and refer to Appendix E for test pit logs. 
2 See Figure 2-l 8 for test pit locations, and refer to Appendix E for test pit log. 
3 See Figure 2-20 for test pit locations, and refer to Appendix E for test pit logs. 
4 Indicates average thickness. Refer to test pit logs for minimum and maximum cover thicknesses 



TABLE 2-9 

ENVIRONMENTAL SAMPLING AND ANALYSIS SUMMARY 
2003 FIELD INVESTIGATION 

SITE 42 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

Analytes 

Sample Location Sample Number Depth (ft 9 
bw) 6 

b 

l- 2 

(Soil Samples 

S42TPOlO 1 .-5’TPnlWlO7 I -.-.. -m-w 6 IxIxIxlxlxTx~x~x 
S42TPOll --- 



HEAD DIVISION 

WVN BY DATE 
IAMM w/l31 0 R Tetra Tech NUS, Inc. CayTRAcT wham OWNER NO. 

4020 
ECUED BY DATE 

0805 
APPROVED BY DATE 

IL wm 
FACILITY LOCATION MAP 

GJL S/3/01 
CosTISC”EDu.E-AREA 

SITE 42 - OLSEN ROAD LANDFILL 
su?=uovED BY DATE 

I I I IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SGUE 

- 

AS NOTED 
DRAWlNO NO REV 

FIGURE 2-l 0 
P.\GISWSWC ,ND!AN HFAmSITF I nrlTl”Y .nm a-D ClCllr..,I -IT*-. . ..I -..-.- . ..- 



PLEISTOCENE 
DEPOSITS 

POTOMAC 
RIVER 

MAlTAWOMAN 
CREEK 

ACAU:4tJZOGXlO.dwg 07/09/03 HJB PIT 

PALEOCENE CALVERT 
DEPOSITS FORMATlON 

HECKED BY 
RM 7/7965 

COST/SCHED-AREA 
I I I 

AS ?iiTED 

GENERALlZED CRDSS SECllON OF ME REGION 
IHDIV-NSWC. INDIAN HEAR, MARXAND 

APPROMD BY 

DRAW% NO. 

- 



I LEGEND: 
SITE NUMBER SITE NAME 25 Hypo Discharge X-Ray Building No. 2 

1 Thorlum Spill 26 Thermal Destructor 2 
2 Waste Crank Case 011 Applied to Torrence Road 27 Thermal Destructor 1 

3 Nltroglycerln Exploslon, Nltratlon Bulldlng Area 28 Orlglnal Burning Ground 
4 Lloyd Road 011 Spill Sites 29  he valley 
5 X-Ray Building 731 30-38 Stump Neck Annex 
6 Building 1349, Hypo Spill 39 Organlc Plant Outfall 
7 Bulldlng 682, HMX Splll 40 Palladium Catalyst In Sediments 

8 Buildlng 766. Mercury Deposits 41 Scrap Yard 
9 Patterson Avenue, 011 Spill 42 ~ o s n  Rard h d ~ l ~  

10 Single-base Propellant Grains Spill 43 Toluene Disposal Site 

11 Coffee Road Landfill 44 Soak Out Area 

12 Town Gut Landfill 45 Abandoned Drums 
..: .:. .. 
.,.... . 

APPROXIMATE SlTE LOCATION 

13 Palnt Solvents Disposal Ground 46 Cadmium Sandblost Grlt 
14 47 Mercuric Nitrate Dlsposal Area - - Waste Acld Dlsposal Plt STREAM 
15 Mercury Deposits In Manhole, Flourlne Lab 48 Nltroglycerlne Plant Disposal Area NAVAL RESERVE BOUNDARY 

- - - 

16 Laboratory Chemical Disposal 49 Chemical Disposal Area -100 - CONTOUR INTERVAL 10 FEET 
17 Disposal Metal Parts Along Shoreline 50 Building 103. Crawl Space 7 ROW DIRECTION 
1 8  Hog Island 51 Building 101, Dry Well 

19 ~ & c h  B a s h  a t  Chlp Collection Houses 52 Building 102, Dry Well 

20 53 Mercury Contominatlon 
Single-base Powder Facilities of the Sewage System 

21 Bronsan Road Londfill 54 Building 101 
22 

0 1800 3600 
NG Slums Burnlng Slte 55 Building 102 

23 Hydraulic 011 Spill Discharges From Extrusion Plant 56 IW87 - Lead Contamination SCALE IN F E E T  

24 Abandoned Draln Llnes 57 TCE Building 292 Area 

DRAW BY 
HJB 7 / 9 5 3  

CHECKED BY DATE 
RM 7/7/03. 

COST/SCHED-AREA 

I I I 

SCALE 
AS NOTED 0 

FORM CADD NO. TtNUS-BV.DWG - REV 0 - 1/20/98 

@ Tetra Tech NUS, hc. 

SITE LOCATION MAP 
SITE 42 - OLSEN ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

CONTRACT NO. 
4020 

OWNER NO. 
0805 

APPROMD BY 
GJL 

APPROMD BY 
772703 

DATE 

DRAWlNG NO. 
FIGURE 2-3 REV. 



LEGEND 

8 ; 
A / Topographic Contour 

1 Historical Monitoring 
‘ell/Subsurface Soil 

0 Historical Subsurface Sample / -V (5 tt. Contour Interval) 

Sediment Sample 
0 Historical Sediment Sample 

SedimentSurface Water Sample 
@I Historical Surface Soil Sample 

..’ ‘.,.** Visible Debris Perimeter 

Surface Soil Sample 
a Historical Surface Water Sample 

^ _ ‘Mater Sample 
at Historical Soil Sample 

f?Qw Trail 
‘G ream 

n15~onca1 monitoring Well 0 m 2002 Field Investigation Monitoring Well 
q 2002 Field Investigation Test Pit 

d Estimated Groundwater Flow Direction 

E 2003 Field Investigation Test Pit /I\/ Paving 
0 1999 PreFeasibility Study Test Pit m RipmD 

n RI 
A RI 
@ RI 
A RI sunace \ 
m Ui_._l_-a . . 

0 R Tetra Tech NUS, Inc. 

I::::;::;I 

CONTRACT N”MsER OWNER NO. 
4020 0805 

r%FFR0M0 SY DATE 

SITE CONDITIONS MAP GJL 7i0lO3 

I 
SITE 42 - OLSEN ROAD LANDFILL 

APPmvEcsY DATE 
I I 

SCALE IHDIV-NSWC, INDIAN HEAD, MARYLAND - - 

AS NOTED 
ORAWING NO. REV 

FIGURE 2-4 0 
~~swswc~INol/w_H~7~z9~Fs APR sm 42 -OLSON ROAD LANOFlLL uwom_vr ,MM13 Km2 



SILVER 13.7 mg 
BIS(~-ETHYWEXn)PHTHALATE 41008 us 

SILVER 3.68 mg/kg 
BlS(2-ETHYLHEXn)PHTHALATE 57008 ug/kg 
4.4-DDE 8.4P ug/kg 
4.4-DDT 16 u g h  

42SS-13D 03/92 

SILVER 7.3 m g h g  
BlS(2-ETHW4EXn)PHTHALATE 24008 ug/kg 1 

+ 

OURCE: (BkR ENVIRONMENTAL 1 9 9 7 ~ )  

LEGEND: 

SURFACE WATER SAMPLE 

8 MONITORING WELL 

BORING LOCAION 

SURFACE SOIL/SEDIMENT SAMPLE 
............. SWAMP LIMITS 

NOTES: 
1. MONITORING WELL 42MW-1 WAS SEALED AFTER 

BEING DAMAGED AND IS NO LONGER USED. 

2. BIS (2-ETHYLHEXYL) PHTHALATE WAS 
REPORTED BY THE ANALYICAL LABORATORY 
IN LABORATORY BLANK SAMPLES. THEREFORE, 
THE LABORATORY-REPORTED VALUES SHOWN 
ON THIS FIGURE MAY NOT REPRESENT ACTUAL 
FIELD CONDITIONS. 

3. ONLY CONCENTRATIONS EXCEEDING USEPA 
SCREENING LEVELS ARE SHOWN. 

0 120 240 

SCALE IN FEET 
I 

NO. I DATE I REVISIONS I BY I CHKD I APPD I REFERENCES DRAWN BY 

I I I I I Tetra Tech NUS, Inc. CONTRACT NO. OWNER NO. 
4020 0805 

FORM CADD NO. TtNUS_BH.DGN - R E V  0 - 1/20/98 

CHECKED BY 
RM 7/7"3B3 

COST/SCHEO-AREA 

I I I 
SCALE 

AS NOTED 

HISTORICAL SURFACE SOIL/SEDIMENT SAMPLES 
SITE 42 - OLSEN ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

APPROVED G JL BY 

BY 

7 pi70 3 
DATE 

DRAWING NO. 
FIGURE 2-5 REV. 

0 



COPPER 
LEAD 
IRON 
BERYLLIUM 

OURCE: (B&R ENWRONMENTAL 1 9 9 7 ~ )  

LEGEND: 
.. . 

ARSENIC 
Dl-N-OCM PHMALATE 

ALUMINUM 22300 ug/L 
IRON 73100J ug/L 
BERYLLIUM 2.1J ug/L 
ARSENIC 3.7J u g h  
COPPER 32.5 u g h  
MERCURY 
MANGANESE 

1J u g h  
6430  u g h  

LEAD 13.9 ug/L 
Dl-N-BUM PHMALATE 0.9J u g h  

SURFACE WATER SAMPLE 

8 MONITORING WELL 

BORING LOCATION 

SURFACE SOIL/SEDIMENT SAMPLE 
........... . SWAMP LIMITS 

NOTE: 
1. ONLY CONCENTRATIONS EXCEEDING USEPA 

SCREENING LEVELS ARE SHOWN. 

SCALE IN FEET 

CONTRACT NO. OWNER NO. 
4020 0805 

CHECKED BY DATE 
JSW 7/7/03 
COST/SCHED-AREA 

I I I 
SCALE 

AS NOTED 

APPROVED BY DATE 
G JL 7/8/03 

APPROVED BY DATE 
HISTORICAL GROUNDWATER SAMPLES 

SITE 42 - OLSEN ROAD LANDFILL 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

DRAWING NO. FIGURE 2-6 1 REV. 
n 

FORM CADD NO. TtNUS_BH.DGN - R E V  0 - 1/20/98 



LEAD 
SILVER 

2-METHYLNAPHTHALENE 
PHENANTHRENE 
FLUORENE 
ACENAPHTHENE 
NAPHTHALENE 
DIBENZOFURAN 
4.4-DDT 

PYRENE 
4.4-DDT 

BlS(2-ETHYLHEXYL)PHTHALATE 11 OOOEB ug/kg 

4281 7-3 (9-1 1 03/92 

LEGEND: 
SURFACE WATER SAMPLE 

8 MONITORING WELL 

BORING LOCATION 

SURFACE SOIL/SEDIMENT SAMPLE 

(4-6) SAMPLE DEPTH INTERVAL (ft bgs) 
............ . SWAMP LIMITS 

NOTES: 
1. BIS (2-ETHYLHEXYL) PHTHALATE WAS 

REPORTED BY THE ANALYTICAL LABORATORY 
IN LABORATORY BLANK SAMPLES. THEREFORE, 
THE LABORATORY-REPORTED VALUES SHOWN 
ON THIS FIGURE MAY NOT REPRESENT ACTUAL 
FIELD CONDITIONS. 

2. ONLY CONCENTRATIONS EXCEEDING USEPA 
SCREENING LEVELS ARE SHOWN. 

SOURCE: (B&R ENVIRONMENTAL 1 9 9 7 ~ )  SCALE IN FEET I 

FORM CADD NO. TtNUS-BH.DGN - R E V  0 - 1/20/98 

NO. 

I I I 
SCALE 

AS NOTED 

DATE 
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HJB 7/+];3 

CHECKED BY DATE 

RM 7/7/03 
COST/SCHED-AREA 

@ Tetra Tech NUS, Inc. 

HISTORICAL SOIL BORING SAMPLES 
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4020 
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0805 
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G JL 7/8/03 
APPROVED BY DATE 



Groundwater Potentiometric 
Contours (FT MSL) 
Dashed where inferred 

@ Monitoring Well (FT MSL) 
/v Topographic Contour 

(5 ft. Contour Interval) 

POTENTIOMETRIC SURFACE CONTOUR 
SITE 42 - OLSEN ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 



P:\GIS\NSWC-INDIAN-HEAD\7129-FS.APR SlTE 42 - SS TAGS LAYOUT 10/30/03 KMP 

4 2 5 5 9  0 3 / 9 2  
D e p t h  = 0 . 0  - 0 . 5 '  
S e r n ~ v o l a t i l e  O r g a n i c s  ( u g / k g )  

P e s t i c i d e s / P C B s  ( u g / k g )  
4 , 4 ' - D D T  

4 2 5 5 8  0 3 / 9 2  
D e u t h  = 0 . 0  - 0 . 5 '  
S e r n ~ v o l a t i l e  O r g a n i c s  ( u g / k g )  
BI; (2-ETHYLHEXYL) PHTHALATE 7 1 0 0  1 \ 
P e s t i c i d e s / P C B s  ( u g / k g )  

4 2 5 5 1 0  0 3 / 9 2  
D e p t h  = 0 . 0  - 0 . 5 '  
S e r n ~ v o l a t i l e  O r g a n i c s  ( u g / k g )  
B I S  (2-ETHYLHEXYL) PHTHALATE 6 4 0 0  
P e s t i c i d e s / P C B s  ( u g / k g )  
4 , 4 ' - D D T  4 . 9  

1918 

4 2 5 5 1 0  (DUP) 0 3 / 9 2  
D e p t h  = 0 . 0  - 0 . 5 '  
S e r n ~ v o l a t i l e  O r g a n i c s  ( u g / k g )  
B I S  (2-ETHYLHEXYL) PHTHALATE 8 9 0 0  

I 

5 4 2 5 5 0 3  1 0 / 9 7  
D e p t h  = 0 . 0  - 0 . 5 '  
S e r n ~ v o l a t i l e  O r g a n i c s  ( u g / k g )  
BENZO ( B )  FLUORANTHENE 4 5  J 
CHRYSENE 5 5  J 

5 4 2 5 5 0 3  (DUP) 1 0 / 9 7  
D e p t h  = 0 . 0  - 0 . 5 '  
S e r n ~ v o l a t i l e  O r g a n i c s  ( u g / k g )  
BENZO ( B )  FLUORANTHENE 5 0  J 

LEGEND 
8 Historical Monitoring WelllSubsurface Soil 

Sediment Sample 
A Sediment6urface Water Sample 
@ Surface Soil Sample 
A Surface Water Sample 
@ Historical Monitoring Well 
0 Historical Subsurface Sample 

Historical Sediment Sample 
@ Historical Surface Soil Sample 
A Historical Surface Water Sample 

Historical Soil Sample 
New Monitoring Well 
Topographic Contour 

/V (5 ft. Contour Interval) 

& Jeep Trail 
Stream 4 Estimated Groundwater Flow Direction 

/V Paving 

Riprap 

100 Feet 
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03/92 

Sernlvolatlle Organics iug/kgi 
BIS(2-ETHYLHEXYLIPHTHALATE 27000 

seiivolatile Organlcs iug/kgl 
BISI2-ETHYLHEXYLIPHTHALATE 13000 
~esticides/~c~s iug/kgl 

I 

4287 10/91 
Depth = 4.0 - 6.0' 
Semivolatile Organics (ug/kg) 
DI-N-BUTYL PHTHALATE 199 
DI-N-OCTYL PHTHALATE 199 
Inorganics lrng/kgl 
ALUMINUM 11700 
BARIUM 89.0 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
NICKEL 
POTASSIUM 
VANADIUM 

I Depth = 9.0 - 11.0 
voiatile organics iug/kgi 
METHYLENE CHLORIDE 6 
Semivolatile Oraanics lualkai 

PestlcidesIPCBs Iuglkgl 1 HEPTACHLOR EPOXIDE 3 
1norganzcs lmg/kg) I ALUMINUM 9940 

I IRON 

NICKEL 
POTASSIUM 
VANADIUM 

Depth = 19.0 - 21.0' 
Semivolatile organics (ug/kg) 
DI-N-BUTYL PHTHALATE 333 
Inorganics lmg/kg) 
ALUMINUM 
BARIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 

4288 
Depth = 4.0 - 6.0' 
Inorganics img/kgl 
ALUMINUM 

VANADIUM 14.0 
64.0 

4287 IDUP) 10/91 Depth = 4.0 - 6.0' 
Volatrle organics iug/kgi 
METHYLENE CHLORIDE 4 

I Depth = 9.0 - 11.0 IRON 
LEAD 
MAGNESIUM 
MANGANESE 

~e~ivolatile Organics lug/kg) 
DI-N-BUTYL PHTHALATE 223 
Pestlcides/PCBs Iualkal 

semivolatile Organics lug/kgl 
BIS 12-ETHYLHEXYLI PHTHALATE 498 

NICKEL 
Depth = 9.0 - 11.0' 
Volatile Orqanics iualkqi 

42SB7 
Depth = 9.0 - 11.0' 
Inorganlcs irng/kg) 
ALUMINUM 4700 

POTASSIUM 
VANADIUM 
ZINC 

4261 10/91 
Depth = 4.0 - 6.0' 
volatile Orqanics luq/kql 

. . 
ACETONE 9 
Semivolatile Organics Iuglkgl 
BIS (2-ETHYLHEXYLI PHTHAIATE 178 Depth = 9.0 - 11.0' 

Semivolat~le organics 
DI-N-BUTYL PHTHALRTE 

BARIUM 
CHROMIUM . - 

METHYLENE CHLORIDE 9 
Sernivolat~le Organrcs lug/kg) 
DI-N-BUTYL PHTHALATE 215 
Inorganics lmg/kgi 
ALUMINUM 10200 
BARIUM 98.0 
CHROMIUM 10.0 
COBALT 18.0 

1 LEAD Semivolatile Organics (ug/kgl 
BIS 12-ETHYLHEXYLI PHTHALATE 20' 
Pestlcides/PCBs (uo/kql 

Depth = 24.0 - 26.0' 1 Sem~volat~le Orsanics luslks) 3 I POTASSIUM 599 CHROMIUM 

COPPER 10.0 
IRON 46500 
LEAD 6.0 
MAGNESIUM 1700 
MANGANESE 34.0 
NICKEL 27.0 
VANADIUM 25.0 
ZINC 60.0 

Depth - 24.0 - 26.0' 
semivolarlle organics iug/kgi 
DI-N-BUTYL PHTHALATE 220 
Inorganics img/kgi 
lLUMlNUM 5260 
CHROMIUM 6.0 
IRON 2200 
LEAD 6.0 
MANGANESE 75.0 
VANADIUM 21.0 
ZINC 10.0 

LEAD 
MAGNESIUM 
MANGANESE 
NICKEL 
POTASSIUM 
VANADIUM 
ZINC 

Depth = 14.0 - 16.0' 
Semrvolatile Organics iug/kgl 
BIS(2-ETHYLHEXYLIPHTHALATE 8400 

Depth = 19.0 - 21.0' 
Semlvolatlle Organics 
Dl-N-BUTYL PHTHALATE 
Inorganics img/kgl 
ALUMINUM 

Depth = 19.0 - 21.0' 
sernlvolatile Organics lug/kgl 
BISl2-ETHYLHEXYLIPHTHAIATE 28000 

BARIUM 
CHROMIUM 
COBALT 
IRON 
LEAD 

volatile Organrcs lug/kg) 
METHYLENE CHLORIDE 10 
Sem~volat~le Organics iuglkgl 
DI-N-BUTYL PHTHALATE 286 

Inorganics (mg/kgl 
ALUMINUM 

42B3 10191 
Depth = 4.0 - 6.0' 

Inorganic6 lrng/kgl 
ALUMINUM 
BARIUM 
CHROMIUM 

Volatile Organics lug/kgl 
METHYLENE CHLORIDE 40 
Sernlvalatlle Oroanics iualkai 

CHROMIUM 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
NICKEL 
POTASSIUM 

> 

DI-N-BUTYL PHTHALATE 342 
COBALT 
COPPER 
IRON 
LEAD 

Inorganics img/kgl 
ALUMINUM 18300 
BARIUM 57.0 
CHROMIUM 12.0 

MAGNESIUM 
MANGANESE 
NICKEL 
VANADIUM 
ZINC 

COPPER 
IRON 
LEAD 
MANGANESE 

VANADIUM 29.0 
ZINC 57.0 

NICKEL 
VANADIUM 
ZINC 

Depth = 9.0 - 11.0' 
Volatile Organics lug/kg) 
METHYLENE CHLORIDE 7 
Semiv~latlle Organics iug/kgl 
Dl-N-BUTYL PHTHALATE 253 

Depth = 14.0 - 16.0' 
Volatile Organics lug/kg) 
METHYLENE CHLORIDE 12 Depth = 14.0 - 16.0' 

Volatile Organlcs lug/kg) 
METHYLENE CHLORIDE 19 
Sern~volatlle Oroanics iuolkoi 

Semlvolatlle Organics iuglkgl 
DI-N-BUTYL PHTHALATE 225 
lnoraanics imalkal Depth = 14.0 - 16.0' 

volatile Organlcs lug/kgi 
METHYLENE CHLORIDE 6 

. .  . 
ALUMINUM 16500 DI-N-BUTYL PHTHALATE 238 
CHROMIUM 
IRON 
LEAD 
MANGANESE 

Inorganics img/kgl 
ALUMINUM 
BARIUM 

Semlvolatrle Organics iug/kg) 
01-N-BUTYL PHTHALATE 366 
Inorganics (mg/kgl 
ALUMINUM 
BARIUM 

CHROMIUM 
NICKEL 
VANADIUM 
ZINC 

COPPER 
IRON 
LEAD 
MAGNESIUM 

CALCIUM 
CHROMIUM 
COBALT 
COPPER 

Depth = 24.0 - 26.0' 
volarlle Organrcs lug/kgl 
METHYLENE CHLORIDE 9 
Sernlvolatile Organics iuglkgl 
DI-N-BUTYL PHTHALATE 306 

MANGANESE 
NICKEL 
VANADIUM 
ZINC 

IRON 
LEAD 
MAGNESIUM 
MANGANESE 

Depth = 24.0 - 26.0' 
Volatile Organics lug/kgl 
METHYLENE CHLORIDE 18 

Inorganics lmg/kgl 
iiLUMINUM 
BARIUM 

NICKEL 
VANADIUM 
ZINC CHROMIUM 12.0 

IRON 20800 
LEAD 8.0 
MANGANESE 108 
NICKEL 10.0 
VANADIUM 12.0 
ZINC 12.0 

sernlvolar~le organics iug/kgi 
DI-N-BUTYL PHTHALATE 331 
Inorganics img/kgl 
ALUMINUM 3440 

voiari~e organics ~ug/kgi 
METHYLENE CHLORIDE 7 
Sem~volatrle Oroanics iualkal 

CHROMIUM 
IRON 
MANGANESE 
VANADIUM 

> * 

DI-N-BUTYL PHTHALATE 200 
Inorganics img/kgl 
ALUMINUM 
BARIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 

POTASSIUM 1290 
VANADIUM 19.0 
ZINC 61.0 

LEGEND 
Historical Monitoring WelllSubsurface Soil 
Sediment Sample 
SedimentEurface Water Sample 
Surface Soil Sample 
Surface Water Sample 
Historical Monitoring Well 
Historical Subsurface Sample 
Historical Sediment Sample 
Historical Surface Soil Sample 
Historical Surface Water Sample 
Historical Soil S a m ~ l e  - 
Topographic Contour 
(5 f t  Contour Interval) ... . . . . Debris Perimeter 

' \+' Landfill Perimeter 
$$? Jeep Trail 
/;v' Stream 

-) Estimated Groundwater Flow Direction 
/V Paving 

Riprap 
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42816 10191 
Depth = 9.0 - 11.0' 
Volatile Organics Iuglkg) 
ACETONE 81 
CHLOROBENZENE 4 9 
ETHYLBENZENE 684 
METHYLENE CXLORIDE 13 
TOLUENE 20 
XYLENES, TOTAL 1510C 
semrvolatile organrcs luglkgl 
BENZOIAlANTXRACENE 360 
BENZOIAI PYRENE 313 
BENZOIBIFLUORANTHENE 394 
BENZO(G,H, I1 PERYLENE 290 
BENZOIKIFLUORRNTHENE 325 
BISIZ-ETHYLHEXYLI PHTHALATE 416 
CHRYSENE 464 
DIETHYL PHTXRLATE 916 
FLUORANTHBNF 580 
TNDENOllr2,3-COIPYRENF 302 
PHENANTHRENE 847 
PYRENE 1390 
PestlcidesIPCBs Iuglkgi 
4.4'-DDE 7 
ALPHI-CHLORDIINE 3 
BETA-BHC 2 

42812 
Depth = 14.0 - 16.0' 
PestlcideslPCBs iualkoi 

LNDOSULFAN SULFATE 15 
GAMMA-CHLORDANE 3 
Inarganics Imglkgl 
ALUMINUM 6840 
BARIUM 50.0 

ENOOSULFIN 11 
lnorganics Irnglkg) 
ALUMINUM CADMIUM 

CALCIUM 
CHROMIUM 
COBRLT 
COPPER 
IRON 
LERD 
MAGNESIUM 
MILNGANESE 
MERCURY 
NICKEL 

4282 
Depth = 4.0 - 6.0' 
lnorganlcs Irnglkgl 
ALUMINUM 
BARIUM 
CHROMIUM 

BARIUM 
CHROMIUM 
COBRLT 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
NICKEL 
SODIUM 
YBNitDlUM 
ZINC 

10191 I h = 4.0 - 6.0. 
Volatile Oroanics luolkol - * 

METHYLENE CHLORIDE 6 
Sernivolatile Organics iuglkgi 
ENDOSULFAN SULFATE 12 

COPPER 
IRON I Inorganics Irnglkgl 

ALUMINUM 
CHROMIUM 

SILVER 1.0 
SODIUM 220 
VANADIUM 24.0 
ZINC 97.0 

Depth = 16.0 - 18.0' 
Volatile Organics Iuglkg) 
XYLENES, TOTAL 29 
PestlcidesIPCBs Iuglkgl 
BIS (2-ETHYLXEXYLI PHTHiiIBTE 316 
D l - I - B U T Y L  P H T H I I A T E  234 
ENDOSULFAN SULFATE 13 
Inarganics Imglkgl 
ALUMINUM 4800C 
BARIUM 60.0 
CHROMIUM 6.0 
COBALT 7.0 
IRON 140OC 
LERD 8.0 
MANGANESE 108 
NICKEL 7.0 
SODIUM 117 
VANADIUM 16.0 
ZINC 19.0 

Depth = 18.0 - 20.0' 
Sernivolatile Organics luglkgi 
Dl-N-BUTYL PHTHALATE 222 
ENDOSULFAN SULFITE 10 
Tnorganics Irnglkgl 
ALUMINUM 5620 
BARIUM 54.0 
BERYLLIUM 1.0 
CHROMIUM 16.0 
COBALT 7.0 
IRON 2690C 
LEAD 10.0 
MANGANESE 81.0 
NICKEL 8.0 
SODIUM 152 
YBNADIUM 51.0 

MAGNESIUM 
MANGANESE 
NICKEL 
ViiNIlDlUM 1 Depth - 19.0 - 21.0' 

Volatile Organlcs (uglkgi 
METHYLENE CHLORIDE 10 
PestlcidesIPCBs Iuglkgi 
4.4'-DDT 8 
ENDOSULFRN SULFATE 16 
Inorganics Irnglkg) 
ALUMINUM 3110 
CHROMIUM 2.0 
IRON 15500 
MANGANESE 32.0 
ZINC 11.0 

IRON 1 LEAD 
MANGANESE 
VANADIUM 42814 10191 

Depth = 4.0 - 6.0, 
Volatile Organics Iuglkg) 
METHYLFNE CHLORIDE 7 
PesticidesIPCBs IugIkgI 
4.4'-DDT 10 
ALPHA-CHLORDANE 2 
BETA-BHC 2 

Depth - 9.0 - 11.0' 
lnorganlcs lrnglkgl 
ALUMINUM 14300 
BARIUM 76.0 
CHROMIUM 15.0 

Depth - 14.0 - 16.0' 
Volatile Organics Iuglkg) 
METHYLENE CHLORIDE 8 
Inorganrcs lmg/kgi 
ALUMINUM 10200 
BARIUM 133 
CHROMIUM 9.0 

IRON 19000 1 LERD 11.0 
DELTA-BHC 
E N D R I N  
lnorganlcs lrnglkgi 
ALUMINUM 
BARIUM 
CALCIUM 

. ~ 

Dl-N-BUTYL PHTHILATE 198 
Inarganics Irnglkgl 
nIUMINUM 5410 
BARIUM 69.0 
CHROMIUM 5.0 

neprh = 24.0 - 26.0' 
Volatile Organics luglkg) 
ACETONE 140 
Semivolatlle Organlcs (uglkgi 
BLNZOIAI PYRLNE 279 

IRON 

MRGNESTUM VANADIUM I ZINC COBALT 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
NICKEL 
POTASSIUM 
VBNADIUM 

CHROMIUM 
COBALT 
COPPER 
IRON 

Depth = 19.0 - 21.0' 
Volatile Organics Iuglkg) 
METHYLENE CHLORIDE 7 
Semlvolatile Organics iuglkgi 
Dl-N-BUTYL PHTHALRTE 361 

1 ZINC 
Depth = 29.0 - 31.0' 
Volatile Organics Iuglkg) 
METHYLENE CHLORIDE 6 

MAGNESIUM 1560 
MANGANESE 156 
NICKEL 16.0 
POTASSIUM 754 
VANADIUM 19.0 
ZINC 40.0 

Depth = 9.0 - 11.0' 
Volatile Organics Iuglkgl 
BCETONE 167 
METHYLFNE CHLORIDE 6 
Semrvolarile Organics IugIkgI 
BISI2-ETHYLHEXYLIPHTHIIATE 668 
PesticideslPCBs (uglkgi 
4.4'-DDD 5 
4.4'-DDT 22 
BETA-BHC 2 

Tnorganlcs (rnglkgl 
ALUMINUM 
BARIUM 
CADMIUM 
CHROMIUM 
COBALT 

Semivolatile organics 1 
DT-N-BUTYL PHTHALRTE 
Inorganics (rnglkgi 
ALUMINUM 
CHROMIUM 
IRON 
LEAD 
MANGBNESE 

Volatile Organics Iuglkg) 
METHYLENE CHLORIDE 10 
Semivolatile Oraanics Iuslkai I COPPER 

IRON 

MAGNESIUM 
MANGANESE 

. . 
Dl-N-BUTYL PHTHALATE 266 
PesticidesIPCBs Iuglkgl 
LNDOSULFAN SULFATE 9 
Tnorganics Irnglkgl 1 ALUMINUM 2920 

NICKEL 
VANADIUM 1 
Depth = 24.0 - 26.0' 
semrvolatile Organics IuglkgI 
Dl-N-BUTYL PHTHBLATE 273 
lnorganlcs lrnglkgl 
ALUMINUM 5220 
BARIUM 63.0 
CHROMIUM 11.0 

MiNGBNESE 
NICKEL 
VANADIUM 10.0 1 ZINC 13.0 

Depth = 24.0 - 26.0' 
Volatile Organics Iuglkg) 
TOLUENE 
Semivolatile Organics luglkgi 
BENZOIAI PYRENE 

COBALT 
COPPER 

IRON 

MAGNESIUM 

BISI2-ETHYLHEXYLIPHTHALATE 
Dl-N-BUTYL PHTHALRTE 

SODIUM 
VANADIUM 

CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
NICKEL 
POTASSIUM 
VANADIUM 

Depth = 14.0 - 16.0' 1 Semlvolatile Orqanics IuqIkqI . . 
2-METHYLNAPHTHA~ENE 742 
ACENAPHTHENE 1480 
DIBENZOFURAN 1220 
FLUORENE 1030 
NAPHTHALENE 410 
PHENANTHRENE 1240 
PYRENE 309 
PesticidesIPCBs IugIkgI 
4,4'-DDT 4 
DELTA-BHC 2 
ENOOSULFAN SULFATE 2 2 
GAMMA-BHC IIINDRNEI 1 METHOXYCHLOR 7 

35 
lnarganlca (rnglkgl 
ALUMINUM 5320 
BARIUM 84.0 
CHROMIUM 6.0 
COBALT 11.0 
COPPER 11.0 
IRON 10000 
LERD 8.0 
MRNGANESE 120 
NICKEL 9.0 
SODIUM 124 
VANADIUM 10.0 
ZINC 35.0 

42814 IDUP) 10191 
Depth - 9.0 - 11.0' 
volatile Organics Iuglkg) 
ACETONE 211 
PesticidesIPCBs luglkgi 
DELTA-BHC 3 
ENDOSULFAN 11 5 
ENDOSULFAN SULFATE 2 4 
GAMMA-BHC ILINDANEI 4 
Inarganlcs (rnglkgl 
ALUMINUM 11300 
BARIUM 79.0 
CRLCIUM 633 
CXROMIUM 10.0 
COBALT 11.0 
COPPER 17.0 
IRON 17400 
LEAD 316 
MIGNESIUM 1360 
MRNGANFSE 261 
MERCURY 0.0 
NICKEL 11.0 
POTASSIUM 707 
SILVER 19.0 
VANADIUM 24.0 
ZINC 109 

PesticidesIPCBs IugIkgI 
ENDOSULFAN SULFATE 
Inorganics imglkgl 
ALUMINUM 
BARIUM 
BERYLLIUM 
CHROMIUM 
COBRLT 
COPPER 

LBRD 

Depth - 9.0 - 11.0' 
volatile organics (uglkg) 
METHYLENE CHLORIDE 5 J 
Sernivolatile Organlcs Iuglkgi 
BISl2-ETHYLHEXYL)PHTHAbATE 7500 
DI-N-BUTYL PHTHALLTE 68 J 

MAGNESIUM 
MANGANESE 
NICKEL 
POTASSIUM 
VANADIUM 
ZINC 

neprh = 14.0 - 16.0' 
Volatile Organics Iuglkg) 
TRICHLOROETHENE 43 
Semivolatile Organlcs (uglkgi 
BTSI2-ETHYLHEXYL)PHTHRLRTE 4800 
DI-N-BUTYL PHTHILATE 52 J 

Depth = 19.0 - 21.0' 
Sernlvolatile Organics luglkgl 
BIS(2-ETHYLHEXYL!PHTHALATE 23000 
PestlcidesIPCBs Iuglkgi 
4,4'-ODT 7.9 

I Deoth - 19.0 - 21.0' 
PesElcldesIPCBs IugIkgI 
ENDOSULFAN SULFATE I Inoraanrcs Imalkai 

42B15 10191 
Depth = 9.0 - 11.0' 
Volatrle Orginlcj luglkgl 
ACETONE 7 9 
Sernivolatile Organics Iuglkgl 
Dl-N-BUTYL PHTHALATE 283 

Depth = 9.0 - 11.0' 
Sernivolatile Organics Iuglkg) 
BTSIZ-ETHYLHEXYLIPHTHRLATE 6600 CHROMIUM 

COBRLT 
COPPER I Dl-N-BUTYL PHTHALATE 59 J 

neprh = 14.0 - 16.0' 
Volatile Organics IugIkgI 
TRICHLOROETHENE 33 
Semivolatile Organics Iuglkg) 
BISIZ-ETHYLHEXYLIPHTHRLATE 2900 

IRON 1 LEBD PesticidesIPCBs luglkg) 
ENDOSULFRN I T  6 
ENDOSULFRN SULFATE I7 
Inorganics Imglkgl 
ALUMINUM 13000 

MAGNESIUM 
MANGANESE 
NICKEL 
POTASSIUM 
VANADIUM 
ZINC 

42810 
Depth = 4.0 - 6.0' 
Volatile Organics luglkgl 
METHYLENE CHLORIDE 
PesticldeslPCBs (uglkg) 
4.4'-DDT 
ENDOSULFAN SULFATE 
GAMM2-BHC ILINOANEI 
Inorganrcs (rnglkgi 
ALUMINUM 
BARIUM 
CHROMIUM 
COBALT 
CYANIDE 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
NICKEL 
VANbOlUM 
ZINC 

MERCURY 
NICKEL 
POTASSIUM 
VANADIUM 
ZINC 

Depth = 9.0 - 11.0' 
Volatile Organics Iuglkg) 
METHYLENE CHLORIDE 
TRICHLOROETHENE 
PesticidesIPCBs Iuglkgl 
ENDOSULFAN SULFATE 
Inorganics irnglkgl 
ALUMINUM 

BARIUM 307 
BERYLLIUM 1.0 
CALCIUM 802 
CHROMIUM 17.0 
COBRLT 8.0 
COPPER 13.0 
IRON 22400 
LEAD 12.0 
MAGNESIUM 1530 
MANGANESE 46.0 
NICKEL 15.0 
POTRSSIUM 601 
SODIUM 271 
VANADIUM 22.0 
ZINC 104 

Depth = 14.0 - 16.0' 
Semrvolitlle Organlcs Iuglkgl 
BISl2-ETHYLHEXYLIPHTHRLRTE 236 
DI-N-BUTYL PHTHALRTE 283 
PesticidesIPCBs Iuglkg) 
ENDOSULFAN SULFATE 13 
Inorganice Imglkgl 
ALUMINUM 9900 
BARIUM 24.0 

rle Organics Iuglkg) 
(LHEXYLI PHTHALATE 3100 

Depth = 24.0 - 26.0' 1 Volatile Orqanlcs IuqIkqI 
42B19 
Depth = 9.0 - 11.0' 
Volatile Organlcs Iuglkgl 
1.2-DICHLOROETHENE (TOTAL) 
TRICHLOROETHENE 
Sernlvolatlle Organics Iuglkgi 
BTSIZ-ETHYLHEXYLIPHTHAIRTE ZOO0 
DI-N-OCTYL PHTHALATE 47 
PestlcidesIPCBs Iuglkg) 
4.4'-DOT 4.7 

BARIUM 
CALCIUM 
COBALT 

LEAD 

CHROMIUM 
COBALT 
COPPER 
IRON I //AD Volatrle Orginlcj luglkgl 

I,>-DICHLOROETHENE ITOTRLI 57 
TRICHLOROETHENE 84 
Semrvolatlle Organrcs Iuglkgl 
BISIZ-ETHYLHEXYLIPHTHAIRTE 6400 

POTASSIUM 
Depth - 9.0 - 11.0' I 1 VANADIUM 
PesticldesIPcBs Iuglkg) ZINC 
ENDOSULPAN SULFATE 13 VANADIUM 

42811 (OUPI 
Death - 9.0 - 11.0' 

Inorganics (rnglkgl 
ALUMINUM 
BARIUM 

Depth = 19.0 - 21.0' 
Volatile Organics IugIkgI 
TRICHLOROETHENE 57 
PesticidesIPCBs lualkai 

Depth = 19.0 - 21.0' 
Volatrle Organics luglkgl 
TRICHLOROETHENE 180 
Sernlvolatlle Organlcs Iuglkgi 
BISl2-ETHYLHEXYLIPHTHALATE 18000 

CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 

CHROMIUM 
IRON PesticidesIPCBs luglkgl 

ENDOSULFAN SULFATE I Inoraanrcs Irnalkoi ENDOSULFAN I1 
ENDOSULFAN SULPITE 
Inorganics Imglkgi 
ALUMINUM 
CHROMIUM 
IRON 

ZINC 

MANGANESE I ZINC SODIUM 
VANADIUM 
ZINC 

voiarlle organics Iuglkgl 
METHYLENE CHLORIDE 
PeaticidesIPCBs Iuglkg! 
ENDOSULPClN SULFATE 
Inormanics Imalkal Deoth = 19.0 - 21.0' LE&D 

MAGNESIUM 
MANGANESE 
NICKEL 
POTASSIUM 
VANADIUM 

Volatile Organics iuglkg) 
TRICHLOROETHENE 
PesticidesIPCBs Iuglkgi 
4.4'-DDT 
BETA-BHC 
Inorganics Irnglkgi 
ALUMINUM 
BARIUM 

Semivolatile Organics Iuglkgl 
BIS 12-ETHYLHEXYLI PHTHALATE 454 
Dl-N-BUTYL PHTHALATE 379 

CHROMIUM 
IRON 
LEAD 
MRGNESIUM 
MANGANESE 
NICKEL 
POTASSIUM 
VANADIUM 

42SBll 
Depth = 9.0 - 11.0' 
Volatile Organics Iuglkgi 
METHYLENE CHLORIDE 

CHROMIUM 
COPPER 
IRON 
LERD 
MAGNESIUM 
MANGANESE 

MANGANESE 
NICKEL 
SODIUM 
ZINC 

TRICHLOROETHENE 9 

42B15 IDUPI 10191 
Depth = 9.0 - 11.0' 
Volatile Orsanlcs iuolkal . . 
METHYLENE CHLORIDE 13 
Sernrvolatlle Organlcs Iuglkgi 
DI-N-BUTYL PHTHALRTE 247 
PesticidesIPCBs Iuglkg) 
ENDOSULFAN SULFATE 13 

LEGEND 
8 Historical Monitoring WelllSubsurface Soil 

Sediment Sample 
A SedimenVSurface Water Sample 
O Surface Soil Sample 
A Surface Water Sample 
@ Historical Monitoring Well 
0 Historical Subsurface Sample 

Historical Sediment Sample 
@ Historical Surface Soil Sample 
A Historical Surface Water Sample 

Historical Soil Sample 
Topographic Contour 
(5 R. Contour Interval) ."."..."' Debris Perimeter 
LandfiN Perimeter 
Jeep Trail 
Stream 
Estimated Groundwater Flow Direction 

/V Paving 

RiDW 

lnorganlcs ImgIkgI 
ALUMINUM 
BARIUM 
BERYLLIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 

100 0 100 200 Feet 

P:\GlS\NSWC-INDIAN-HEAD\7129-fs.APR SITE 42 - SB TAGS (1) LAYOUT 10130103 KMP 

DEPARTMENT OF THE NAW CHESAPEAKE D ~ V ~ S ~ O N  NAVAL FACILITIES ENGINEERING COMMAND 09A 403 

WASHINGTON. D.C. 661 ANOERSEN DRIVE 04 404 
PITXSBURGH. PA 152M 

IHDIV-NSWC INDIAN HEAD INDIAN HEAD, MD DES. I J. MIHALIK 1 CHK. GJL 
SUBMITTED BY: TITLE DATE 

E.I.C. 405 
0 

SUBSURFACE SOIL POSITIVE DETECTIONS 401 408 

(SURROUNDING BLDG. 1866) PROGRAM MANAGER DATE 

z 402 048 
0 Z Co APPROVED DATE REVIEWED BY ROlCC SYMBOL DESCRIPTION SITE 42 - OLSEN ROAD LANDFILL 2 z DATE DATE APPROVE[ 

P ? 8 0 z 
SEAL AREA EFD FOR COMMAND NAVFAC REVlSlONS 



P:\GlS\NSWC-INDIAN-HEAD\7129-FS.APR SITE 42 - GW TAGS LAYOUT 10/30103 KMP 

S42MW02 10/97 
Volatile Organics (ug/L) 
CHLOROBENZENE 1 
CIS-1,2-DICHLOROETHENE 1 
SemiVolatile Organics (ug/L) 
DI-N-BUTYL PHTHALATE 2 1 
PHENOL 5 J  
Inorganics (mg/L) 
ARSENIC 5.8 J 
BARIUM 101 L 
CALCIUM 4480 K 
COBALT 7.1 
IRON 21200 L 
MAGNESIUM 2340 K 
MANGANESE 556 
NICKEL 9.4 K 
POTASSIUM 527 
SODIUM 36300 
ZINC 11.8 K 
Filtered Inorganics (mg/L) 
ARSENIC 8.3 J 
BARIUM 374 L 
CALCIUM 6370 K 
COBALT 4.1 
IRON 30900 L 
MAGNESIUM 2600 K 
MANGANESE 689 
NICKEL 6.1 K 
POTASSIUM 1020 
SODIUM 33600 
ZINC 116 J 

1 

S42MW04 
Volatile Organics (ug/L) 
1,1,2-TRICHLOROETHANE 
1,l-DICHLOROETHENE 
CIS-1,2-DICHLOROETHENE 
TETRACHLOROETHENE 
TRANS-1,2-DICHLOROETHENE 
TRICHLOROETHENE 
VINYL CHLORIDE 
Inorganics (mg/L) 
BARIUM 
CALCIUM 
IRON 
MAGNESIUM 
MANGANESE 
NICKEL 
POTASSIUM 
SODIUM 
Filtered Inorganics (mg/L) 
BARIUM 
CALCIUM 
IRON 
MAGNESIUM 
MANGANESE 
NICKEL 
POTASSIUM 
SODIUM 
ZINC 

S42MW04 (DUP) 
Volatile Organics (ug/L) 
1,1,2-TRICHLOROETHANE 
1,l-DICHLOROETHENE 
CIS-1,2-DICHLOROETHENE 
TETRACHLOROETHENE 
TRANS-1,2-DICHLOROETHENE 
TRICHLOROETHENE 
VINYL CHLORIDE 
Inorganics (mg/L) 
BARIUM 
CALCIUM 
IRON 
MAGNESIUM 
MANGANESE 
NICKEL 
POTASSIUM 
SODIUM 
Filtered Inorganics (mg/L) 
CALCIUM 
IRON 
MAGNESIUM 
MANGANESE 
NICKEL 
POTASSIUM 
SODIUM 

Inorganics (mg/L) 
BARIUM 
CALCIUM 
IRON 
MAGNESIUM 
MANGANESE 
NICKEL 
POTASSIUM 
SODIUM 
Filtered Inorganics (mg/L) 
ARSENIC 
BARIUM 
CALCIUM 
IRON 
MAGNESIUM 
MANGANESE 

LEGEND 
Monitoring Well 

Sediment Sample 

SedimenffSurface Water Sample 

@ Surface Soil Sample 

Surface Water Sample 

$ Historical Monitoring Well 

0 Historical Subsurface Sample 

Historical Sediment Sample 

@ Historical Surface Soil Sample 

A Historical Surface Water Sample 

a Historical Soil Sample 

/V Topographic Contour 
(5 fl. Contour Interval) 

Estimated Groundwater Flow Direction 
/\/ Paving 

S42MW07 10/97 
Volatile Organics (ug/L) 
1,1,1-TRICHLOROETHANE 7 
1,l-DICHLOROETHANE 3 
TRICHLOROETHENE 6 
SemiVolatile Organics (ug/L) 
BIS (2-ETHYLHEXYL) PHTHALATE 2 J 
Inorganics (mg/L) 
ALUMINUM 590000 1 
ARSENIC 102 K 
BARIUM 5520 
BERYLLIUM 47.2 
CADMIUM 7.1 K 
CALCIUM 92400 
CHROMIUM 839 
COBALT 357 
COPPER 700 
IRON 782000 
LEAD 575 
MAGNESIUM 108000 
MANGANESE 5270 
MERCURY 2.2 K 
NICKEL 958 
POTASSIUM 26200 
SODIUM 94300 
VANADIUM 854 
ZINC 2460 
Filtered Inorganics (mg/L) 
ALUMINUM 67700 K 
ARSENIC 11.8 
BARIUM 917 
BERYLLIUM 3.8 
CALCIUM 9740 K 
CHROMIUM 87.9 
COBALT 31.6 
COPPER 114 
IRON 76400 
LEAD 5 0 
MAGNESIUM 10400 
MANGANESE 472 
MERCURY 0.12 K 
NICKEL 90.4 
POTASSIUM 5960 K 
SODIUM 94400 
VANADIUM 102 
ZINC 419 

S42MW03 10/97 
SemiVolatile Organics (ug/L) 
2,6-DINITROTOLUENE 1 J  
Inorganics (mg/L) 
ALUMINUM 20.8 K 
BARIUM 23.3 L 
CALCIUM 4160 K 
IRON 1200 L 
MAGNESIUM 1050 K 
MANGANESE 79.3 
NICKEL 4.2 K 
POTASSIUM 557 
SODIUM 10600 
ZINC 7.8 K 
Filtered Inorganics (mg/L) 
ARSENIC 10 J 
BARIUM 394 L 
CALCIUM 17000 
COBALT 7.5 
IRON 27600 L 
MAGNESIUM 5280 K 
MANGANESE 5120 
NICKEL 1.2 K 
POTASSIUM 1160 
SODIUM 12600 
ZINC 51.6 

S42MW03 (DUP) 
Inorganics (mg/L) 
ARSENIC 
BARIUM 
CALCIUM 
COBALT 
IRON 
MAGNESIUM 
MANGANESE 
POTASSIUM 
SODIUM 
ZINC 
Filtered Inorganics 
ARSENIC 
BARIUM 
CALCIUM 
COBALT 
IRON 
MAGNESIUM 
MANGANESE 
NICKEL 
SODIUM 
ZINC 41.8 J 

100 Feet 

IR] Tetra Tech NUS, Inc. NO. 

D. PERRY 7-MAY-98 

DATE CONTRACT NO. 

4020 

OWNER NO. 

0805 

CHECKED BY DATE 
JSW 4-3-01 

COSTISCHED-AREA 

SCALE 

AS NOTED 

REVISIONS DRAWN BY DATE 

GROUNDWATER POSITIVE DETECTIONS 
REMEDIAL lNVESTlGATlON 

SlTE 42 - OLSEN ROAD LANDFILL 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

APPROVEDBY DATE 

GJL 7/8/03 

APPROVEDBY DATE 

DRAWING NO. 
FIGURE 2-12 

REV. 

0 



P:\GIS\NSWC-INDIAN-HEAD\7129-fs.APR SlTE 42 - SW TAGS LAYOUT 10/30/03 KMP 

s42swo2 
Inorganics (ug/L) 
BARIUM 
CALCIUM 
COPPER 
IRON 
MAGNESIUM 
MANGANESE 
POTASSIUM 
SODIUM 
VANADIUM 
ZINC 

S42SW02 (DUP) 
Inorganics (ug/L) 
ALUMINUM 
BARIUM 
CALCIUM 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
POTASSIUM 
SODIUM 

S42SWO1 10/97 
Inorganics (ug/L) 
ALUMINUM 1790 
BARIUM 111 L 
CALCIUM 4380 K 
COBALT 4.5 L 
COPPER 104 L 
IRON 11400 L 
LEAD 15.4 
MAGNESIUM 1030 K 
MANGANESE 1520 L 
MERCURY 0.17 
POTASSIUM 1720 
SODIUM 8210 K 
VANADIUM 5.4 L 
ZINC 221 J 

LEGEND 

Historical Monitoring WelllSubsurface Soil 
Sediment Sample 

A SedimentlSurface Water Sample 
@ Surface Soil Sample 
A Surface Water Sample 
@ Historical Monitoring Well 
0 Historical Subsurface Sample 

Historical Sediment Sample 
@ Historical Surface Soil Sample 
a Historical Surface Water Sample 
a> Historical Soil Sample 

Topographic Contour 
(5 ft. Contour Interval) 

@Jeep Trail 

j j Groundwater Flow Direction 
Paving 

0 Riprap 

S42SWO3 10/97 
Inorganics (ug/L) 
ALUMINUM 492 
ARSENIC 4.2 
BARIUM 87.3 L 
CALCIUM 18000 
COBALT 4.7 L 
COPPER 13.9 L 
IRON 21800 L 
LEAD 8.8 
MAGNESIUM 3600 K 
MANGANESE 992 L 
POTASSIUM 2600 
SODIUM 13000 
VANADIUM 3.4 L 
ZINC 52.1 J 

MAGNESIUM 
MANGANESE 
POTASSIUM 
SODIUM 
VANADIUM 
ZINC 20.5 

1 100 0 100 Feet 
I 

I AS NOTED 

NO. 

CHECKED BY DATE 
JSW 4-3-01 

COSTISCHED-AREA 

SCALE 

CONTRACT NO 

4020 

SURFACE WATER POSITIVE DETECTIONS 
SlTE 42 - OLSEN ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

APPROVED BY DATE 

DATE 

GJL 7/8/03 

APPROVED BY DATE 

D. PERRY 1-MAY-98 

DRAWING NO 

FIGURE 2-13 

REVISIONS @ Tetra Tech NUS, lnc. 
DRAWN BY DATE 



S42SD03 10/97 
AVS/Simultaneously Extracted Metals imy/kgl 
COPPER (SEMI 4.5 
LEAD (SEMI 2.1 
NICKEL (SEMI 20.4 
ZINC (SEMI 3.7 
Inorganics img/kgl 
ALUMINUM 5920 
ARSENIC 3.4 
BARIUM 27.1 
BERYLLIUM 0.27 

S42SD04 10/97 
AVS/Simultaneously Extracted Metals Imglkg) 
ACID VOLATILE SULFIDE 1.06 
CADMIUMiSEM) 0.27 J 
COPPERiSEMl 3.4 
LEAD (SEM) 4.9 

CALCIUM 
CHROMIUM 
COBALT 
COPPER NICKEL (SEMI 1.9 K 

ZINC (SEM) 15.8 
Inorganics (mg/ky) 
ALUMINUM 4930 I I IRON 13800 

LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SILVER 
VANADIUM 

ARSENIC 

COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 

ZINC 21.3 K 
Miscellaneous Parameters imglkgl 
TOTAL ORGANIC CARBON 1720 

POTASSIUM 
Semivolatile Organics iug/kyl 

SILVER 
Dl-N-BUTYL PXTHALATE 

VANADIUM 15.1 
Inoryanics imy/kgl 

ZINC 23.7 K 
ALUMINUM 8630 

Miscellaneous parameters (mg/ky) 
BARIUM 55.0 

5180 
CALCIUM 

TOTAL ORGANIC CARBON 
2880 

CHROMIUM 16.0 \ 

S42SD02 10/97 
AVS/Simultaneously Extracted Metals (mg/kgl 
ACID VOLATILE SULFIDE 5.53 
CADMIUM ISEM) 2.0 J 
COPPER (SEMI 32.4 
LEAD (SEMI 25.7 
NICKEL (SEMI 103 
ZINC (SEMI 89.3 
1"organics img/kg) 
ALUMINUM 9110 
ARSENIC 5.0 
BARIUM 87.8 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 829 K 
MANGANESE 667 L 
MERCURY 0.15 
NICKEL 15.7 K 
POTASSIUM 760 
SILVER 8.8 
VANADIUM 28.1 
ZINC 155 
Miscellaneous Parameters Imolkal . . 
TOTAL ORGANIC CARBON 21800 

42SS6 03/9 
Volatile Orqanics iua/ka) . . 
ACETONE 194 
Pesticides/PCBs (uy/kgl 
ENDOSULFAN I 5 
Inoraanics lmalkol 

BARIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COPPER 
IRON 
LEAD 
MAGNESIUM 

1 MANGANESE 
NICKEL 
POTASSIUM 
SILVER 
VANADIUM 

425,513 03/92 
Volatile Organics lug/kg) 
2-BUTANONE 32 
ACETONE 35 
Semivolatile Organics iug/kgl 
BISl2-ETHYLHEXYLIPHTHALATE 5700 

S42SDOl/SW04 10197 
AVS/Simultaneously Extracted Metals Imglkg) 
ACID VOLATILE SULFIDE 5.19 Pesticides/PCBs iug/kgl 

4.4'-DDE 8.4 
4.4'-DDT 16 
1"organics img/kg) 
ALUMINUM 9950 
ARSENIC 3.2 
BARIUM 98.1 
BERYLLIUM 1.1 

NICKEL LSEM) 
ZINC (SEM) 
Inorganics (mg/ky) 
ALUMINUM 
ARSENIC CALCIUM 

CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
VANADIUM 
ZINC 

BARIUM 181 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 1960 K 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 

42SS13 IDUP) 03/92 
Volatile Organics iuglkgl 
ACETONE 80 
semivolatile Oryanics iuy/kyl 
BISl2-ETHYLHEXYLIPHTHALATE 2400 
Inoryanics imylkg) 
ALUMINUM 8180 

Miscellaneous Parameters lmg/kg) 
TOTAL ORGANIC CARBON 33700 

S42SD05 10/97 
AVS/Simultaneously Extracted Metals (mg/ky) 
CADMIUMISEMI 0.39 J 

ARSENIC 
BARIUM 
BERYLLIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
NICKEL 
POTASSIUM 
SELENIUM 

AVS/Simultaneously Extracted Metals lmy/kyl 
CADMIUM (SEMI 1.2 J 
COPPERISEM1 10.7 

COPPER (SEMI 11.1 
NICKEL (SEMI 
ZINCISEM) 
Inorganics img/kgl 
ALUMINUM . . 

ALUMINUM 
ARSENIC 
BARIUM 
BERYLLIUM 

I ARSENIC 2.5 

CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 

CHROMIUM 
COBALT 
COPPER 

SILVER 7.3 
SODIUM 90.7 
VANADIUM 21.8 
ZINC 49.4 I LEAD 12.9 K 

MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SILVER 
VANADIUM 
ZINC 

NICKEL 13.0 K 

Miscellaneous Parameters img/kyl 
TOTAL ORGANIC CARBON 2700 

Miscellaneous Parameters img/kgl 
TOTAL ORGANIC CARBON 9960 

EGEND 

8 Historical Monitoring WellISubsurface Soil 
Sediment Sample 

A SedimenVSurface Water Sample 
@ Surface Soil Sample 
A Surface Water Sample 
$ Historical Monitoring Well 
0 Historical Subsurface Sample 

Historical Sediment Sample 
@ Historical Surface Soil Sample 
A Historical Surface Water Sample 
@ Historical Soil Sample 

Topographic Contour 
(5 it. Contour Interval) 

a'.. f Debris Perimeter 
Landfill Perimeter 

$% Jeep Stream Trail 

'4 Estimated Groundwater Flow Direction 
N Paving 

W p w  

I 80 0 80 160 Feet 

I P:\GlS\NSWC-INDIAN-HEAD\7129-fs.APR 42 - SD TAGS LAYOUT 6120102 KMP 

Q I DEPARTMENT OF THE NAVY CHESAPEAKE DlVlSlON NAVAL FACILITIES ENGINEERING COMMAND I @ TBlra T B C ~  NUS, ~nc.  09A 403 
F-R PLCAVII 

661 ANDERSEN DRIVE 
PITTSBURGH. PA 15p0 04 404 

DES. I J. MlHALlK I CHK. GJL 
SUBMITTED BY: TITLE DATE E.I.C. 405 

V 
E WASHINGTON, D.C. 

- IHDIV-NSWC INDIAN HEAD 
0 

INDIAN HEAD, MD 

b 1 SEDIMENT POSITIVE DETECTIONS I 401 408 
PROGRAM MANAGER DATE I I I I 

An7 nAR 

CO 
0 
0 

SITE 42 - OLSEN ROAD LANDFILL 
2 

- .- I I I I 

APPROVED DATE REVIEWED BY ROlCC 
DATE SYMBOL I DESCRIPTION DATE APPROVE1 

I EFD FOR COMMAND NAVFAC I I REVWONS SEAL AREA 
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Inorganics Imglkgl 
ALUMINUM 
ARSENIC 
BARIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
IEAD 
MAGNESIUM 
MANGANESE 49.6 L 
MERCURY 0.02 
NICKEL 14.8 X 
FOTASSIUM 
SILVER 
VANADIUM 
ZINC 
AVS1SEM (mglxg) 
ACID VOLATILE SULFIDE 

. . 
Miscellaneous lmg/kgl 
TOTAL ORGRNIC CARBON 5160 - 

S42SD0080006 
Inorganics lmg/kgl 
&IUMINUM 
mSENTC 
BARllM 
VLLCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
SODIUX 

ZINC 
Miacellaneaua (mg/kgl 
TOTAL ORGANIC CARBON 
S42SDO080006 IDUPI 
1"organics (mg1kg) 
ALUMINUM 
ARSENIC 
B A R T r n  
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
m a D  
MAGNESIUM 
MANGANESE 
MERCURY 
SILVER 
SODIDX 
VANRDTUU 
ZINC 
MiScellaneOuS lrnolkol 

S42SD0030001 
Inorganics Imglkgl 
ALUMINUM 
XRSENIC 
BARIUM 
BERYLLIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSTUN 
SILVER 
VANADIUM 
ZINC 
AVSlSEM (mgl ql 
COPPERISEM1 
LEAD (SEMI 
NICKEL (SEMI 
ZINC ISEMI 
Miscellaneous Imo1kal 

s42s00020001 
1nargani.s (mg/<gl 
llUMlNM 
ARSENIC 
BARIUM 
BERYILIUM 
CADMIUM 
CALCIUM 
CBRONTUM 
COBAIT 
COPPER 
IRON 
LEAD 
MILGNESTUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SILVER 

Inorganics lmglkgl 
XLUMINUM 
BARIUM 
CALCIUM 
CHROlIUM 
COPPER 
IRON I LEaD 
MANGANESE 
NICKEL 
SILVER 
VANADIUM 

S42S00050001 
Inorganics Img1kg) 
ALUMINUM 
ARSENIC 
BARIUM 
BERYLLIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
U N G r n E S E  
MERCURY 
NICKEL 
POTASSIUM 
SILVER 
VANADIUM 
ZTNC 
AVS1SEM (mg1kgI 
CADMIUMISEMI 
COPPER ISEM) 
LEAD ISEMI 
NICKEL ISEM) 
ZINC (SEMI 12.5 
Miacellaneova lmg/kgl 
TOTAL ORGLNIC CERBON 2700 

S42SDO060001 
Inorganics lmg/kgl 
ALUMINUM 
ARSENIC 
BARIUM 
CADMIUM 
CALCIULl 
CHROMIUM 
COBALT 
CO?PER 
IRON 

, LEAD 
MAGNESIUM 

' MANGANESE 
MERCURY 
VICKEL 
POTASSIUM 
SILVER 
VANADIUM 

\ ZINC 
RVSlSEM Imglkgl 
CAOMTUMISEHI 
CO?PER (SEM) 
LEADISEMI 

) VICKEL (SEM) 
ZINC (SEMI 
Mrscellaneous lmglkgl 
TOTAL ORGRNTC CARBON 
542S00060001 (DUP) 
Inorganics Imglkgl 
ALUMINUM 
ARSENIC ' BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 



- 
X)DE I.D. 

IRAWING SIZE: D 

:ONST. CONT. NO. 

SPEC. XX-XX-XXXX 

\AVFAC DRAWING NO 

SHEET - OF - 

FIGURE 2-17 



N 

d 2002 Field Investigation Well Locations 

q 2002 Field investigation Test Pit Location 
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(5 ft. Contour Interval) 

A/ Paving 

/ \ ’ Landfill Limit (Approximate) 

2002 FIELD INVESTIGATION 
MONITORING WELL AND TEST PIT LOCATIONS 

SITE 42 - OLSEN ROAD LANDFILL 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 



S42MW02 01/02 
Volatile Organics (ug/L) 
CHLOROBENZENE 1 
CIS-1,2-DICHLOROETHENE 1 
DIETHYL ETHER 1 
Semivolatile Organics (ug/L) 
BIS(2-ETHYLHEXYLlPHTHALATE 2 J  
Inorganics (ug/L) 
BARIUM 83.4 
CADMIUM 1.2 K 
CALCIUM 3120 
COBALT 12.1 
IRON 9500 
MAGNESIUM 2860 
MANGANESE 400 
NICKEL 20 J 
SODIUM 58800 
Inorganics, Filtered (ug/L) 
BARIUM 88.9 
CADMIUM 1.2 K 
CALCIUM 3320 
COBALT 12.5 
IRON 10600 
MAGNESIUM 2960 
MANGANESE 429 K 
NICKEL 20.5 J 
SODIUM 60000 

'i.\ \ \ 

:42MW06 
lolatile Organics (ug/L) 
:IS-1,2-DICHLOROETHENE 
IETHYLENE CHLORIDE 
'RICHLOROETHENE 
:norganics (ug/L) 
IARIUM 
:ADMIUM 
:ALCIUM 
:RON 
IAGNESIUM 
IANGANESE 
'OTASSIUM 
:ODIUM 
:norganics, Filtered (ug/L) 
IARIUM 
:ADMIUM 
:ALCIUM 
IAGNESIUM 
IANGANESE 
'OTASSIUM 

S42MW08 01/02 
Semivolatile Organics (ug/L) 
PHENANTHRENE 1 J  
Inorganics (ug/L) 
ALUMINUM 738 
BARIUM 121 
CADMIUM 0.82 K 
CALCIUM 27900 
COBALT 31.6 K 
IRON 4480 
MAGNESIUM 10200 
MANGANESE 9340 
NICKEL 9.8 J 
POTASSIUM 1440 
SODIUM 28100 
THALLIUM 13.1 K 
VANADIUM 4.3 K 
Inorganics, Filtered (ug/L) 
BARIUM 117 
CADMIUM 0.48 K 
CALCIUM 29000 
COBALT 41.6 K 
IRON 3400 
MAGNESIUM 10400 
MANGANESE 9690 K 
POTASSIUM 1330 
SODIUM 29200 
THALLIUM 14.5 K 
Explosives (ug/L) 
1,3,5-TRINITROBENZENE 0.52 
2-AMINO-4.6-DINITROTOLUENE 1.2 

LEGEND 
Historical Monitoring Well/Subsurface Soil 

/V Topographic Contour 
(5 ft. Contour Interval) 

Jeep Trail 
. v Stream 

Estimated Groundwater Flow Direction 
N Paving 

S42MW07 
Volatile Organics (ug/L) 
1,1,1-TRICHLOROETHANE 
1,l-DICHLOROETHANE 
1,l-DICHLOROETHENE 
METHYLENE CHLORIDE 
TETRACHLOROETHENE 
Inorganics (ug/L) 
ALUMINUM 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
NICKEL 
POTASSIUM 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 
Inorqanics, Filtered (us/L) 

S42MWO9 
Semivolatile Organics (ug/L) 
PHENANTHRENE 
Inorganics (ug/L) 
ALUMINUM 
ARSENIC 
BARIUM 
CADMIUM 
CALCIUM 
COBALT 
IRON 
MAGNESIUM 
MANGANESE 
POTASSIUM 
SODIUM 
THALLIUM 
VANADIUM 
Inorganics, Filtered (ug/L) 
ARSENIC 
BARIUM 
CADMIUM 
CALCIUM 
COBALT 
IRON 
MAGNESIUM 
MANGANESE 
SODIUM 

S42MWO4 
Volatile Organics (ug/L) 
1,1,2-TRICHLOROETHANE 
1,l-DICHLOROETHENE 
CHLOROFORM 
CIS-1,2-DICHLOROETHENE 
TETRACHLOROETHENE 
TRANS-1,2-DICHLOROETHENE 
TRICHLOROETHENE 
VINYL CHLORIDE 
Inorganics (ug/L) 
BARIUM 
CADMIUM 
CALCIUM 
IRON 
MAGNESIUM 
MANGANESE 
NICKEL 
POTASSIUM 
SODIUM 
Inorganics, Filtered (ug/L) 
BARIUM 
CADMIUM 
CALCIUM 
IRON 
MAGNESIUM 
MANGANESE 
NICKEL 
POTASSIUM 
SODIUM 

S42MW04 (DUP) 
Volatile Organics (ug/L) 
1,1,2-TRICHLOROETHANE 
1.1-DICHLOROETHENE 
CHLOROFORM 
CIS-1,2-DICHLOROETHENE 
TETRACHLOROETHENE 
TRANS-1,2-DICHLOROETHENE 
TRICHLOROETHENE 
VINYL CHLORIDE 
Inorganics (ug/L) 
BARIUM 
CADMIUM 
CALCIUM 
IRON 
MAGNESIUM 
MANGANESE 
NICKEL 
POTASSIUM 
SODIUM 
Inorganics, Filtered (ug/L) 
BARIUM 
CADMIUM 
CALCIUM 
IRON 
MAGNESIUM 
MANGANESE 
NICKEL 
POTASSIUM 

S42MW10 01/02 
semivolatile Organics (ug/L) 
NAPHTHALENE 5 
PHENANTHRENE 1 J  
Inorganics (ug/L) 
ALUMINUM 588 
ARSENIC 3.6 K 
BARIUM 88.6 
CADMIUM 0.8 K 
CALCIUM 6820 
IRON 31800 
MAGNESIUM 2240 
MANGANESE 814 
POTASSIUM 664 
SODIUM 13900 
THALLIUM 3.2 K 
VANADIUM 7 K 
Inorganics, Filtered (ug/L) 
BARIUM 67.1 
CADMIUM 0.29 K 
CALCIUM 6690 
IRON 16600 
MAGNESIUM 2190 
MANGANESE 828 J 
POTASSIUM 536 
SODIUM 13700 
THALLIUM 3.5 K 
Explosives (ug/L) 
1,3,5-TRINITROBENZENE 0.19 J 

S42MW03 
Inorganics 
ARSENIC 
BARIUM 
CALCIUM 
COBALT 
IRON 
MAGNESIUM 
MANGANESE 
POTASSIUM 
SODIUM 
THALLIUM 
VANADIUM 
Inorganics, 
BARIUM 
CADMIUM 
CALCIUM 
COBALT 
IRON 
MAGNESIUM 
MANGANESE 
POTASSIUM 
SODIUM 
THALLIUM 
Exulosives 

Filtered (ug/L) 

(ua/L) 

150 Feet 
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S42TP14NW 
Inorganics (mg/kg) 
ALUMINUM 
ARSENIC 
BARIUM 
BERYLLIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 

S42TP05NW 02/05/03 
Inorganics (mg/kg) 
ALUMINUM 16200 
ARSENIC 2.3 J 
BARIUM 65.4 
BERYLLIUM 0.76 L 
CALCIUM 93.1 
CHROMIUM 22.7 
COBALT 12.7 
COPPER 13.8 J 
IRON 28400 
LEAD 17.5 J 
MAGNESIUM 1630 
MANGANESE 189 J 
MERCURY 0.052 K 
NICKEL 13.5 
POTASSIUM 1310 J 
VANADIUM 37.9 
ZINC 44.1 K 
Miscellaneous 
PERCHLORATE (ug/kg) 11.2 J 

S42TP09SW 
Volatile Organics (ug/kg) 
1,2-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
ACETONE 
CYCLOHEXANE 
ETHYLBENZENE 
ISOPROPYLBENZENE 
METHYL TERT-BUTYL ETHER 
TOLUENE 
TOTAL XYLENES 
Semivolatile Organics (ug/kg) 
2,4-DIMETHYLPHENOL 
2-METHYLNAPHTHALENE 
4-NITROPHENOL 
BENZALDEHYDE 
BENZO (A) ANTHRACENE 
BENZO (A) PYRENE 
BENZO (B) FLUORANTHENE 
BENZO (G,H, I) PERYLENE 
BENZO (K) FLUORANTHENE 
BIS(2-ETHYLHEXYL)PHTHALATE 
CHRYSENE 
DI-N-BUTYL PHTHALATE 
DIETHYL PHTHALATE 
FLUORANTHENE 
INDENO (1,2,3-CD) PYRENE 
NAPHTHALENE 
PHENANTHRENE 
PHENOL 
PYRENE 
Pesticides/PCBs (ug/kg) 
4,4'-DDD 
AROCLOR-1254 
Inorganics (mg/kg) 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SILVER 
VANADIUM 
ZINC 
Miscellaneous 

S42TP15NW 02/07/03 
Volatile Organics (ug/kg) 
ACETONE 12 J 
Inorganics (mg/kg) 
ALUMINUM 14900 
ARSENIC 3.2 J 
BARIUM 62.8 
BERYLLIUM 0.67 L 
CALCIUM 114 
CHROMIUM 16.6 
COBALT 9.1 
COPPER 9.7 J 
IRON 22100 
LEAD 15.7 J 
MAGNESIUM 972 
MANGANESE 114 J 
MERCURY 0.033 K 
NICKEL 11.9 
POTASSIUM 829 J 
VANADIUM 27.9 
ZINC 30.2 K 
Miscellaneous 
PERCHLORATE (ug/kg) 18.1 J 

VANADIUM 
ZINC 
Miscellaneous 

[ PERCHLORATE (ug/kg) 22.9 J 1 
S42TP08SW 02/06/03 
Volatile Organics (ug/kg) 
1,4-DICHLOROBENZENE 4 J 
2-BUTANONE 8 J 
ACETONE 20 J 
CHLOROBENZENE 4 J 
Semivolatile Organics (ug/kg) 
ACENAPHTHENE 59 J 
ACENAPHTHYLENE 52 J 
ANTHRACENE 140 J 
BENZALDEHYDE 160 J 
BENZO (A) ANTHRACENE 680 
BENZO (A) PYRENE 560 
BENZO (B) FLUORANTHENE 910 
BENZO (G,H, I) PERYLENE 460 J 
BENZO (K) FLUORANTHENE 400 J 
BIS (2-ETHYLHEXYL) PHTHALATE 310 J 
CARBAZOLE 110 J 
CHRYSENE 810 
DIBENZO (A, H) ANTHRACENE 110 J 
FLUORANTHENE 1400 
FLUORENE 72 J 
INDENO (1,2,3-CD) PYRENE 390 J 
PHENANTHRENE 720 
PYRENE 1200 
Pesticides/PCBs (ug/kg) 
ALPHA-CHLORDANE 7.4 J 
AROCLOR-1254 130 
Inorganics (mg/kg) 
ALUMINUM 11200 
ANTIMONY 15.5 J 
ARSENIC 5.1 
BARIUM 66.6 
BERYLLIUM 0.44 L 
CADMIUM 4.0 
CALCIUM 2390 
CHROMIUM 22.1 
COBALT 6.0 
COPPER 50.8 J 
IRON 19800 
LEAD 58.1 J 
MAGNESIUM 1280 
MANGANESE 115 J 
MERCURY 0.32 K 
NICKEL 21.2 
POTASSIUM 1150 J 
SILVER 1.1 
VANADIUM 50.1 
ZINC 126 K 
Miscellaneous 
PERCHLORATE (ug/kg) 12.7 J 

S42TP06W 02/06/03 
Volatile Organics (ug/kg) 
TRICHLOROFLUOROMETHANE 59 J 
Semivolatile Organics (ug/kg) 
BENZO (A) ANTHRACENE 53 J 
BENZO (A) PYRENE 56 J 
BENZO (B) FLUORANTHENE 71 J 
BENZO (G,H, I) PERYLENE 52 J 
BIS (2-ETHYLHEXYL) PHTHALATE 220 J 
CHRYSENE 47 J 
DIETHYL PHTHALATE 96 J 
FLUORANTHENE 77 J 
PHENANTHRENE 58 J 
PYRENE 79 J 
Inorganics (mg/kg) 
ALUMINUM 18400 
ARSENIC 3.6 L 
BARIUM 101 
BERYLLIUM 0.64 L 
CADMIUM 1.8 
CALCIUM 706 
CHROMIUM 26.6 
COBALT 10.6 
COPPER 323 J 
IRON 20000 
LEAD 82.4 J 
MAGNESIUM 958 
MANGANESE 256 J 
MERCURY 0.15 K 
NICKEL 19.5 
POTASSIUM 879 J 
SILVER 4.2 
VANADIUM 27.1 
ZINC 332 K 
Miscellaneous 

S42TP07SW 
Volatile Organics (ug/kg) 
ACETONE 
TRICHLOROETHENE 
Semivolatile Organics (ug/kg) 
BENZALDEHYDE 
BENZO (A) ANTHRACENE 
BENZO (A) PYRENE 
BENZO (B) FLUORANTHENE 
BENZO (G,H, I) PERYLENE 
BENZO (K) FLUORANTHENE 
BIS(2-ETHYLHEXYL)PHTHALATE 
CHRYSENE 
DI-N-BUTYL PHTHALATE 
DIETHYL PHTHALATE 
FLUORANTHENE 
INDENO (1,2,3-CD) PYRENE 
PHENANTHRENE 
PYRENE 
Pesticides/PCBs (ug/kg) 
AROCLOR-1254 
Inorganics (mg/kg) 
ALUMINUM 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
VANADIUM 

PERCHLORATE (ug/kg) 88.2 J 
S42TP06W (DUP) 02/06/03 
Volatile Orsanics (us/ks) S42TPllSW 02/06/03 

Volatile Organics (ug/kg) 
ACETONE 13 J 
CHLOROBENZENE 3 J 
TOTAL XYLENES 7 J 
Semivolatile Organics (ug/kg) 
BIS (2-ETHYLHEXYL) PHTHALATE 51 J 
Inorganics (mg/kg) 
ALUMINUM 11100 
ARSENIC 3.1 L 
BARIUM 50.1 
BERYLLIUM 0.65 L 
CALCIUM 758 
CHROMIUM 15.3 
COBALT 9.6 
COPPER 11.8 J 
IRON 18300 
LEAD 17.0 J 
MAGNESIUM 935 
MANGANESE 413 J 
MERCURY 0.040 K 
NICKEL 10.4 
POTASSIUM 747 J 
VANADIUM 25.2 
ZINC 33.1 K 

. - - .  
ACETONE 7 J 
TOTAL XYLENES 4 J 
TRICHLOROFLUOROMETHANE 210 J 
Semivolatile Organics (ug/kg) 
BENZALDEHYDE 50 J 
BENZO (A) ANTHRACENE 92 J 
BENZO (A) PYRENE 92 J 
BENZO (B) FLUORANTHENE 86 J 
BENZO (G,H, I) PERYLENE 100 J 
BENZO (K) FLUORANTHENE 82 J 
BIS(2-ETHYLHEXYL)PHTHALATE 380 J 
CHRYSENE 120 J 
FLUORANTHENE 220 J 
INDENO (1,2,3-CD) PYRENE 63 J 
PHENANTHRENE 120 J 
PHENOL 62 J 
PYRENE 160 J 
Inorganics (mg/kg) 
ALUMINUM 23500 
ARSENIC 4.0 L 
BARIUM 92.6 
BERYLLIUM 0.66 L 
CADMIUM 1.1 
CALCIUM 809 
CHROMIUM 18.3 
COBALT 10.2 
COPPER 537 J 
IRON 21800 
LEAD 41.1 J 
MAGNESIUM 1070 
MANGANESE 195 J 
MERCURY 0.19 K 
NICKEL 27.9 
POTASSIUM 978 J 
SILVER 0.72 
VANADIUM 26.9 
ZINC 303 K 

ZINC 
Explosives (ug/kg) 
HMX 
Miscellaneous 
PERCHLORATE (ug/kg) 38.8 

S42TPlOSW 02/06/03 
Semivolatile Organics (ug/kg) 
BENZALDEHYDE 60 J 
Inorganics (mg/kg) 
ALUMINUM 8410 
ARSENIC 2.2 L 
BARIUM 77.7 
BERYLLIUM 0.76 L 
CALCIUM 155 
CHROMIUM 15.5 
COBALT 14.0 
COPPER 3.8 J 
IRON 8590 
LEAD 15.2 J 
MAGNESIUM 535 
MANGANESE 108 J 
MERCURY 0.034 K 
NICKEL 9.5 
POTASSIUM 409 J 
VANADIUM 25.2 
ZINC 21.9 K 
Miscellaneous 
PERCHLORATE (ug/kg) 10.8 J 

S42TP13N 02/07/03 
Volatile Organics (ug/kg) 
ACETONE 14 J 
Semivolatile Organics (ug/kg) 
BIS (2-ETHYLHEXYL) PHTHALATE 53 J 
Inorganics (mg/kg) 
ALUMINUM 12000 
ARSENIC 4.4 
BARIUM 119 
BERYLLIUM 0.76 L 
CADMIUM 1.4 
CALCIUM 1480 
CHROMIUM 23.7 
COBALT 16.7 
COPPER 18.6 J 
IRON 17300 
LEAD 31.2 J 
MAGNESIUM 2160 
MANGANESE 148 J 
MERCURY 0.11 K 
NICKEL 18.0 
POTASSIUM 1490 J 
VANADIUM 37.1 
ZINC 72.0 K 
Miscellaneous 
PERCHLORATE (ug/kg) 28.5 

POTASSIUM 643 J 
SELENIUM 4.2 
SILVER 33.3 
VANADIUM 88.4 
ZINC 544 K 
Miscellaneous 
PERCHLORATE (ug/kg) 18.7 J 1 5- 

0 50 Feet 

A \ \  \ I 
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- 
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3.0 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS 

This section discusses the ARARs pertinent to remedial alternatives for Site 42. 

3.1 INTRODUCTION 

In developing and selecting remedial action alternatives, the degree of public health or environmental 

protection afforded by each remedy must be considered. Actions that attain or exceed conformance with 

ARARs are given primary consideration. On-site actions need only comply with substantive (e.g., design 

standards) requirements. Off-site actions must comply with substantive and administrative (e.g., permits, 

recordkeeping) requirements. 

ARARs consist of the following: 

l Any standard, requirement, criterion, or limitation under federal environmental law. 

l Any promulgated standard, requirement, criterion, or limitation under a state environmental or 

facility-siting law that is more stringent than the associated federal standard, requirement, criterion, or 

limitation. 

One of the primary concerns during the development of remedial action alternatives for hazardous waste 

sites under the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) is 

the degree of human health and environmental protection afforded by a given remedy. Section 121 of 

CERCLA requires that primary consideration be given to remedial alternatives that attain or exceed 

ARARs. The purpose of this requirement is to make CERCLA response actions consistent with other 

pertinent federal and state environmental requirements. 

Definitions of the two types of ARARs, as well as other “to be considered” (TBC) criteria, are given below: 

l Aoolicable Reauirements are those cleanup standards, standards of control, and other substantive 

environmental protection requirements, criteria, or limitations promulgated under federal or state law 

that directly and fully address a hazardous substance, pollutant, contaminant, remedial action, 

location, or other circumstance at a CERCLA site. 

. Relevant and Appropriate Requirements are those cleanup standards, standards of control, and other 

substantive environmental protection requirements, criteria, or limitations promulgated under federal 

or state law, that although not “applicable,” address problems or situations sufficiently similar 

060312/P 3-l CT0 0805 



(relevant) to those encountered at the CERCLA site that their use is well suited (appropriate) to the 

particular site. 

l TBC Criteria are non-promulgated, non-enforceable guidelines or criteria that may be useful for 

developing remedial action alternatives and for determining action levels that are protective to human 

health and the environment. 

Section 121(d)(4) of CERCLA allows the selection of a remedial alternative that will not attain all ARARs if 

any of six conditions for a waiver of ARARs exist. These conditions are as follows: 

l The remedial action is an interim measure whereby the final remedy will attain the ARAR upon 

completion; 

l Compliance will result in greater risk to human health and the environment than other options; 

l Compliance is technically impracticable; 

l An alternative remedial action will attain the equivalent of the ARAR; 

. For state requirements, the state has not consistently applied the requirement in similar 

circumstances; or 

l Compliance with the ARAR will not provide a balance between protecting public health, welfare, and 

the environment at the facility with the availability of funds. The last condition only applies to 

Superfund-financed actions. 

ARARs fall into three categories, based on the manner in which they are applied. The characterization of 

these categories is not perfect, because many requirements are combinations of the three types of 

ARARs. These categories are as follows: 

l Chemical Specific: Health- or risk-based numerical values or methodologies that establish 

concentration or discharge limits for particular contaminants. Chemical-specific ARARs govern the 

extent of site cleanup. 

. Location Soecific: Restrictions based on the concentration of hazardous substances or the conduct 

of activities in specific locations. Some examples of special locations include floodplains, wetlands, 

060312/P 3-2 CT0 0805 



historic places, and sensitive ecosystems or habitats. These ARARs may restrict or preclude certain 

remedial actions and may apply only to certain portions of a site. 

l Action Specific: Technology- or activity-based controls or restrictions on activities related to 

management of hazardous substances. Action-specific ARARs pertain to implementing a given 

remedy. 

3.2 CHEMICAL-SPECIFIC ARARS AND TBC CRITERIA 

This section presents a summary of federal and state chemical-specific ARARs and TBC criteria. All 

these ARARs and TBC criteria provide medium-specific guidance on “acceptable” or “permissible” 

concentrations of contaminants. Table 3-l presents a summary of federal and state chemical-specific 

ARARs and TBC criteria. 

3.2.1 Federal 

The Safe Drinkinq Water Act (SDWA) promulgated National Primary Drinking Water Standard Maximum 

Contaminant Levels (MCLs) (40 Code of Federal Regulations [CFR] 141). MCLs are enforceable 

standards for contaminants in a public drinking water supply system. They consider not only health 

factors but also the economic and technical feasibility of removing a contaminant from a water supply 

system. EPA has also promulgated Maximum Contaminant Level Goals (MCLGs) for several organic and 

inorganic compounds in drinking water. MCLGs are non-enforceable guidelines that do not consider the 

technical feasibility of contaminant removal. Secondary MCLs (SMCLs) (40 CFR 143) are not 

enforceable but are intended as guidelines for contaminants that may adversely affect the aesthetic 

quality of drinking water, such as taste, odor, color, and appearance and may deter public acceptance of 

drinking water provided by public water systems. MCLs, MCLGs, and SMCLs may be relevant and 

appropriate for remedial actions that include groundwater cleanup. 

EPA Health Advisories are non-enforceable guidelines developed by the EPA Office of Drinking Water for 

chemicals that may be intermittently encountered in public water supply systems. Health advisories are 

available for short-term, long-term, and lifetime exposures for a lo-kilogram child and a 70-kilogram adult. 

Health advisories may be pertinent TBC criteria for remedial actions involving groundwater, especially for 

chemicals that are not regulated under the SDWA. 

EPA Ambient Water Quality Criteria (AWQC) are non-enforceable guidelines that were developed 

pursuant to Section 304(a) of the Clean Water Act (CWA) for pollutants in surface water. Although 

AWQC are not legally enforceable, they have been used for some states to develop enforceable water 

quality standards. These guidelines should be considered as potential ARARs, as specified by CERCLA. 
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AWQC are available for the protection of human health from exposure to chemicals in drinking water and 

from ingestion of aquatic organisms. AWQC are also available for the protection of freshwater and 

saltwater aquatic life. AWQC may be considered for actions that involve surface water. 

Reference Doses (RfDs) are estimates (with uncertainty spanning perhaps an order of magnitude) of the 

amount of a chemical to which humans (including sensitive receptors) can be subjected daily for a lifetime 

without an appreciable risk of adverse health effects. While not strictly a TBC criterion to be met by 

remedial alternatives, RfDs can be used to develop cleanup goals and to determine areas of a site that 

pose an unacceptable risk to human health. 

Cancer Slope Factors (CSFs) are used for estimating the lifetime probability of humans developing 

cancer from exposure to known or suspected carcinogens. While not strictly a TBC criterion to be met by 

remedial alternatives, CSFs can be used to develop cleanup goals and to determine areas of a site that 

pose an unacceptable risk to human health. 

3.2.2 State 

Maryland Drinkino Water Regulations (COMAR 26.04.01) include MCLs for inorganic and organic 

chemicals in drinking water. These standards may be relevant and appropriate for alternatives that 

involve groundwater cleanup. 

Maryland Surface Water Quality Criteria (COMAR 26.08.02.03) establish minimum standards for surface 

water quality for each designated use. Standards are available for the protection of human health and the 

protection of aquatic life. These standards may be applicable for alternatives that involve or affect 

surface water. 

Maryland Cleanup Standards for Soil and Groundwater are guidance used as TBC criteria. The cleanup 

standards are intended to represent concentration levels at which no further remedial action would be 

required at a property based upon the harm posed by identified contaminants to human health within the 

constraints of current knowledge. The cleanup standards are developed based on land use and the 

current or projected use of the groundwater for potable use. 

3.3 LOCATION-SPECIFIC ARARS AND TBC CRITERIA 

This section presents a summary of federal and state location-specific ARARs and TBC criteria. All these 

ARARs and TBC criteria provide restrictions on activities at special locations. Table 3-2 presents a 

summary of federal and state location-specific ARARs and TBC criteria. 
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3.3.1 Federal 

The Endanoered Species Act of 1978 (16 USC 1531; 50 CFR 402) provides for consideration of the 

impacts on endangered and threatened species and their critical habitats. The act requires federal 

agencies, in consultation with the Secretary of the Interior, to ensure any action authorized, funded, or 

carried out by the agency is not likely to jeopardize the continued existence of any endangered or 

threatened species or adversely affect its critical habitat. There are no known endangered or threatened 

species or their critical habitats at Site 42. 

The Fish and Wildlife Coordination Act (16 USC 661). the Fish and Wildlife lmorovement Act of 1978 

(17 USC 742a), and the Fish and Wildlife Conservation Act (16 USC 2901) provide for consideration of 

the impacts on wetland and protected habitats. The act requires that federal agencies, before issuing a 

permit or undertaking federal action for the modification of any body of water, consult with the appropriate 

state agency exercising jurisdiction over wildlife resources to conserve those resources. 

Federal Protection of Wetland Executive Order (E.O. 11990) provides for consideration of wetlands 

during remedial actions. E.O. 11990 requires federal agencies, in carrying out their responsibilities, to 

take action to minimize the destruction, loss, or degradation of wetlands and to preserve and enhance the 

natural and beneficial values of wetlands. 40 CFR 6 Appendix A contains EPA policy for implementing 

the provision of E.O. 11990. Mitigation of adverse effects to these wetlands must be implemented if the 

wetlands will be disturbed by remedial activities. 

Federal Floodplain Manaqement Executive Order (E.O. 11988) provides consideration of floodplains 

during remedial actions. E.O. 11988 requires federal agencies, in carrying out their responsibilities, to 

take action to avoid adverse effects, minimize potential harm, and restore and preserve the natural and 

beneficial values of floodplains. 40 CFR 6 Appendix A contains EPA policy for implementing the 

provision of E.O. 11988. A small portion of Site 42 (southernmost extent of site) lies within the loo-year 

flood boundary of Mattawoman Creek, which has a base flood elevation of 8 feet NGVD29 in the vicinity 

of Site 42. 

The Archeoloaical and Historic Preservation Act (16 USC 469) provides for the preservation of historical 

and archeological data that might otherwise be lost as a result of alterations of the terrain. If activities in 
connection with any federal construction project or federally approved project may cause irreparable loss 

to significant scientific, historic, or archeological data, the agency undertaking the project must preserve 

the data or request the Department of the Interior to do so. There are no historical or archeological areas 

at Site 42. 
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3.3.2 State 

Maryland Threatened and Endanqered Species Reaulations (COMAR 08.03.08) provide for consideration 

of the impacts on endangered, threatened, and rare species and their critical habitats. There are no 

endangered, threatened, or rare species or their critical habitats at Site 42. However, marshy areas south 

of Site 42 are known as the western portion of the Cornwallis Neck Marshes. These marshes are known 

to contain tickseed, sunflower and coolwort, which are sensitive plant species. Remedial actions at 

Site 42 are not expected to adversely impact these areas. 

Maryland Requlations on Construction on Nontidal Waters and Floodplains (COMAR 26.17.04) are 

designed to govern construction, reconstruction, repair, alteration of a dam, reservoir, or water obstruction 

or any change of the course, current, or cross section of a stream or body of water. This includes 

changes to the loo-year frequency floodplain of free-flowing waters. Remedial alternatives for Site 42 

may temporarily impact surface water bodies. 

Marvland Nontidal Wetland Requlations (COMAR 26.23) contain permit requirements for activities in 

nontidal wetlands. The intent of the requirements is to avoid adverse impacts and minimize losses of 

nontidal wetlands. Nontidal wetlands are adjacent to the surface water drainage features at Site 42. In 

addition, a wetland is located approximately 200 yards south of the site. Typically, mitigation of adverse 

effects to wetlands must be implemented if wetlands will be disturbed by remedial activities. However, 

COMAR 26.23.03.01 allows for a letter of exemption from mitigation. 

Maryland Tidal Wetland Reaulations (COMAR 26.24) contain permit requirements for activities in tidal 

wetlands. The intent of the requirements is to avoid adverse impacts and minimize losses of tidal 

wetlands. Tidal wetlands are found in the Chesapeake Bay, the tidal tributaries to the Chesapeake Bay, 

and the 3-mile area seaward of the low water mark of Maryland’s Atlantic coast. There are no tidal 

wetlands at Site 42. 

3.4 ACTION-SPECIFIC ARARs AND TBC CRITERIA 

This section presents a summary of federal and state action-specific ARARs and TBC criteria. All these 

ARARs and TBC criteria pertain to implementation of a remedial activity. Table 3-3 presents a summary 

of federal and state action-specific ARARs and TBC criteria. 

3.4.1 Federal 

The Clean Air Act (CAA) consists of programs or requirements that may be ARARs depending on the 

nature of the remedial action and the amount and type of air emissions that may be discharged. These 
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programs include National Ambient Air Quality Standards (NAAQS) (40 CFR 50) National Emissions 

Standards of Hazardous Air Pollutants (NESHAPs) (40 CFR 61 and 63) and New Source Performance 

Standards (NSPS) (40 CFR 60). 

EPA requires the attainment and maintenance of primary and secondary NAAQS to protect public health 

and welfare, respectively. NAAQS are available for six criteria pollutants (carbon monoxide, lead, 

nitrogen oxides, ozone, sulfur dioxide, and airborne particulates). These standards are not source 

specific but rather are national limitations on ambient air quality. States are responsible for assuring 

compliance with NAAQS Requirements in an EPA-approved State Implementation Plan for the 

implementation, maintenance, and enforcement of NAAQS are potential ARARs. NAAQS might be 

relevant and appropriate for emissions of particulates from remedial activities related to contaminated 

soils at a site. 

NESHAPs are emission standards for source types (i.e., industrial categories) that emit hazardous air 

pollutants and include significant sources of beryllium, vinyl chloride, benzene, asbestos, wet dust 

particulates, and other hazardous substances. NESHAPs might be relevant and appropriate for 

emissions of hazardous air pollutants from treatment of contaminated soil. 

NSPS are established for new sources of air emissions to ensure that the new stationary sources 

minimize emissions. These standards are for categories of stationary sources that cause or contribute to 

air pollution that might endanger public health or welfare. Standards are based on the best demonstrated 

technology. NSPS may be relevant and appropriate for treatment of contaminated soil if the pollutant(s) 

emitted and the technology used during the cleanup action are sufficiently similar to the pollutant and 

source category regulated by the NSPS and are well suited to the circumstances at the site. 

RCRA Subtitle C regulates the treatment, storage, and disposal of hazardous waste from its generation to 

its ultimate disposal. In general, RCRA Subtitle C requirements will be applicable if either of the following 

apply: 

l The waste is a listed or characteristic hazardous waste and was treated, stored, or disposed after the 

effective date of the RCRA requirements under consideration. 

l The activity at a CERCLA site constitutes current treatment, storage, or disposal of hazardous waste 

as defined by RCRA. 

RCRA Subtitle C requirements may be relevant and appropriate when the waste is sufficiently similar to a 

hazardous waste or the on-site remedial action includes treatment, storage, or disposal. In addition, the 
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particular RCRA requirement should be well suited to the circumstances of the contaminant release and 

site. 

The following requirements included in RCRA Subtitle C regulations may pertain to remedial actions at 

Site 42: 

l Identification and listing of hazardous wastes (40 CFR 261) 

l Hazardous waste generator requirements (40 CFR 262) 

l Transportation requirements (40 CFR 263) 

l Standards for treatment, storage, and disposal (TSD) facilities (40 CFR 264) including corrective 

action management units (CAMUs) and temporary units (TUs) 

l Land disposal restrictions (40 CFR 268) 

Standards Aoblicable to Generators of Hazardous Waste (40 CFR 262) include manifest requirements, 

pre-transport requirements (i.e., packaging, labeling, placarding), recordkeeping, and reporting. 

Standards Applicable to Transporters of Hazardous Waste (40 CFR 263) are applicable to off-site 

transport of hazardous waste. These regulations include requirements for compliance with the manifest 

and recordkeeping systems and requirements for immediate action and cleanup of spills during transport. 

Standards for Owners and Operators of Hazardous Waste Treatment, Storaqe, or Disposal (TSD) 

Facilities (40 CFR 264) are potentially applicable to remedial actions involving hazardous waste that may 

be taken at the site and to off-site facilities receiving hazardous waste from the site for treatment or 

disposal. Standards for TSD facilities include requirements for preparedness and prevention, releases 

from solid waste management units (SWMUs) (i.e., corrective action requirements), closure and post- 

closure care, use and management of containers, and design and operating standards for tank systems, 

surface impoundments, waste piles, landfills, and incinerators. When a site, or portion thereof, receives a 

CAMU designation, the designated area qualifies for certain exemptions from RCRA Subtitle C 

requirements. A temporary unit, such as a waste pile that will only be used for a short time during 

remediation, also qualifies for certain exemptions. 

Land Disposal Restriction (LDR) Requirements (40 CFR 268) restrict certain hazardous wastes from 

being placed or disposed on the land unless they meet specific treatment standards. Removal and 

treatment of a RCRA hazardous waste or movement of a waste outside a CAMU, thereby constituting 

“disposal,” may trigger LDR requirements. LDRs are not triggered when hazardous remediation waste is 

placed in a CAMU, when remediation wastes generated at a facility outside the CAMU are consolidated 

into a CAMU, and when remediation wastes are moved between two or more CAMUs. In addition, 
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remediation wastes can be excavated from a CAMU, treated in a separate unit, and redeposited in the 

CAMU without triggering LDRs. 

RCRA Subtitle D establishes minimum design and operating criteria for solid waste (nonhazardous waste) 

landfills. In general, this applies to landfills that (1) receive municipal solid waste as defined in 

40 CFR 258, (2) codispose sewage sludge with municipal solid waste, (3) receive nonhazardous 

municipal solid waste combustion ash, or (4) are not regulated under RCRA Subtitle C. The closure and 

post-closure care requirements under RCRA Subtitle D may be applicable to capping alternatives. 

The Clean Water Act governs point-source discharges to surface water through the National Pollutant 

Discharge Elimination System (NPDES), the discharge of dredged or fill material to surface water, and 

spills of oil and hazardous substances to surface water. NPDES requirements (40 CFR 122) are 

potentially applicable if the direct discharge of pollutants into surface water is part of the remedial action. 

This includes the discharge of storm water from construction and other industrial activities. Dredge and 

fill requirements (40 CFR 230 to 232) may be applicable if fill materials are deposited into surface water. 

Department of Transportation (DOT) Rules for Hazardous Materials Transport (49 CFR 107 and 171 to 

179) regulate the transport of hazardous materials. These rules are potentially applicable to wastes 

shipped off site for laboratory analysis, treatment, or disposal. 

3.4.2 State 

Maryland Ambient Air Qualitv Standards (COMAR 26.11.04) establish ambient standards for particulate 

matter, sulfur oxides, carbon monoxide, ozone, nitrogen dioxide, and lead. These standards may be 

applicable for emissions of fugitive dust and other criteria pollutants that may be generated during soil 

excavation, handling, or treatment. 

Marvland General Emissions Standards, Prohibitions. and Restrictions (COMAR 26.11.06) establish 

emission standards for visible emissions, particulate matter, carbon monoxide, sulfur compounds, volatile 

organic compounds, and fluoride. These regulations also control NSPS sources by reference to federal 

regulations (40 CFR 60). These standards may be applicable for emissions of fugitive dust and other 

regulated pollutants that may be generated during soil excavation, handling, or treatment, 

Maryland Requlations for Toxic Air Pollutants (COMAR 26.11.15 and 26.11.16) are standards for 

industries that emit toxic air pollutant, including sources regulated by NESHAPs (40 CFR 61 and 63). 

These standards might be relevant and appropriate for emissions of toxic or hazardous air pollutants from 

treatment of contaminated soil. 
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Maryland Requlations for Disposal of Controlled Hazardous Substances (COMAR 26.13) are similar to 

the federal RCRA Subtitle C hazardous waste regulations. The regulations include identification and 

listing of hazardous waste and standards for generators, transporters, and TSD facilities. These 

regulations also apply to PCBs at concentrations above 50 parts per million (ppm). These regulations 

would be potentially applicable for any hazardous waste generated during remedial activities and would 

be potentially relevant and appropriate for handling of nonhazardous waste. 

Maryland Requlations for Solid Waste Manaqement (COMAR 26.04.07) establish standards for disposal 

of solid waste. The regulations include minimum design features for caps for municipal, land clearing 

debris, rubble, and industrial waste sanitary landfills. These regulations are potentially applicable for 

alternatives that involve capping. 

Maryland Water Pollution Permit Requlations (COMAR 26.08.04) contain requirements for discharges to 

surface water, including general discharge permits for certain classes of storm water discharges from 

construction and other industrial activities. These requirements are potentially applicable for discharges 

of stormwater to surface water. 

Marvland Water Manaaement Reaulations include requirements for erosion and sediment control 

(COMAR 26.17.01) and stormwater management (COMAR 26.17.02). Federal projects do not require an 

erosion and sediment control plan; however, the design standards and specifications may be relevant and 

appropriate for land clearing, grading, or other earth disturbances, The regulations for stormwater 

management apply to the development of land for residential, commercial, industrial, or institutional use 

but do not apply to agricultural land management practices. The minimum control requirements and 

design criteria may be relevant and appropriate for land clearing, grading, or other earth disturbances. 

Man/land Well Construction Requlations (COMAR 26.04.04) establish design standards and procedures 

applicable to construction of wells, including monitoring wells. The regulations contain construction 

standards and abandonment standards that are applicable to remedial activities that include groundwater 

monitoring. 
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TABLE 3-I 

CHEMICAL-SPECIFIC ARARs AND TBCs 
SITE 42 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
PAGE 1 OF 2 

Act/Authority Criteria/Issues Citation Brief Description Status Consideration in the FS 
Federal 
Safe Drinking Maximum Contaminant 40 CFR 141 Establishes enforceable Relevant and Considered for determining 
Water Act Levels (MCLs) and standards (MCLs) and non- appropriate 

Maximum Contaminant 
extent of groundwater 

enforceable goals (MCLGs) (MCLs) and contamination. 
Level Goals (MCLGs) for public water systems for TBC (MCLGs) 

contaminants that have been 
determined to adversely 
affect human health. 

National Secondary Drinking 40 CFR 143 Establishes welfare-based To be Considered for determining 
Water Regulations (SMCLs) standards for public water considered extent of groundwater 

systems to contaminants that contamination. 
may affect the aesthetic 
qualities of drinking water. 

EPA Office of Health Advisories NA Establishes short-term, long- To be Considered for determining 
3rinking Water term, and lifetime exposure considered extent of groundwater 

limits for children and adults. contamination. 
Clean Water Ambient Water Quality 40 CFR 131.36 Non-enforceable guidelines To be Considered for determining 
4ct Criteria for pollutants in surface considered extent of surface water 

water. contamination. 
?isk Reference Doses and NA Used to estimate risks and To be Considered for determining 
4ssessment Cancer Slope Factors can be used to develop risk- considered areas of a site that pose an 
Guidance based cleanup goals. unacceptable risk. 



TABLE 3-1 

CHEMICAL-SPECIFIC ARARs AND TBCs 
SITE 42 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
PAGE 2 OF 2 

ActiAuthority Criteria/Issues Citation Brief Description Status Consideration in the FS 
State 
Water, Ice, and 
Sanitary 
Facilities 
(Environment 
Article, Title 9) 

MDE Guidance 

Drinking Water Quality COMAR 
26.04.01 

Establishes drinking water 
standards for public water 

Relevant and 
appropriate 

Surface Water Quality 
Criteria 

COMAR 
26.08.02.03 

systems. 
Establishes minimum 
standards for surface water 

1 quality 

Potentially 
applicable 

Cleanup Standards for Soil 
and Groundwater 

TBC guidance - Guidance for remedial Not 
Interim Status actions based on land use considered 

and projected use of 
groundwater for potable use. 

Considered for determining 
extent of groundwater 
contamination. 
Considered for determining 
extent of surface water 
contamination and discharge 
criteria for alternatives that 
involve discharges to surface 
water. 
Not considered in FS due to 
interim status of standards 
and the existing framework of 
the FS. 



TABLE 3-2 

LOCATION-SPECIFIC ARARs AND TBCs 
SITE 42 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
PAGE 1 OF 2 

Act/Authority Criteria/Issues Citation Brief Description Status Consideration in the FS 
Federal 
Endangered Protection of 16 USC 1531 et This act and associated Not There are no endangered 
Species Act Endangered seq and 50 CFR regulations require federal applicable species or critical habitats at 

Species 402 agencies to act to avoid Site 42. 
jeopardizing the continued 
existence of federally listed 
endangered or threatened 
species. 

Fish and Wildlife Impacts on Fish 16 USC 661 and Requires federal agencies to Potentially If any remedial actions 
Coordination Act, and Wildlife 33 CFR 320.3; 16 consult appropriate state 
Improvement Act, 

applicable potentially impact surface 
USC 742a; and agencies before structural water, actions to reduce 

and Conservation 16 USC 2901 modification of any body of water, 
Act 

impacts would be considered 
including wetlands. Requires and implemented, as 
action to be taken to protect fish appropriate. 
and wildlife from projects affecting 
the water body and provides for 
consideration of impacts on 
wetlands and protected habitats. 

Protection of Activities in Executive Order If no practicable alternative exists Applicable Nontidal wetlands are 
Wetlands Wetlands 11990 and 40 to a remedial activity that may present at Site 42. Mitigation 

CFR 6 Appendix adversely affect a wetland, of adverse effects to 
A impacts from implementing the wetlands must be 

chosen alternative must be implemented if they will be 
mitigated. disturbed by remedial 

activities, 



Act/Authority 
Floodplain 
Management 

Archeological and 
Historical 
Preservation Act of 
1974 

State 

TABLE 3-2 

LOCATION-SPECIFIC ARARs AND TBCs 
SITE 42 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
PAGE 2 OF 2 

Criteria/Issues Citation Brief Description 
Activities in Executive Order If no practicable alternative exists 
Floodplains 11988and40 to performing cleanup in a 

CFR 6 Appendix floodplain, potential harm must be 
A mitigated and actions taken to 

preserve the beneficial values of 
the floodplain. 

Historic Areas 16 USC 469 and Establishes requirements relating 
36 CFR 65 to potential loss or destruction of 

significant scientific, historical, or 
archeological data as a result of a 
proposed remedy. 

Status Consideration in the FS 
Potentially A small portion of Site 42 is 
applicable located within a floodplain. 

Not 
applicable 

There are no historic or 
archeological areas at Site 
42. 

Endangered 1 Threatened and 1 COMAR 08.03.08 1 Provides for consideration of the 1 Not 
Species Endangered 

Species 

Water Resources 
(Environment 
Article, Title 5) 

Construction on 
Nontidal Waters 
and Floodplains 
Nontidal Wetland 
Regulations 

COMAR 26.17.04 

COMAR 26.23 
water. 
Establishes requirements for 
activities in nontidal wetlands, 

Applicable 

Wetlands and 
Riparian Rights 
(Environment 
Article, Title 16) 

Tidal Wetland 
Regulations 

COMAR 26.24 Establishes requirements for 
activities in tidal wetlands. 

Not 
applicable 

There are no endangered, 
threatened, or rare species 
at Site 42. 

Remedial alternatives may 
temporarily impact surface 
water bodies. 
Nontidal wetlands are 
present at Site 42. Mitigation 
of adverse effects to wetland 
must be implemented if they 
will be disturbed by remedial 
activities. 
There are no tidal wetlands 
at Site 42. 



TABLE 3-3 

ACTION-SPECIFIC ARARs AND TBCs 
SITE 42 

IHDIV-NSWC, INDIAN HEAD MARYLAND 
PAGE 1 OF 4 

Act/Authority 1 Criteria/Issues Citation Brief Description Status Consideration in the FS 
Federal 

’ Clean Air Act National Ambient Air 40 CFR 50 Establishes primary (health- Potentially Fugitive dust (particulate 
Quality Standards based) and secondary (welfare- relevant and matter) and other criteria 
WQS) based) air quality standards for appropriate pollutants may be 

carbon monoxide, lead, nitrogen generated during soil 
oxides, particulate matter, ozone, excavation, handling, or 
and sulfur oxides emitted from a treatment activities. 
major source of emissions. 

New Source 40 CFR 60 Establishes source-specific Potentially Air pollutants may be 
Performance emission standards. relevant and discharged during soil 
Standards (NSPS) appropriate treatment activities. 
National Emission 40 CFR 61 Establishes emission standards Potentially Hazardous air pollutants 
Standards for and 40 CFR for particular air contaminants relevant and may be discharged during 
Hazardous Air 63 from specific sources. appropriate soil treatment activities. 
Pollutants 
(NESHAPs) 

Resource Identification and 40 CFR 261 Identifies those solid wastes that Potentially Material to be transported 
Conservation and Listing of Hazardous are subject to regulation as a applicable off site would need to be 
qecovery Act Waste hazardous waste. tested to determine whether 
Subtitle C) it is a hazardous waste. 

Standards Applicable 40 CFR 262 Establishes standards for Potentially These standards would be 
to Generators of generators of hazardous waste. applicable applicable for hazardous 
Hazardous Waste wastes shipped off site for 

disposal. 
Standards Applicable 40 CFR 263 Establishes standards for Potentially These standards would be 
to Transporters of transportation of hazardous applicable applicable for hazardous 
Hazardous Waste waste. wastes shipped off site for 

disposal. 



ActlAuthority 
Resource 
Conservation and 
Recovery Act 
(Subtitle C) 

Clean Water Act 

Iepartment of 
Transportation 

TABLE 3-3 

ACTION-SPECIFIC ARARs AND TBCs 
SITE 42 

IHDIV-NSWC, INDIAN HEAD MARYLAND 
PAGE 2 OF 4 

Criteria/Issues Citation 
Standards for 
Owners and 
Operators of 
Hazardous Waste 
TSD Facilities 

40 CFR 264 

Materials Transport 
“““‘“‘““‘“““’ 

i 

Brief Description 
Establishes minimum national 
standards for acceptable 
management of hazardous waste. 

Identifies hazardous wastes that 
are restricted from land disposal 
and waste analysis requirements. 

Subpart F contains requirements 
for closure and post-closure care. 

NPDES permits are required for Potentially 
any discharges to surface waters. applicable 

Provids guidelines and regulations 
related to permitting of discharges 
of dredge or fill material to surface 
water. 
Establishes requirements for the 
transport of hazardous materials. 

status 
Potentially 
applicable or 
relevant and 
appropriate 

Potentially 
applicable 

Potentially 
relevant and 
appropriate 

Potentially 
applicable 

Potentially 
applicable 

Consideration in the FS 
These standards would be 
applicable for on-site 
treatment or disposal (e.g., 
capping) of hazardous 
waste or relevant and 
appropriate for 
nonhazardous waste. 
These restrictions would 
apply if excavated soil was 
classified as a hazardous 
waste. 
The requirements would be 
considered for alternatives 
that include closure of a 
sanitary landfill. 
Any alternative that includes 
discharges into surface 
water would comply with the 
substantive permit 
requirements. 
The requirements would be 
considered for excavation 
or filling in surface water. 

These requirements would 
be applicable for hazardous 
materials shipped off site for 
disposal. 



TABLE 3-3 

ACTION-SPECIFIC ARARs AND TBCs 
SITE 42 

IHDIV-NSWC, INDIAN HEAD MARYLAND 
PAGE 3 OF 4 

Act/Authority Criteria/Issues Citation Brief Description Status Consideration in the FS 
State 
Ambient Air 
Quality Control 
(Environment 
Article, Title 2) 

Ambient Air 
Quality Control 
(Environment 
Article, Title 2) 

Hazardous 
Materials and 
Hazardous 
Substances 
(Environment 
Article, Title 7) 

- 

Ambient Air Quality 
Standards 

General Emission 
Standards, 
Prohibitions, and 
Restrictions 

Toxic Air Pollutants 

Identification and 
Listing of Hazardous 
Waste 

Standards Applicable 
to Generators of 
Hazardous Waste 

Standards Applicable 
to Transporters of 
Hazardous Waste 

COMAR 
26.11.04 

COMAR 
26.11.06 

COMAR 
26.11.15 and 
26.11.16 

COMAR 
26.13.02 

COMAR 
26.13.03 

COMAR 
26.13.04 

Establishes ambient standards for 
particulate matter, sulfur oxides, 
carbon monoxide, ozone, nitrogen 
oxides, and lead. 

Establishes emission standards 
for visible emissions, particulate 
matter, carbon monoxide, sulfur 
compounds, VOCs, and fluoride 
and control of NSPS sources. 
Establishes standards for 
industries that emit toxic air 
pollutants, including sources 
regulated by NESHAPs. 
Identifies those solid wastes that 
are subject to regulation as a 
hazardous waste. This includes 
PCBs above 50 ppm. 
Establishes standards for 
generators of hazardous waste. 

Establishes standards for 
transportation of hazardous 
waste. 

Potentially 
applicable 

Potentially 
applicable 

Potentially Hazardous air pollutants 
relevant and may be discharged during 
appropriate soil treatment activities. 

Potentially 
applicable 

Potentially 
applicable 

Potentially 
applicable 

Fugitive dust and other 
criteria pollutants may be 
generated during soil 
excavation, handling, or 
treatment activities. 
Fugitive dust and other 
criteria pollutants may be 
generated during soil 
excavation, handling, or 
treatment activities 

Material to be transported 
off site would need to be 
tested to determine whether 
it is a hazardous waste. 
These standards would be 
applicable for hazardous 
wastes shipped off site for 
disposal. 
These standards would be 
applicable for hazardous 
wastes shipped off site for 
disposal. 



Act/Authority 
Hazardous 
Materials and 
Hazardous 
Substances 
(Environment 
Article, Title 7) 

Regulation of 
Water Supply, 
Sewage Disposal, 
and Solid Wastes 
(Environment 
Article, Title 9) 

Regulation of 
Water Supply, 
Sewage Disposal, 
and Solid Wastes 
(Environment 
Article, Title 9) 

Criteria/Issues 
Standards for 
Owners and 
Operators of 
Hazardous Waste 
TSD Facilities 

Solid Waste 
Management - 
Closure of Sanitary 
Landfills 
Water Pollution 
Permit Regulations 

Well Construction 
Regulations 

T 
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ACTION-SPECIFIC ARARs AND TBCs 
SITE 42 

IHDIV-NSWC, INDIAN HEAD MARYLAND 
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Citation 
COMAR 
26.13.05 

COMAR 
26.04.07 

COMAR 
26.08.04 

COMAR 
26.04.04 

Brief Description 
Establishes minimum standards 
for acceptable management of 
hazardous waste. 

Contains requirements for closure 
and post-closure care of land 
disposal facilities. 

Contains requirements for 
discharges to surface water 

Contains design standards and 
procedures for construction of 
wells. 

Status 
Potentially 
applicable or 
relevant and 
appropriate 

Potentially 
applicable 

Potentially 
applicable 

Potentially 
applicable 

Consideration in the FS 
These standards would be 
applicable for on-site 
treatment or disposal (e.g., 
capping) of hazardous 
waste or relevant and 
appropriate for 
nonhazardous waste. 
The requirements would be 
considered for alternatives 
that include closure of a 
sanitary landfill. 
Any alternative that includes 
a discharge to surface 
water would comply with 
these requirements. 
The requirements would 
apply to remedial activities 
that include groundwater 
monitoring. 

I 



4.0 REMEDIAL ACTION OBJECTIVES 

In this section, media of interest are discussed and RAOs are developed for Site 42. 

4.1 MEDIA OF INTEREST 

The RI report (TtNUS, 1999a) examined the data available for Site 42 and developed human health and 

ecological risk assessments for the site. The RI identified landfill waste and potentially stream sediment 

as the media of concern. The only unacceptable risks to human health were from exposure to soil and 

shallow groundwater under the hypothetical future residential exposure scenario. This future scenario is 

not reasonably anticipated. 

The ecological risk assessment in the RI report identified silver in site sediments as a potential ecological 

risk. As recommended in the RI ecological risk assessment, a toxicity evaluation of the stream sediments 

was performed during the pre-FS investigation. The inconclusive results of the pre-FS investigation 

toxicity evaluation led to the need to apply an alternative toxicity evaluation protocol to evaluate the 

toxicity of the Site 42 sediments with respect to silver. The TIE study (SAIC, 2001) was performed in 

order to determine if silver, the chemical of concern (COC) in sediment identified in the RI report, 

presented a potential source of toxicity to ecological receptors. Based on the conclusions of the TIE 

study, silver did not appear to be a risk to ecological receptors. Because silver was the only IR-related 

contaminant that was determined by the IR remedial investigation to pose a potential risk to ecological 

receptors at the site, the cause of the toxicity observed during the TIE study was not pursued under the 

IR program. 

Chemical concentrations in shallow groundwater were above chemical-specific ARARs; however, shallow 

groundwater beneath the site is not a current or potential source of drinking water. 

Records were not maintained in connection with the disposal of waste at Site 42. Debris visible in the 

undeveloped portion of the site includes construction rubble (asphalt and concrete), unlabeled empty 

cans and drums, wooden pallets, and branches. There was no record of hazardous waste disposal, and 

facility personnel identified no such disposal. 

State solid waste management regulations (COMAR 26.04.07.21) contain closure requirements for the 

following types of sanitary landfills: municipal, land clearing debris, rubble, and industrial waste. Closure 

requirements for sanitary landfills, except those for land clearing debris, specify a cap that includes the 

following (from bottom to top): 
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Low permeability cap: The cap material may consist of synthetic material with a minimum thickness of 

20 mil and a maximum permeability of 1 x 1 O-lo cmlsec or a minimum of 1 foot of clay or other natural 

fine-grained material having an in-place permeability less than or equal to 1 x 1O-5 cm/set. The cap 

must be installed with a minimum slope of four percent to facilitate drainage of percolate. 

Drainage layer: A drainage layer with a minimum thickness of 6 inches shall be emplaced 

immediately above the low permeability cap. Acceptable drainage layer material must include clean 

sand or other natural coarse-grained material with an in-place permeability greater than 1 x 10” 

cm/set. Commercially available filter fabrics, when used in conjunction with synthetic drainage 

blankets, may serve instead of the fine material. 

Final earthen cover: Minimum cover thickness must be 2 feet. Minimum slope must be four percent 

to facilitate surface drainage from the site. The cover material must contain sufficient organic material 

and nutrients to sustain a vegetative cover over time. Topsoil, or topsoil created using sewage 

sludge, and less select soils as authorized by COMAR 26.04.06, shall constitute acceptable final 

cover. 

Vegetative stabilization: The area must be stabilized using a perennial cover species as 

recommended by the county soil conservation district. Sufficient lime and commercial fertilizer, or 

sewage sludge as authorized by a permit under COMAR 26.04.06, shall be applied to the site to 

sustain vegetative growth. 

The solid waste management regulations were promulgated under the authority of Environment Article, 

Sections 9-204, 9-252, and 9-314, Annotated Code of Maryland. Section 9-204 (installing, altering, or 

extending water supply systems, sewerage systems, or refuse disposal systems) applies to a refuse 

disposal system that is for public use or any refuse disposal system that is a solid waste acceptance 

facility installed, altered, or extended after July 1, 1988. The Site 42 landfill was not for public use and 

was not used after 1987. Therefore, the closure regulations are not applicable, but they may be relevant 

and appropriate. Variances for design or operation and maintenance requirements contained in the solid 

waste regulations may be granted if the state is satisfied with the alternative selected (COMAR 

26.04.07.26). However, the state has indicated that the implemented remedy must minimize infiltration or 

eliminate the source. Any cap system that provides a physical barrier alone will not be granted a waiver 

from the landfill closure requirements. The change must conserve and protect the public health, the 

natural resources, and the environment of the state and control air, water, and land pollution to at least 

the same extent as would be obtained by compliance with the regulations. 
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4.2 PRELIMINARY REMEDIATION GOALS 

As indicated in Section 2, a human health and ecological risk assessment was performed for Site 42 

based on data collected during the RI. The results of the human health risk assessment indicate that 

risks associated with the soil at Site 42 are within acceptable risk ranges for both residential and industrial 

scenarios. However, the human health risk assessment did conclude that there is unacceptable risk due 

primarily to TCE in groundwater. The ecological risk assessment concluded that risks may exist in the 

groundwater discharge to surface water pathway and that there is a potential risk as a result of metals in 

site sediments. However, in general the elevated inorganics from the landfill do not appear to be 

accumulating in the sediment. 

Because the risks associated with Site 42 are related to the groundwater and the alternatives presented 

in this FS are to address the soil and landfill waste material, no chemical-specific preliminary remediation 

goals (PRGs) have been developed for the Site 42 landfill. It has been determined that the ARAR-driven 

requirements for landfill closure are inherently protective of humans for the non-residential use anticipated 

for this site. As a result, to the extent that potential remedial alternatives include removal of landfilled 

waste material, visual determinations, rather than chemical-specific PRGs, would be relied upon to 

determine if the landfilled material has been sufficiently removed. 

4.3 REMEDIAL ACTION OBJECTIVES 

Based on the intent of the solid waste management regulations, the following RAOs were developed for 

the Site 42 landfill: 

. Prevent use of contaminated shallow groundwater 

l Close the landfill in a manner that protects human health and the environment and controls air, water, 

and land pollution in accordance with State of Maryland solid waste management regulations 

(COMAR 26.4.07). 

l Conduct monitoring to confirm migration of contaminants from the site has not occurred and to 

determine the need for future actions. 

AREAS AND VOLUMES 

As described in Section 2.2.7, a pre-FS investigation was conducted at Site 42 to better define the extent 

of the existing landfill as well as the extent of the possible silver contamination in the sediments along the 

unnamed stream running along the southwestern border of the site. In addition, the 2002 and 2003 field 
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investigations, described in Section 2.2.9 and 2.2.10, further defined the extent of the landfill area. The 

three investigations concluded that the landfill area is approximately 1.43 acres, located south and 

southwest of Building 1866. Based on the wetland delineation conducted at the site (Appendix F), 

remedial activities could temporarily affect up to 10,000 square feet of wetland depending on the selected 

remedy. 

It is necessary to estimate the area of the Site 42 landfill and volume of material landfilled at Site 42 for 

the purpose of developing remedial alternatives in this FS The pre-FS investigation and the 2002 field 

investigation were not intended to definitively map the variations in thickness of the existing final cover 

over the landfilled material, nor were they intended to determine the existing thickness of the landfilled 

material. However, volumes have been estimated based on pre-landfilling topography, current 

topography, observations made during the 2002 and 2003 field investigations, and the boring logs from 

previously installed monitoring wells. Therefore, for the purposes of evaluating the remedial alternatives 

presented in Section 5 of this FS, the limits of the Site 42 landfill are those presented in Figure 2-20 with 

an area of 62,290 sf (1.43 acres) and estimated waste volume of 13,310 cubic yards. 
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5.0 IDENTIFICATION AND SCREENING OF TECHNOLOGIES 

This section categorizes, identifies, and evaluates technologies that can be applied to the remediation of 

Site 42. 

5.1 INTRODUCTION 

Identification, screening, and evaluation of potentially applicable technologies and process options are 

key steps in the FS process. The primary objective of this phase of the FS is to develop an appropriate 

range of remedial technologies and process options that can be combined into remedial alternatives. The 

basis for technology identification and screening began in Sections 3.0 and 4.0 with a series of 

discussions that included the following: 

. Identification of ARARs 

. Development of RAOs 

. Identification of volumes or areas of interest 

Technology screening is completed and technology evaluation is performed in this section with the 

following steps: 

l Identification of general response actions (GRAS) 
. Identification and screening of remedial technologies and process options 

l Evaluation of technologies and selection of representative process options 

5.2 GENERAL RESPONSE ACTIONS 

GRAS describe categories of actions that could be implemented to satisfy or address a component of a 

RAO for a site. Typically, the formation of remedial alternatives represents combining GRAS to fully 

address RAOs. When implemented, the combined GRAS are capable of achieving the RAOs that have 

been generated for each medium of interest. As discussed in Section 4.0, the contaminated media of 

concern at Site 42 is landfill material. Although unlikely, additional media of concern may include soil and 

groundwater, based on the hypothetical future residential exposure scenario. Further action may be 

required in the event that these media are considered. 

The following GRAS are to be considered for Site 42: 
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l No action 

l Land use controls 

0 Containment 

. Removal 

l Treatment 
. Disposal 

52.1 No Action 

The no action response is retained throughout the FS process as required by the National Contingency 

Plan (NCP). The no action response provides a comparative baseline against which other alternatives 

can be evaluated. Under this response, no remedial action is taken. The contaminated media are left “as 

is,” without the implementation of any monitoring, land use controls, containment, removal, treatment, or 

other mitigating actions. 

5.2.2 Land Use Controls 

Land use controls include various site access controls or land use restrictions to reduce or eliminate 

direct contact pathways of exposure. These controls could involve the use of monitoring, groundwater 

and land use restrictions, and access controls. The toxicity, mobility, or volume of the contaminants are 

not reduced through the implementation of land use controls, 

5.2.3 Containment 

Another method of reducing risk to human health and the environment is through containment that 

involves the use of physical measures to reduce the potential for exposure and the potential for 

contaminant migration. To reduce the migration of contaminants, the contaminated media must be 

isolated from the primary transport mechanisms such as wind, erosion, surface water, and groundwater. 

For example, installing surface or subsurface barriers or pumping groundwater for gradient control can be 

used to isolate contaminated media. 

5.2.4 Removal 

Technologies in this category are used to move a contaminated medium from its current location to be 

treated or disposed elsewhere. Removal actions are combined with treatment or disposal actions. 
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5.2.5 Treatment 

Technologies in this category would include in-situ as well as ex-situ methods to remove, modify, or bind 

a contaminant from an impacted medium. The options typically reduce the overall toxicity, mobility, and 

volume of the impacted medium. 

5.2.6 Disposal 

Disposal actions include placement of removed and/or treated materials in an on-site or off-site 

permanent disposal facility. Disposal also includes on-site consolidation of contaminated materials. 

Disposal actions are combined with removal or treatment actions. The toxicity, mobility, or volume of the 

contaminants is not reduced through the singular application of disposal. 

5.3 IDENTIFICATION AND SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS 

In this section, a variety of technologies and process options are identified under each GRA and 

screened. The screening is first conducted at a preliminary level to focus on relevant technologies and 

process options based on the site conditions and contaminants and media of concern. The screening is 

then conducted on a more detailed level in Section 5.4, based on certain evaluation criteria. Finally, 

process options are selected to represent technologies that have passed the detailed evaluation and 

screening. 

Table 5-l summarizes the preliminary screening of technologies and process options. It lists the GRA, 

identifies the technologies and process options, provides a brief description of the process options, and 

screening comments. All technologies and process options that are not eliminated are evaluated in 

greater detail in Section 5.4. 

5.4 EVALUATION OF TECHNOLOGIES AND SELECTION OF REPRESENTATIVE PROCESS 

OPTIONS 

5.4.1 Evaluation Criteria 

The evaluation criteria for detailed screening of technologies and process options retained after the 

preliminary screening in Section 5.3 are effectiveness, implementability, and cost. The following are 

descriptions of the evaluation criteria: 
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Effectiveness 

. Protection of human health and the environment 

. Reduction in toxicity, mobility, and volume 

l Permanence of the solution 

l Ability to address the estimated areas or volumes of contaminated media 

l Ability to meet the remediation goals identified in the RAOs 

l Technical reliability (innovative versus well-proven) with respect to contaminants and site conditions 

Implementability 

l Overall technical feasibility at the site 

l Availability of vendors, equipment, storage and disposal services, etc. 

l Administrative feasibility 

l Special long-term maintenance and operation requirements 

cost 

0 Capital cost 

l Operation and maintenance (O&M) costs 

All the factors listed above may not directly apply to each technology and are only addressed as 

appropriate. Screening evaluations generally focus on effectiveness and implementability, with less 

emphasis on cost evaluations. Technologies whose use would be precluded by waste characteristics and 

inapplicability under site conditions are screened and eliminated from further consideration. At this stage, 

no technologies will be eliminated based on cost. A process option within a technology category, 

however, may not be carried through if an equally effective process option is available at lower cost. 

5.4.2 Evaluation of Technoloqies and Process Options 

The final screening of technologies and process options is based on the evaluation criteria presented in 

Section 5.4.1. The following table presents the technologies and process options remaining for final 

screening. 
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General Response Action Technology Process Options 
No Action None Not apolicable 
Land Use Controls 1 Monitoring 1 Groundwater and Surface Water 

Access/Use Restrictions 

Capping 
Erosion Control 
Vertical Barriers 
Excavation 

Monitoring 
Active Restrictions - Phvsical Barriers 
Passive Restrictions - Groundwater 
and Land Use Controls 
Cover or Multimedia Cap 
Riprap Cover/Vegetation 
Slurry Wall 
Excavation 

Containment 

Removal 
Disposal Landfill Hazardous or Non-Hazardous Waste 

Landfill 
On-Site Consolidation 

5.4.2.1 No Action 

No action consists of implementing no activities to address contamination. No action is retained as 

required by the NCP; therefore, no evaluation is conducted. 

5.4.2.2 Land Use Controls 

Land use controls consist of access, land use, and groundwater use restrictions and monitoring. Access 

restrictions use fences, barriers, etc. to prevent human contact with contaminants. Records in the Base 

Master Plan/Geographic Information System (GIS) (or deed restrictions) can be used to prevent future 

land use and groundwater use from posing a risk to human health. Monitoring may include the collection 

of groundwater and surface water samples followed by analysis for target contaminants. 

Effectiveness 

Access, land use, and groundwater use restrictions can be effective, depending on the administration of 

the controls. Monitoring environmental media by sampling and analysis is not effective in controlling risks 

to human health or the environment, but it can determine the effectiveness of a remedial action or the 

need for additional remedial action. 

Implementability 

Access, land use, and groundwater use restrictions and monitoring are readily implementable, assuming 

that the site will continue to be a federal facility. 
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Costs of access and use restrictions are low. Costs associated with sampling and analysis are low to 

moderate, depending on the extent of the monitoring program. 

Conclusion 

Eliminate physical barrier access restrictions (e.g., fence, warning signs) as risks to human health from 

surface soil at Site 42 are associated with future residential use, and barriers would not restrict exposure 

under residential scenarios. 

Retain use restrictions to enforce land and groundwater use restrictions in the Base Master Plan/GIS and 

monitoring for all sites. 

5.4.2.3 Containment 

The technologies being considered under containment are capping, erosion controls, and vertical 

barriers. 

Soil covers consist of a layer of soil placed over the wastes or areas of soil contamination. A soil cover 

can minimize the potential for human contact with the wastes. A soil cover can also reduce the migration 

of contaminants caused by surface water infiltration, runoff, or wind erosion. If necessary, a biotic barrier 

(e.g., layer of stone) can be added to reduce the potential for ecological receptors burrowing beneath the 

cover into contaminated soil. 

Multimedia caps (engineered caps) consist of layers of soil, geosynthetic materials, or geocomposite 

materials placed over the wastes or areas of soil contamination. A cap can minimize the potential for 

human contact with wastes. A cap can also reduce the migration of contaminants caused by surface 

water infiltration, runoff, or wind erosion. Geosynthetic materials, low permeability soil (e.g., clay), or 

geocomposite materials may be used to minimize contaminant migration to groundwater from infiltration. 

If necessary, a biotic barrier (e.g., layer of stone) can be added to reduce the potential for terrestrial 

receptors burrowing beneath the cover into contaminated soil. 

Erosion controls consist of vegetation or riprap placed on the soil cover or cap to minimize contaminant 

migration from surface runoff or to protect a soil cover or cap from erosion. Usually, vegetation is seeded 

in topsoil covering the wastes, and riprap material is placed on the surface of the soil. 
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Vertical barriers consist of slurry walls, grout curtains, sheet piles, etc., that are used to minimize the 

horizontal migration of contaminants, especially within the saturated zone. These barriers are placed 

around or downgradient of wastes and extend from the top of the wastes to at least the bottom depth of 

the wastes and very commonly into a confining layer beneath the aquifer. The selection of the type of 

barrier depends on site-specific conditions, including compatibility of the barrier with the subsurface 

contaminants. 

Effectiveness 

Soil covers and multimedia caps can be effective in minimizing human exposure. Compacted soil with a 

topsoil and vegetative layer would be effective as a barrier to minimize human exposure. The use of low 

permeability materials, such as low permeability soil, geomembranes, or geocomposite materials, would 

be effective to minimize rainfall infiltration into the waste and contaminated material beneath the soil 

cover or cap. A soil cover may not be effective in minimizing contaminant migration to groundwater, 

especially for highly mobile chemicals. Erosion controls would be effective for collection of rainfall, 

diversion of surface water flow, and control of runoff. A biotic barrier, such as a layer of coarse gravel, 

stones, cobbles, or wire mesh, could be incorporated into the cover or cap and would be effective in 

minimizing the potential for ecological receptors burrowing into the waste or contaminated soil. 

The use of vertical barriers may be considered if horizontal migration of contaminants from waste and 

contaminated soil into adjoining surface water is a potential concern. Slurry walls are more commonly 

used than grout curtains or sheet piling and may be more effective in controlling contaminant migration in 

coarse, sandy soils. 

lmolementabilitv 

The main concern with the implementation of soil covers and caps and erosion controls is maintaining the 

integrity of the soil cover or cap from natural and human interferences. Another concern is installing 

covers and caps on steep slopes; however, in many cases, the area can be regraded to an acceptable 

slope. Human interferences can be minimized at Site 42, because the site will continue to be a federal 

facility. 

The use of vertical subsurface barriers must take into consideration the control of water-table levels within 

the contained area and could cause an increase in upgradient groundwater elevations. Maintaining the 

integrity of vertical barriers is difficult over the long term. An excessive depth to a confining layer may 

cause problems with constructability. 
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Costs for soil covers are low to moderate. Costs for engineered caps are moderate to high depending on 

the materials and labor involved in placements. Costs for erosion controls are low. Cost of vertical 

barriers are moderate for slurry walls and sheet piling, but high for grout curtains. 

Conclusion 

Retain the use of a soil cover or engineered cap at Site 42 as an effective means of minimizing exposure 

to human receptors. Retain the use of erosion controls at Site 42 as necessary to protect the soil cover 

or cap. The use of a biotic barrier is not considered necessary for Site 42 and is eliminated for 

consideration as a component of a soil cover and engineered cap system. Furthermore, the use of 

vertical barriers (slurry wall) to minimize the migration of contaminated groundwater has been determined 

to be unnecessary due to the nature and extent of impacted groundwater. 

5.4.2.4 Removal 

Excavation can be performed by a variety of equipment, such as front-end loaders, backhoes, Gradall@, 

clamshells, and draglines. The selection of equipment must consider several factors, such as type of 

material, load-supporting ability of the soil, rate of excavation required, depth of excavation, and site 

access. The excavation can be backfilled to pre-excavation grades or partially backfilled to establish 

more suitable habitats or building sites. Backfilling is performed with clean fill or treated soil, and includes 

grading and revegetation. 

Effectiveness 

Excavation can be effective in the complete removal of contaminated material from a site. Confirmatory 

sampling is usually required to confirm that all contaminated material has been removed. Soil samples 

are taken from the sides and bottom of the excavation and analyzed for the contaminants of concern to 

ensure that the cleanup goals have been attained. 

lmplementabilitv 

The availability of excavation equipment is not a concern. The technology is well proven and established 

in the construction and remediation industries. Excavation below the water table may require dewatering 

to lower the water table below the bottom of the depth of contamination. The water may need to be 

treated and disposed appropriately. 
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Excavation costs are typically low, unless unusual conditions are encountered. 

Conclusion 

Retain excavation for further consideration at Site 42. 

5.4.2.5 Disposal 

The technologies being considered under disposal are on-site consolidation or off-site disposal in a 

hazardous or nonhazardous waste landfill. 

On-Site Consolidation of waste and contaminated soil would involve excavation of various areas followed 

by consolidation at one location. Consolidation is performed to enhance the implementability of a soil 

cover or multimedia cap. A soil cover or multimedia cap would be placed over the consolidated waste 

and contaminated soil. The soil cover could be a layer of soil or clay with erosion controls or may have 

additional low permeability geosynthetic materials to minimize infiltration. Monitoring would be required to 

confirm the effectiveness of the soil cover or cap. Consolidation often includes verification sampling to 

confirm the removal of contaminants from the various excavation areas. 

Effectiveness 

On-site consolidation can be effective for the types of contaminated materials present at Site 42. The 

adequacy of the soil cover or multimedia cap would depend on the anticipated impact on the 

environment. 

lmolementabilitv 

The availability of excavation equipment used for consolidation is not a concern. The technology is well 

proven and established in the construction and remediation industries. However, due to space 

constraints of Site 42, consolidation may raise the elevation of a soil cover or cap systems to an elevation 

that is not desirable. 

Costs associated with on-site consolidation would be low to moderate 
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Conclusion 

On-site consolidation is eliminated for further consideration at Site 42 because of implementability 

concerns. 

Off-Site Landfill Disposal is applicable to excavated wastes and contaminated soil. Landfills differ mainly 

in the types of wastes that they are permitted to accept. Nonhazardous waste landfills are permitted to 

accept municipal solid wastes, construction and demolition debris, contaminated soil, and other wastes 

that must be proven to have nonhazardous characteristics. Hazardous waste landfills can accept listed 

and characteristic RCRA hazardous wastes. 

Effectiveness 

Landfilling can be an effective method for disposal of wastes and contaminated soils if the receiving 

facility is properly designed and operated. 

Implementability 

There are no major implementability concerns with off-site landfilling. Waste and contaminated soil at 

Site 42 are expected to be predominantly nonhazardous wastes that can be disposed at a local landfill. 

Hazardous waste landfills are also available to accommodate hazardous wastes that may be 

encountered. 

The cost of disposal in nonhazardous waste landfills is low to moderate. Costs of disposal at hazardous 

waste landfills are moderate to high. 

Conclusion 

Off-site disposal is retained for further consideration at Site 42. The type of landfill would be dependent 

on the characteristics of the waste and contaminated soil excavated from the sites. 

5.4.3 Selection of Representative Process Options 

Table 5-2 summarizes the retained technologies and process options. 

Representative process options are chosen from each technology to assemble an adequate variety of 

effective and implementable alternatives and evaluate the alternatives in sufficient detail to aid in the final 
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selection process. The specific process options selected for the remedial action will be determined during 

the remedial design or during bid evaluation and selection of the remedial contractor. 
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TABLE 5-I 

PRELIMINARY SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS 
SITE 42 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
PAGE 1 OF 3 

General Technology 
Response Action 
No Action None 

Land Use Controls Monitoring 

Access/Use 
Restrictions 

Containment Capping 

Erosion Control 

Vertical Barriers 

Removal Excavation 

Process Options Description Screening Comments 

Not Applicable No activities conducted to address Required by NCP. Retain for 
contamination. baseline comparison. 

Groundwater and Surface Periodic sampling and analysis to Retain to assess migration of 
Water Monitoring determine if contamination is contaminants and evaluate remedial 

spreading. actions. 
Active Restrictions - Fencing, markers, and warning Retain to limit exposure to 
Physical Barriers signs to restrict site access. contaminated media. 
Passive Restrictions - Administrative action using site Retain to limit exposure to 
Groundwater and Land Use use prohibitions to restrict future contaminated media. 
Restrictions activities. 
Soil Cover or Multimedia Use of soil cover or low Retain to minimize exposure to 
Cap permeability barriers to minimize contaminated material and 

exposure to contaminants and contaminant migration. 
migration of contaminants. 

Riprap Cover/Vegetation Use of stone/gravel or dense plant Retain to minimize disruptive effects 
growth to minimize migration of of remediation. 
waste and contaminated soil. 

Slurry wall, grout curtain, Low-permeability wall formed in a Retain to reduce movement of 
and sheet piling perimeter trench to restrict contaminated groundwater. 

horizontal migration of 
groundwater. 

Excavation Means for removal of waste and Retain to remove contaminated 
contaminated soil. media to eliminate exposure. 



TABLE 5-1 

PRELIMINARY SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS 
SITE 42 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
PAGE 2 OF 3 

General Technology Process Options Description Screening Comments 
Response Action 
In-Situ Treatment Thermal VitrificationIRadiofrequency Use of high temperature to fuse Eliminate because of 

Heating inorganic contaminants into a ineffectiveness and implementability 
glass matrix or the use of concerns under shallow 
moderate temperature to volatilize groundwater conditions. Not proven 
contaminants and remove them effective with heterogeneous 
from the vadose zone. material (e.g., rubble, demolition 

debris). 
Physical/ Soil Flushing Use of water or solvents to remove Eliminate because of questionable 
Chemical contaminants from the vadose effectiveness with heterogeneous 

zone by leaching and collecting material. 
contaminated wastewater in the 
saturated zone followed by 
aboveground treatment. 

Soil Vapor Extraction Use of vacuum and possibly air Eliminate because VOCs in soil are 
sparging to volatilize and remove not a risk driver. 
contaminants from the vadose 
zone. 

Solidification Use of pozzolanic materials in the Eliminate because of questionable 
vadose zone to chemically fix effectiveness and implementability 
inorganics and solidify the matrix with heterogeneous material. 
to reduce leachability. 

Ex-Situ Treatment Physical/ Soil Washing/Solvent Use of water and solvents to Eliminate because of questionable 
Chemical Extraction remove contaminants from solid effectiveness with heterogeneous 

materials. material. 
Solidification Use of pozzolanic materials to Eliminate because of questionable 

chemically fix inorganics and effectiveness and implementability 
solidify the matrix to reduce with heterogeneous material. 
leachability. 



TABLE 5-I 

PRELIMINARY SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS 
SITE 42 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
PAGE 3 OF 3 

General Technology Process Options Description Screening Comments 
Response Action 
Ex-Situ Treatment Biological Landfarming Tilling of contaminated soil and Eliminate because it is not 
(Cont.) waste in layers to remove VOCs applicable to the COCs at Site 42. 

and biodegrade organics. 
Bioslurry treatment Treatment of soil in a slurry reactor Eliminate because it is not 

under controlled conditions using applicable to the COCs at Site 42. 
natural or cultured microorganisms 
to biodegrade organics. 

Thermal Incineration Use of high temperature to destroy Eliminate because organics are not 
organic contaminants. COCs at Site 42. 

Low-Temperature Thermal Use of low to moderate Eliminate because of effectiveness 
Desorption temperature to volatilize concerns for the COCs at Site 42. 

contaminants. 
Disposal Landfill Hazardous or Disposal of excavated material at a Retain off-site landfilling to 

Nonhazardous Waste permitted on-site or off-site landfill. permanently remove contaminated 
Landfill materials. Eliminate on-site 

landfilling because suitable area is 
not available. 

Consolidation Excavation and placement in one Retain for possible use with 
location to minimize space and excavated materials. 
closure requirements. 



TABLE 5-2 

SUMMARY OF RETAINED TECHNOLOGIES AND PROCESS OPTIONS 
SITE 42 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

General Response Action 
No Action 
Land Use Controls 

I 

Containment 

Removal 

Technology 
None 
Monitoring 

Access/Use Restrictions 

Capping 
Erosion Controls 
Excavation 

Representative Process Option 
Not applicable 
Groundwater and surface water 
monitoring 
Passive Restrictions - Shallow 
groundwater and land use 
restrictions 
Soil Cover/Multimedia Cap 
Vegetation/Riprap 
Excavation 

Disposal 1 Landfill Off-site landfill 



6.0 REMEDIAL ALTERNATIVES 

This section presents the development, screening, detailed evaluation, and comparative evaluation of 

remedial alternatives for Site 42. 

6.1 DEVELOPMENT OF ALTERNATIVES 

6.1.1 Introduction 

This section presents the rationale for and the development of the remedial alternatives that are 

evaluated in the FS These alternatives are developed from combinations of the technologies and 

process options evaluated in Section 5.0. 

6.1.2 Rationale for Alternative Development 

The purpose of the FS is to evaluate the information provided in the RI, which assesses site conditions, 

and develop an appropriate range of alternatives to allow remedy selection. The number and types of 

alternatives and the subsequent development of alternatives should reflect the scope and complexity of 

the impacts to the site that are being addressed. Development of alternatives for Site 42 is based on the 

following: 

l Technologies and process options remaining after the screening evaluations from Section 5.0 

l Land use scenarios for Site 42 

. Exposure scenarios 

. RAOs 

. ARARs 

6.1.2.1 Technologies and Process Options 

General response actions and representative process options have been developed for the landfill at 

Site 42. Those general response actions and process options that have been retained for assembly into 

alternatives are as follows: 

General Response Action 

No Action 

Land Use Controls 

Process Option 

None 

Shallow groundwater and land use restrictions 

Monitoring 
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General Response Action 

Containment 

Removal 

Disposal 

Process Option 

Soil cover 

Multimedia cap 

Riprap erosion control 

Vegetative cover erosion control 

Excavation 

Landfill 

These process options will be used individually or combined with each other, as appropriate, to form 

remedial alternatives. 

6.1.2.2 Land Use Scenarios 

Potential exposure to environmental media is evaluated in the context of current land use and future land 

use. Under current land use, Site 42 is not used and would remain as a former waste disposal area. 

Under future land use, Site 42 could be released to the public (which is not anticipated) or remain under 

the control of the Navy. While under the control of the Navy, land use is expected to continue as is. 

6.1.2.3 Exposure Scenarios 

Assumptions for the land use scenarios and receptors used for alternative development are consistent 

with the Site 42 risk assessment. 

Under the current land use scenario, Site 42 is assumed to remain as it currently exists. Existing current 

land use at and in the vicinity of Site 42 indicates that human receptors most likely to be exposed to 

contaminants on and migrating from the site include maintenance workers, full-time employees, and 

adolescent trespassers. No adverse health effects are expected for any of these receptors. 

Under the potential future land use scenarios, Site 42 is planned to continue under the current industrial 

land use. Although Site 42 could be considered for development for residential use, residential land use 

is not a reasonably anticipated scenario. However, residential land use does represent the most 

conservative exposure for future use risk assessment. Additional receptors under future land use include 

construction workers and on-site residents. No adverse health effects are expected for construction 

workers. Possible adverse health effects could be expected to future residents exposed to soil and 

shallow groundwater. 
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6.1.2.4 Accommodation of RAOs and ARARs 

In general, it is desirable to develop remedial alternatives that achieve compliance with all RAOs and 

ARARs. However, in certain cases, technical limitations and costs prevent the development of 

alternatives that attain all cleanup goals for all media. 

Alternatives have not been assembled for remediation of the shallow groundwater to meet cleanup goals 

and ARARs because of the following: 

l The shallow groundwater at Site 42 is not currently used as a source of drinking water. 

l The shallow groundwater at Site 42 is not expected to be developed as a source of drinking water in 

the future. 

. Migration of shallow groundwater contaminants is not adversely affecting surface water or sources of 

potable water. 

As illustrated by Figure 6-1, the area proposed for landfill covers or caps includes a small area of wetland 

(approximately 10,000 square feet) which traverses the center and southern portions of the landfill south 

and southwest of Building 1866. It should be noted that this wetland is created from drainage through the 

swale area and is not considered a wetland of value. The area of wetland that is the direct result of the 

discharge of cooling water originating from Buildings 1136 and 1866 (located south of Building 1866) 

should not be impacted from the remedial activities. However, it should also be noted that the wetlands in 

this area would not exist without the cooling water discharge from Building 1866. In COMAR 26.23.03.01, 

the Maryland Department of the Environment (MDE) regulations allow for a letter of exemption regarding 

wetland regulations in cases where the cumulative loss of non-tidal wetlands and buffer, which contain no 

significant plant or wildlife value, is less than 5,000 square feet. Remedial alternatives developed for Site 

42 utilize this regulatory provision and anticipate that landfill covers or caps would be applied over the 

section of wetlands between the two landfill areas. 

6.1.3 Remedial Alternative Development 

This section develops the remedial alternatives for Site 42 considering the information provided in 

Section 6.1.2. The following alternatives have been developed for the landfill: 

l Alternative 1 - No Action 

l Alternative 2 - Operational Soil Cover with Land Use Controls 
. Alternative 3 - Soil Cover with Land Use Controls 
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l Alternative 4 - Engineered Cap with Land Use Controls 

l Alternative 5 - Landfill Removal 

As can be seen on Figure 6-1, an existing above-ground steam line runs through the Site 42 area where 

landfill material had been determined to be present. Because the removal and replacement of the above- 

ground steam lines during remediation would be a very costly item, Alternative 5, Landfill Removal has 

been discussed in later sections as Alternative 5A, Partial Landfill Removal, and Alternative 5B, Complete 

Landfill Removal. Alternative 5A; as well as Alternatives 2, 3, and 4, allows the above-ground steam lines 

to remain in place during remediation, and Alternative 5B includes temporary supports for the above- 

ground steam lines as landfill material is excavated. Inclusion of both Alternatives 5A and 58 in this FS 

allows the presentation of a more complete range of alternatives for consideration. 

6.1.3.1 Alternative 1 - No Action 

No action is defined as Alternative 1. This alternative is required by the NCP and is used as a baseline 

for comparison with other alternatives. Additionally, guidance materials, such as the Installation 

Restoration Manual, indicate that resources should not be expended on sites which pose little or no threat 

to humans or the environment. 

6.1.3.2 Alternative 2 - Operational Soil Cover with Land Use Controls 

Under Alternative 2, an operational soil cover, which meets the state requirement for an operational final 

cover, would be placed over the landfill to ensure that all waste is covered with minimum of 2 feet of soil. 

Portions of the site may already have sufficient cover, and other portions may have minimal cover. 

Therefore, the thickness of the operational final cover to be placed is variable. The operational final cover 

would consist of soil and vegetative stabilization. A portion of the parking lot for Building 1866 was 

constructed over a portion of the landfill. Under Alternative 2, the landfill material under the parking lot 

would be left in place. 

Land use controls would consist of maintaining records of the soil and shallow groundwater contamination 

and the presence of buried waste at Site 42 in the Base Master Plan/GIS and designating the area as a 

restricted use area. The area would be given a designation in the Base Master Plan/GIS that would 

prohibit residential or intrusive (e.g., excavation) activities and shallow groundwater use. The information 

in the Base Master Plan/GIS would ensure that the Navy would be able to take adequate measures to 

minimize adverse human and environmental effects at the time of any future land development. 

Monitoring would include sampling shallow groundwater and surface water in the stream south and 

southwest of the landfill and analysis for the COCs (i.e., TCL VOCs and metals). The objectives of 
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monitoring would be to confirm that no contaminants are migrating from the site into the environment and 

to verify the effectiveness of the remedy. 

At least every 5 years, a site review would be conducted to evaluate the analytical results from monitoring 

samples, evaluate the site status (i.e., the site’s then-current use and plans for future use), review 

environmental laws and regulations in effect at the time of the review, verify that land use controls are 

effective, and provide direction for further action, if deemed necessary. Site reviews are required 

because this alternative would allow groundwater contaminants to remain at concentrations exceeding 

those suitable for residential scenarios. 

6.1.3.3 Alternative 3 - Soil Cover with Land Use Controls 

Alternative 3 incorporates an additional 2-foot-thick clean soil cover and vegetation over the existing soil 

cover material. Under Alternative 3, the landfilled material under a portion of the parking lot and under 

the above-ground steam lines would be left in place. An asphalt surface would be installed over the 

portion of the landfill under the above-ground steam lines. The asphalt surface option was selected for 

this portion of the site because it requires less excavation than would be needed for the installation of the 

thicker engineered cap. The reduced surface excavation is desirable to ensure the continued structural 

integrity of the above-ground steam line foundations. 

The alternative would also include all the land use controls and monitoring requirements described in 

Alternative 2. The 5-year site reviews outlined in Alternative 2 would also be required for Alternative 3 

because the alternative would allow the landfill to remain in place with groundwater contamination 

remaining at the site at concentrations exceeding those suitable for residential scenarios. 

6.1.3.4 Alternative 4 - Engineered Cap with Land Use Controls 

Under Alternative 4, an engineered multimedia cap would be installed over the landfill. The cap would 

consist of several layers including (from the bottom to the top) the cap bedding layer, a low permeability 

layer, a drainage layer, a final earthen cover, and vegetative stabilization. Under Alternative 4, the 

landfilled material under a portion of the parking lot and under the above-ground steam lines would be left 

in place. An asphalt surfaced engineered cap would be installed over the portion of the landfill under the 

above-ground steam lines. The area covered by the asphalt surfaced engineered cap would also be 

underlain by a geomembrane. The asphalt surfaced engineered cap option was selected for this portion 

of the site because it requires less excavation than would be needed for the installation of the thicker 

engineered cap required. The reduced surface excavation is desirable to ensure the continued structural 

integrity of the above-ground steam lines foundations. 
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This alternative would also include all the land use controls and monitoring requirements described in 

Alternative 2. The 5-year site reviews outlined in Alternative 2 would also be required for Alternative 4 

because this alternative would allow the landfill to remain in place with groundwater contamination 

remaining at the site at concentrations exceeding those suitable for residential scenarios. 

6.1.3.5 Alternative 5 - Landfill Removal 

Under Alternative 5, the landfill and the current soil cover would be excavated and transported off site for 

disposal. Excavated areas would be backfilled with suitable material and revegetated to replace existing 

site vegetation. 

As discussed in previous sections, a portion of the parking lot for Building 1866 was constructed over a 

portion of the landfill. Under Alternative 5A, the waste and contaminated soil under the parking lot and 

under the above-ground steam lines would be left in place. An asphalt surfaced engineered cap would be 

installed over this portion of the remaining waste and contaminated soil. Alternative 5A would include all 

the land use controls for land and shallow groundwater use described in Alternative 3. 

Under Alternative 58, all waste would be excavated, including the portion of the landfill under the parking 

lot and the above-ground steam lines, and the affected portion of the parking lot would be replaced in 

kind. Land use controls would consist of maintaining records of the shallow groundwater contamination in 

the Base Master Plan/GIS and designating the area as a restricted use area. The area would be given a 

designation in the Base Master PlanlGlS that would prohibit shallow groundwater use. The information in 

the Base Master Plan/GIS would ensure that the Navy would be able to take adequate measures to 

minimize adverse human and environmental effects at the time of any future land development. 

Conservatively, Alternatives 5A and 5B would also include the same monitoring requirements described 

in Alternative 2. The 5-year site reviews outlined in Alternative 2 would also be required for Alternative 5. 

The 5-year reviews are needed for Alternative 5A because that alternative would allow portions of the 

landfill to remain at the site with groundwater contamination remaining at concentrations exceeding those 

suitable for residential scenarios. The 5-year reviews are needed for Alternative 5B because, even 

though all of the landfill material would be removed, the groundwater consideration would remain. 

6.2 SCREENING OF ALTERNATIVES 

Alternatives are screened to decrease the number of alternatives that are carried forward for detailed 

analysis. This step in the FS process is conducted, when appropriate, to eliminate alternatives that do 

not achieve protection of human health and the environment. Alternatives should be eliminated if they 
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are significantly less effective than other, more promising alternatives, are not technically or 

administratively implementable, or have significantly higher costs, 

The alternatives developed and described for Site 42 are considered to represent an appropriate range of 

alternatives. Alternative 1 (No Action) is required by the NCP and is used as a baseline for comparison 

with other alternatives. Alternative 2 is eliminated because the operational soil cover does not comply 

with state sanitary landfill closure requirements and would therefore not achieve the threshold criteria of 

overall protection of human health and the environment and compliance with ARARs and TBCs [i.e. 

Alternative 2 would essentially be equivalent to Alternative 1 (No Action)]. Alternative 3 is eliminated 

because the soil cover does not comply with state sanitary landfill closure requirements and would 

therefore not achieve the threshold criteria of overall protection of human health and the environment and 

compliance with ARARs and TBCs. Alternatives 4, 5A, and 5B are considered effective and 

implementable. Therefore, Alternatives 1, 4, 5A, and 5B developed for Site 42 will be carried forward for 

detailed analysis. 

6.3 DETAILED ANALYSIS OF ALTERNATIVES 

In this section, each remedial alternative developed in Section 6.1 and retained in Section 6.2 is 

described and analyzed in detail. The detailed analysis is conducted in accordance with the Guidance for 

Conducting Remedial Investigations and Feasibility Studies Under CERCLA (EPA, 1988) and the NCP. 

The detailed analysis of each remedial alternative provides information for the comparison of alternatives 

in Section 6.4 and the final selection of a remedial alternative. 

The following evaluation criteria are used for the detailed analysis of each remedial alternative: 

Threshold Criteria 

l Overall protection of human health and the environment 

l Compliance with ARARs and TBCs 

Priman/ Balancinq Criteria 

. Long-term effectiveness and permanence 

. Reduction of toxicity, mobility, or volume through treatment 

l Short-term effectiveness 
. Implementability 
. cost 
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Modifvinq Criteria 

l State acceptance 

0 Community acceptance 

The two threshold criteria are criteria that each alternative must meet. The alternative that best matches 

the five primary balancing criteria is proposed to the state and the community as the preferred remedy. 

The modifying criteria may result in modification of the proposed remedy following comments on the FS 

and Proposed Plan. Community acceptance will be addressed in the Record of Decision that will be 

finalized after the public comment period for the FS and Proposed Plan. State and community 

acceptance must be considered during remedy selection. The following is a description of each of the 

nine evaluation criteria. 

Overall Protection of Human Health and the Environment. The primary requirement for CERCLA 

remedial actions is that they are protective of human health and the environment. A remedy is protective 

if it adequately eliminates, reduces, or controls all current and potential risks. All pathways of exposure 

must be considered when evaluating the remedial alternative. If hazardous substances remain without 

engineering or land use controls after the remedy is implemented, then the evaluation must consider 

unrestricted land use and unlimited exposure for human and environmental receptors. For those sites 

where hazardous substances remain and unrestricted use and unlimited access are not allowable, 

engineering controls, land use controls, or some combination of the two must be implemented to control 

exposure and ensure reliable protection over time. In addition, implementation of a remedy cannot result 

in unacceptable short-term risks to, or cross-media impacts on, human health and the environment. 

Compliance with ARARs and TBCs. Compliance with ARARs and TBCs is one of the statutory 

requirements for remedy selection. Alternatives are developed and refined throughout the FS process to 

ensure that they will meet all their respective ARARs or that there is good rationale for waiving an ARAR. 

Alternatives may be refined to ensure compliance with these requirements. 

Lonq-Term Effectiveness and Permanence. This criterion reflects the CERCLA emphasis on 

implementing remedies that will ensure protection of human health and the environment in the future, as 

well as in the near term. In evaluating alternatives for long-term effectiveness and the degree of 

permanence they afford, the analysis should focus on the residual risks that will remain at the site after 

completion of the remedial action. This analysis should include consideration of the following: 

. Degree of threat posed by the hazardous substances remaining at the site. 
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l Adequacy of any controls (e.g., engineering and land use controls) used to manage the hazardous 

substances remaining at the site. 

. Reliability of those controls. 

. Potential impacts on human health and the environment, should the remedy fail, based on 

assumptions included in the reasonable maximum exposure scenario. 

Reduction of Toxicity. Mobilitv, or Volume throuqh Treatment. This criterion addresses the statutory 

preference for remedies that employ treatment as a principal element by ensuring that the relative 

performance of the various treatment alternatives in reducing toxicity, mobility, or volume will be 

assessed. Specifically, this analysis should examine the magnitude, significance, and irreversibility of 

reductions. 

Short-Term Effectiveness. This criterion examines the short-term impacts of the alternatives (i.e., impacts 

of the implementation) on the neighboring community, workers, or surrounding environment. This 

includes the potential threat to human health and the environment associated with excavation, treatment, 

and transportation of hazardous substances. The potential cross-media impacts of the remedy and the 

time to achieve protection of human health and the environment should also be analyzed. 

Imolementabilitv. Implementability considerations include the technical and administrative feasibility of 

the alternatives. Implementability also considers the availability of goods and services (e.g., treatment, 

storage, or disposal capacity) on which the viability of the alternative depends. Implementation 

considerations often affect the timing of the various remedial alternatives (e.g., limitations on the season 

in which the remedy can be implemented, the number and complexity of material-handling steps that 

must be followed, the need to obtain permits for off-site activities, and the need to secure technical 

services). 

Cost. Cost includes all capital costs and O&M costs incurred over the life of the project. The focus of the 

detailed analysis is on the present worth values of these costs. Costs are used to select the least 

expensive or most cost-effective alternative that will achieve the remedial action objectives. A 30-year 

maintenance life and a 7 percent annual discount factor are used to calculate the present worth of the 

capital and O&M costs. The 7 percent annual discount factor is essentially the combination of an interest 

rate of IO percent and an inflation rate of 3 percent (i.e., net rate of return). 

State Acceotance. This criterion, which is an ongoing consideration throughout the remediation process, 

reflects the statutory requirements to provide for substantial and meaningful state involvement. 
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Communitv Acceotance. This criterion refers to community comments on the remedial alternatives under 

consideration. “Community” is broadly defined to include all interested parties. These comments are 

taken into account throughout the FS process; however, only preliminary assessment of community 

acceptance can be conducted during development of the FS because formal public comment will not be 

received until after the public comment period for the preferred alternative is held. 

6.3.1 Alternative 1 - No Action 

6.3.1 .I Description of Alternative 

This alternative would be a “walk-away” alternative that is required under CERCLA to establish a basis for 

comparison with other alternatives. For this alternative, any existing remedial activities, monitoring 

programs, and land use controls would be discontinued, and the property could be available for release 

for unrestricted use. 

6.3.1.2 Overall Protection of Human Health and the Environment 

Alternative 1 would not be protective of human health and the environment. Soil and shallow 

groundwater contaminants could pose a potential future threat under the residential exposure scenario. 

6.3.1.3 Compliance with ARARs and TBCs 

Alternative 1 would not comply with ARARs and TBCs, including MCLs for shallow groundwater and risk- 

based concentrations, or state sanitary landfill closure requirements. 

6.3.1.4 Long-Term Effectiveness and Permanence 

The current and future threats to human health and the environment would remain. There would be no 

long-term management controls; therefore, the adequacy and reliability of controls would not be 

applicable. There would be no long-term monitoring program to confirm that migration of contaminants 

from the site to the environment is not occurring. 

6.3.1.5 Reduction of Toxicity, Mobility, or Volume through Treatment 

Alternative 1 would not include treatment to reduce the toxicity, mobility, or volume of hazardous 
substances at the site. 
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6.3.1.6 Short-Term Effectiveness 

Alternative 1 would not pose any short-term risks to the local community or on-site workers during 

implementation because no actions would occur. There would be no environmental impacts from 

implementation. 

6.3.1.7 Implementability 

There would be no remedial actions to implement under Alternative 1. 

6.3.1.8 costs 

There would be no costs associated with the no-action alternative. 

6.3.1.9 State Acceptance 

Alternative 1 would not comply with state sanitary landfill closure requirements and therefore would not 

comply with ARARs and TBCs. However, the alternative will be retained as required by CERCLA to 

provide a comparison with other alternatives. 

6.3.1 .I0 Community Acceptance 

Community acceptance will be addressed in the Record of Decision (ROD) following the public comment 

period on the FS and Proposed Plan. 

6.3.2 Alternative 2 - Operational Soil Cover with Land Use Controls 

Alternative 2 was eliminated in Section 6.2 because the operational soil cover does not comply with state 

sanitary landfill closure requirements and would therefore not achieve the threshold criteria of overall 

protection of human health and the environment and compliance with ARARs and TBCs [i.e. Alternative 2 

would essentially be equivalent to Alternative 1 (No Action)]. 

6.3.3 Alternative 3 - Soil Cover with Land Use Controls 

Alternative 3 was eliminated in Section 6.2 because the soil cover does not comply with state sanitary 

landfill closure requirements and would therefore not achieve the threshold criteria of overall protection of 

human health and the environment and compliance with ARARs and TBCs. 
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6.3.4 Alternative 4 - Enaineered Cap with Land Use Controls 

6.3.4.1 Detailed Description of Alternative 

Alternative 4 would consist of the construction of an engineered cap on the landfill, the implementation of 

land use controls to protect human health and the environment, monitoring, and 5year site reviews. 

Quantity calculations are provided in Appendix K. 

Enqineered Car, 

Capping of the landfill would be a containment action. The purpose of capping is to eliminate or reduce 

the possibility of physical hazards associated with direct contact with waste materials, reduce the rate of 

surface water infiltration, reduce erosion, and improve aesthetics. An area of approximately 1.43 acres 

would be capped. 

Figure 6-l shows the area to be capped. After clearing, grubbing, and regrading activities, common soil 

would be added to the existing landfill cover to provide uniform grades and to provide a bedding layer for 

the cap. The bedding layer and engineered cap would be sloped a minimum of 4 percent to comply with 

state requirements for closure of rubble waste sanitary landfills (COMAR 26.04.07.21) and at a maximum 

slope of 3.5 horizontal to 1 vertical (3.5H:lV) to address potential engineered cap slope stability issues. It 

is assumed that approximately 1,000 cubic yards of regraded waste and contaminated soil cannot be 

consolidated under the engineered cap due to grading requirements and based on review of existing site 

topography. It is assumed this material would be disposed at an off-site permitted nonhazardous waste 

landfill. The engineered cap of Alternative 4 is depicted on Figure 6-3 and would be installed with the 

following layers (from bottom to top): 

. 12-inch cap bedding layer consisting of materials that will not puncture the overlying geomembrane 

. Low permeability geomembrane consisting of a material with a minimum thickness of 40 mils and a 

maximum permeability of 1 x IO-” cmlsec 

. Drainage layer consisting of a geosynthetic drainage net or a natural drainage layer of sand or gravel 

. 18-inch layer of clean common soil fill 

l 6-inch layer of clean topsoil 

l Vegetative stabilization 

An asphalt surface would be used to cover the portion of the landfill between the existing Building 1866 

parking lot and the above-ground steam lines located south and southwest of Building 1866. The asphalt 

surfaced cap system would consist of a bedding layer, geomembrane, asphalt subbase/drainage 

aggregate, and the asphalt pavement. 

060312/P 6-12 CT0 0805 



Land Use Controls 

Land use controls would include land and shallow groundwater use restrictions to eliminate or reduce 

exposure pathways. 

Land use controls would consist of maintaining records of the contamination at Site 42 in the Base Master 

Plan/GIS and designating the site as a restricted use area. The Base Master Plan/GIS would ensure that 

the Navy would be able to take adequate measures to minimize adverse human health and 

environmental effects at the time of any future land development. Residential development and shallow 

groundwater use would not be permitted. EPA and the state would be properly notified of proposed 

construction plans at Site 42 prior to commencement of any construction activities. 

Lonq-Term Monitorinq 

Monitoring of shallow groundwater and surface water would be conducted to confirm that migration of 

contaminants from the site into the environment is not occurring and to determine the need for future 

actions. For cost estimating purposes, it is assumed that four new monitoring wells would be installed 

(one upgradient and three downgradient), and samples would be collected annually and analyzed for TCL 

VOCs and TAL metals. 

Site Review 

At least every 5 years, a site review would be conducted to evaluate the site status, verify that land use 

controls are effective, and determine whether further action is necessary. The site reviews would be 

required for Alternative 4 to protect against contaminants migrating beyond the landfill. 

6.3.4.2 Overall Protection of Human Health and the Environment 

Alternative 4 would be protective of human health and the environment by covering waste materials 

capping the landfill, controlling future site use with land use restrictions, and preventing shallow 

groundwater use with groundwater use restrictions. This would reduce the potential for contaminants in 

soil and shallow groundwater to enter the human exposure pathway through ingestion and dermal 

contact. 

The cap would reduce infiltration and would minimize the potential for soil and waste contaminants to 

further migrate to shallow groundwater. Based on the RI results, samples from the shallow groundwater 

under the upgradient portions of the landfill perimeter exhibit the highest concentrations. This indicates 

that the landfill rubble material may not be the sole source of organic and inorganic contaminants in 
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shallow groundwater, but rather, other material disposed in the landfill may have resulted in “hot spots” 

within the landfill. Monitoring of shallow groundwater and surface water would provide the ability to 

evaluate the continued effectiveness of this remedial action and whether additional modifications would 

be required. 

6.3.4.3 Compliance with ARARs and TBCs 

This alternative would comply with state closure (i.e., capping) and post-closure maintenance and 

monitoring requirements for rubble waste sanitary landfills. 

This alternative would control exposure to the contaminated shallow groundwater through shallow 

groundwater use restrictions until evaluation of monitoring samples determines that shallow downgradient 

groundwater contaminants are not migrating beyond a IOO-foot buffer around the landfill within which the 

MDE prohibits potable uses of groundwater. The shallow groundwater contaminants would remain until 

biodegradation, dispersion, dilution, and other natural attenuation mechanisms eventually reduce their 

concentration. 

6.3.4.4 Long-Term Effectiveness and Permanence 

Landfilled waste materials would be permanently covered. Although no contaminated soil or shallow 

groundwater would be removed, the risks to human health and the environment would be reduced. 

Wastes would remain in the landfill, and contaminants would remain in soil and shallow groundwater. 

However, land and shallow groundwater use restrictions would reduce the potential human health hazard 

and the potential for damage to the cap. Capping would effectively reduce the potential for soil and waste 

contaminants to migrate to shallow groundwater. Current shallow groundwater contaminants could 

migrate beyond the site boundary or to surface water. However, monitoring would be conducted to 

confirm this is not occurring at unacceptable levels. 

Land use controls would be protective over the long term. A 5-year periodic review of the site would be 

conducted until evaluation of monitoring samples determines that shallow downgradient groundwater 

contaminants are not migrating beyond a 100 feet buffer around the landfill within which the MDE 

prohibits potable uses of groundwater. The S-year site reviews would be used to verify that the land use 

controls are effective as well. Any private ownership of the land in the future would be controlled under a 

deed restriction to control land and shallow groundwater use. 

During remedial action implementation, the unnamed stream along the southwest side of the site will 

inevitably be disturbed. The remedial action activities will therefore include the work needed to correct 

the disturbed portions of the stream. As a result of repairing and restoring the disturbed portions of the 
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stream, the stream sediment toxicity identified during the stream sediment TIE study will be mitigated, and 

the long-term viability of the stream will be improved. 

6.3.4.5 Reduction of Toxicity, Mobility, or Volume through Treatment 

Alternative 4 would not include treatment to reduce the toxicity, mobility, or volume of the hazardous 

substances at the site. 

6.3.4.6 Short-Term Effectiveness 

The remedial activities are not expected to have an adverse impact on the community or the environment. 

Exposure of workers to the contaminated media during capping and monitoring activities would be 

minimized by the use of appropriate PPE, engineering controls, and compliance with a site-specific HASP 

and OSHA regulations. 

It is expected that the RAOs could be achieved within a construction duration of 5 months. 

6.3.4.7 Implementability 

Alternative 4 is implementable. Equipment and services necessary to construct the cap are readily 

available. Remedial action working hours would be subject to restrictions due to proximity to Building 

1866. In addition, a site approval from the Department of Defense Explosive Safety Board (DDESB) is 

required prior to commencing the remedial action. Above-ground steam lines are present over portions of 

the landfill that are to be covered by asphalt pavement. This may cause difficulties in installing the 

asphalt surfaced engineered cap in these areas, especially where there may be limited clearance 

between the existing ground surface and the above-ground steam lines. In addition, precautions would 

need to be taken during construction to avoid damage to the above-ground steam lines. Land and 

shallow groundwater use restrictions can be strictly enforced because the site is located at a military 

facility. 

6.3.4.8 cost 

The estimated costs for Alternative 4 would be as follows: 

. Capital: $2,349,700 

l Operation and Maintenance: $34,90O/year 
. Present worth: $2,837,600 
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The present-worth cost estimate is based on a 30-year monitoring period. Details of the cost estimates 

are provided in Appendix L. 

6.3.4.9 State Acceptance 

State acceptance will be addressed following receipt of comments on the FS 

6.3.4.10 Community Acceptance 

Community acceptance will be addressed in the ROD following the public comment period on the FS and 

Proposed Plan. 

6.3.5 Alternative 5A - Partial Landfill Removal 

6.3.5.1 Detailed Description of Alternative 

Alternative 5A would consist of the partial removal and disposal of landfill waste, the implementation of 

land use controls to protect human health and the environment, monitoring, and 5-year site reviews. 

Landfill waste and contaminated soil beneath the Building 1866 parking lot and the above-ground steam 

lines that serve the building would remain in place. 

Landfill Removal 

The majority of the landfill contents (waste and contaminated soil) would be excavated and hauled off site 

for disposal. Material below and upslope of the above-ground steam lines would remain in place. The 

asphalt parking lot would be extended to cover unpaved areas where waste would remain in place. In 

locations where excavation occurs, after the area has been excavated, it would be backfilled with clean 

material, compacted, graded, and revegetated. It is estimated that approximately 11,080 cubic yards of 

material would require excavation. It is estimated that approximately 1,200 cubic yards of the landfill 

material will be characterized as hazardous waste and will need to be disposed at an off-site permitted 

hazardous waste landfill (RCRA Subtitle C landfill). It is assumed that the remaining material 

(10,060 cubic yards) would be disposed at an off-site nonhazardous waste landfill (RCRA Subtitle D 

landfill). Figure 6-4 shows the limits of excavation. Quantity calculations are provided in Appendix K. 

Land Use Controls Lonq-Term Monitorins. and Site Reviews 

Land use controls, long-term monitoring, and site reviews for Alternative 5A would be identical to those 

described for Alternative 3. 
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6.3.5.2 Overall Protection of Human Health and the Environment 

Alternative 5A would be protective of human health and the environment by removing the majority of the 

waste materials, controlling future site use with land use restrictions, and preventing shallow groundwater 

use with shallow groundwater use restrictions. The existing Building 1866 parking lot and new paving 

would effectively cover the remaining portion of the landfill. This would reduce the potential for 

contaminants in waste, soil, and shallow groundwater to enter the human exposure pathway through 

ingestion and dermal contact. 

Waste removal and the existing parking lot would reduce the potential for soil and waste contaminants to 

further migrate to shallow groundwater. Based on the RI results, samples from the shallow groundwater 

under the upgradient portions of the landfill perimeter exhibit the highest concentrations. This indicates 

that the landfill rubble material may not be the sole source of organic and inorganic contaminants in 

shallow groundwater, but rather, other material disposed in the landfill may have resulted in “hot spots” 

within the landfill. Monitoring of shallow groundwater and surface water would provide the ability to 

evaluate the continued effectiveness of this remedial action and whether additional modifications would 

be required. 

6.3.5.3 Compliance with ARARs and TBCs 

This alternative would control exposure to the contaminated shallow groundwater through shallow 

groundwater use restrictions until evaluation of monitoring samples determines that shallow downgradient 

groundwater contaminants are not migrating beyond a IOO-foot buffer around the landfill within which the 

MDE prohibits potable uses of groundwater. The shallow groundwater contaminants would remain until 

biodegradation dispersion dilution, and other natural attenuation mechanisms eventually reduce their 

concentration. This alternative would also comply with post-closure maintenance and monitoring 

requirements for rubble waste sanitary landfills. 

6.3.5.4 Long-Term Effectiveness and Permanence 

A portion of the waste materials and contaminated soil within the landfill would be permanently removed 

from the site. The remaining waste materials would be permanently contained beneath the existing 

Building 1866 parking lot and areas to receive the asphalt surfaced engineered cap. Although some 

waste and contaminated soil would remain and no shallow groundwater would be removed, the risks to 

human health and the environment would be reduced. Wastes would remain beneath the parking lot, and 

contaminants would remain in soil and shallow groundwater. However, land and shallow groundwater 

use restrictions would reduce the potential human health hazard and damage to the existing parking lot 

and areas to receive the asphalt surfaced engineered cap. The pavement would effectively reduce the 
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migration of remaining soil and waste contaminants to groundwater. Although shallow groundwater 

contaminants could migrate beyond the site boundary or to surface water, monitoring would be conducted 

to confirm this is not occurring at unacceptable levels. 

Land use controls would be protective over the long term. A 5-year periodic review of the site would be 

conducted until evaluation of monitoring samples determines that shallow downgradient groundwater 

contaminants are not migrating beyond a 100-foot buffer around the landfill within which the MDE 

prohibits potable uses of groundwater. The 5-year site reviews would be used to verify that the land use 

controls are effective as well. Any private ownership of the land in the future would be controlled under a 

deed restriction to control land and shallow groundwater use. 

During remedial action implementation, the unnamed stream along the southwest side of the site will 

inevitably be disturbed. The remedial action activities will therefore include the work needed to correct 

the disturbed portions of the stream. As a result of repairing and restoring the disturbed portions of the 

stream, the stream sediment toxicity identified during the stream sediment TIE study will be mitigated, and 

the long-term viability of the stream will be improved. 

6.3.5.5 Reduction of Toxicity, Mobility, or Volume through Treatment 

Alternative 5A would not include treatment to reduce the toxicity, mobility, or volume of the hazardous 

substances at the site. 

6.3.5.6 Short-Term Effectiveness 

The remedial activities are not expected to have an adverse impact on the community or the environment. 

Exposure of workers to the contaminated media during excavation, paving, and monitoring activities 

would be minimized by the use of appropriate PPE, engineering controls, and compliance with a site- 

specific HASP and OSHA regulations. 

Erosion controls would be provided during landfill excavation to prevent migration of contaminants to 

surface water. 

It is expected that the RAOs could be achieved within a construction duration of 4 months. 
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6.3.5.7 Implementability 

Alternative 5A would be implementable. Equipment and services needed to excavate and dispose of 

landfill wastes and to extend the existing parking lot are available. Remedial action working hours would 

be subject to restrictions due to proximity to Building 1866. In addition, a site approval from the DDESB is 

required prior to commencing the remedial action. Above-ground steam lines are present over portions of 

the landfill that are to be covered by asphalt surfaced engineered cap. This may cause difficulties in 

installing the pavement especially where there may be limited clearance between the existing ground 

surface and the above-ground steam lines. In addition, precautions would be needed during excavation 

to avoid damage to the above-ground steam lines. Land and shallow groundwater use restrictions can be 

strictly enforced because the site is located at a military facility. 

6.3.5.8 cost 

The estimated costs for Alternative 5A would be as follows: 

l Capital: $2,472,600 

l Operation and Maintenance: $25,8001year 

. Present worth: $2,824,300 

The present-worth cost estimate is based on a 30-year monitoring period. Details of the cost estimates 

are provided in Appendix L. 

6.3.5.9 State Acceptance 

State acceptance will be addressed following receipt of comments on the FS 

6.3.5.10 Community Acceptance 

Community acceptance will be addressed in the ROD following the public comment period on the FS and 

Proposed Plan. 

6.3.6 Alternative 5B - Complete Landfill Removal 

6.3.6.1 Detailed Description of Alternative 

Alternative 5B would consist of the removal and disposal of all landfill waste, including areas upslope of 

the above-ground steam lines, the implementation of land use controls to protect human health and the 

environment, monitoring, and 5-year site reviews, 
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Landfill Removal 

The landfill contents (waste and contaminated soil) would be excavated and hauled off site for disposal. 

During excavation in the areas of the above-ground steam lines, the above-ground steam lines would be 

supported with temporary supports. After the area has been excavated, it would be backfilled with clean 

material, compacted, graded, and revegetated. In addition, the parking area for Building 1866 would be 

restored to pre-construction conditions. It is estimated that approximately 13,310 cubic yards of materials 

would require excavation, of which, 1,200 cubic yards is assumed to be hazardous. The excavated 

nonhazardous material would be disposed at an off-site nonhazardous waste landfill (RCRA Subtitle D 

landfill), the excavated hazardous materials would be disposed at an off-site permitted hazardous waste 

landfill (RCRA Subtitle C landfill). After removal of the landfill material and prior to backfilling, 

confirmation samples would be collected to verify that all waste and associated contaminated soils have 

been removed. The limits of excavation are shown in Figure 6-5, quantity calculations are provided in 

Appendix L. 

Land Use Controls 

Land use controls would include shallow groundwater use restrictions to eliminate or reduce exposure 

pathways. 

Land use controls would consist of maintaining records of the shallow groundwater contamination at 

Site 42 in the Base Master PlanlGlS as a restricted use area. The Base Master PlanlGlS would ensure 

that the Navy would be able to take adequate measures to minimize adverse human health and 

environmental effects at the time of future land development. Shallow groundwater use would not be 

permitted. 

Lona-Term Monitoring 

Monitoring of shallow groundwater and surface water would be conducted to confirm that migration of 

shallow groundwater contaminants into the environment is not occurring and to determine the need for 

future actions. Groundwater monitoring will also provide data demonstrating that contaminant 

concentrations are decreasing or have decreased to levels allowing the cessation of further monitoring. 

For cost estimating purposes, it is assumed that the samples would be collected annually from four 

monitoring wells and analyzed for TCL VOCs and TAL metals. 

060312/P 6-20 CT0 0805 



Site Review 

Because of contaminants remaining in shallow groundwater at least every 5 years, a site review would be 

conducted to evaluate the site status, verify that the land use controls are effective, and determine 

whether further action is necessary. 

6.3.6.2 Overall Protection of Human Health and the Environment 

Alternative 5B would be protective of human health and the environment by removing waste materials 

and preventing shallow groundwater use with shallow groundwater use restrictions. This would reduce 

the potential for contaminants in waste, soil, and shallow groundwater to enter the human exposure 

pathway through ingestion and dermal contact. 

As previously mentioned, the RI results indicate that samples from the shallow groundwater under the 

upgradient portions of the landfill perimeter exhibit the highest concentrations. This indicates that the 

landfill rubble material may not be the sole source of organic and inorganic contaminants in shallow 

groundwater, but rather, other material disposed in the landfill may have resulted in “hot spots” within the 

landfill. Monitoring of shallow groundwater and surface water would provide the ability to evaluate the 

continued effectiveness of this remedial action and whether additional modifications would be required. 

6.3.6.3 Compliance with ARARs and TBCs 

This alternative would control exposure to the contaminated shallow groundwater through shallow 

groundwater use restrictions until evaluation of monitoring samples determines that shallow groundwater 

contaminants are not migrating beyond a IOO-foot buffer around the landfill within which the MDE 

prohibits potable uses of groundwater. The shallow groundwater contaminants would remain until 

biodegradation, dispersion, dilution, and other natural attenuation mechanisms eventually reduce their 

concentration. 

6.3.6.4 Long-Term Effectiveness and Permanence 

Waste materials and contaminated soil within the landfill would be permanently removed from the site. 

Although no contaminated shallow groundwater would be removed, the risks to human health and the 

environment would be reduced. Additionally, shallow groundwater use restrictions would further reduce 

the potential human health hazard. Although groundwater contaminants could migrate beyond the site 

boundary or to surface water, monitoring would be conducted to confirm this is not occurring at 

unacceptable levels. 
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Land use controls would be protective over the long term. A 5-year periodic review of the site would be 

conducted until evaluation of monitoring samples determines that shallow downgradient groundwater 

contaminants are not migrating beyond a IOO-foot buffer around the landfill within which the MDE 

prohibits potable uses of groundwater. The 5-year site reviews would be used to verify that the land use 

controls are effective as well. Any private ownership of the land in the future would be controlled under a 

deed restriction to control shallow groundwater use. 

During remedial action implementation, the unnamed stream along the southwest side of the site will 

inevitably be disturbed. The remedial action activities will therefore include the work needed to correct 

the disturbed portions of the stream. As a result of repairing and restoring the disturbed portions of the 

stream, the stream sediment toxicity identified during the stream sediment TIE study will be mitigated, and 

the long-term viability of the stream will be improved. 

6.3.6.5 Reduction of Toxicity, Mobility, or Volume through Treatment 

Alternative 58 would not include treatment to reduce the toxicity, mobility, or volume of the hazardous 

substances at the site. 

6.3.6.6 Short-Term Effectiveness 

The remedial activities are not expected to have an adverse impact on the community or the environment. 

Exposure of workers to the contaminated media during excavation and monitoring activities would be 

minimized by the use of appropriate PPE, engineering controls, and compliance with a site-specific HASP 

and OSHA regulations. 

Erosion controls would be provided during landfill excavation to prevent migration of contaminants to 

surface water. 

It is expected that the RAOs can be achieved within a construction duration of 6 months. 

6.3.6.7 Implementability 

Alternative 5B would be implementable. Remedial action working hours would be subject to restrictions 

due to proximity to Building 1866. In addition, a site approval from the DDESB is required prior to 

commencing the remedial action. Equipment and services needed to excavate and dispose of landfill 

wastes are available. Above-ground steam lines that serves Building 1866 and neighboring facilities are 

present over portions of the landfill. The above-ground steam lines would be supported temporarily while 
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waste is excavated and clean soils are placed. Restrictions would be placed on portions of the parking lot 

southwest of Building 1866 while waste beneath it is removed and the parking lot is repaved. 

Additionally, there are other utilities within the area of excavation. These utilities include communication 

lines, underground water supply (fire protection) and overhead electric. Precaution would be taken during 

excavation to avoid damage to all utilities. Land and shallow groundwater use restrictions can be strictly 

enforced because the site is located at a military facility. 

6.3.6.8 cost 

The estimated costs for Alternative 5B would be as follows: 

l Capital: $2,654,400 

l Operation and Maintenance: $18,00O/year 

. Present worth: $2,916,700 

The present-worth cost estimate is based on a 30-year monitoring period. Details of the cost estimates 

are provided in Appendix L. 

6.3.6.9 State Acceptance 

State acceptance will be addressed following receipt of comments on the FS. 

6.3.6.10 Community Acceptance 

Community acceptance will be addressed in the ROD following the public comment period on the FS and 

Proposed Plan. 

6.4 COMPARATIVE ANALYSIS OF ALTERNATIVES 

In this section, the alternatives are evaluated in relation to one another for each of the evaluation criteria. 

The purpose of the analysis is to identify the relative advantages and disadvantages of each alternative. 

Table 6-l summarizes the comparative analysis for the alternatives for Site 42. 

6.4.1 Overall Protection of Human Health and the Environment 

All the alternatives, except Alternative 1 (No Action), would provide adequate protection of human health 

and the environment. 
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Alternative 5B would protect human health to the greatest extent by removing the landfill waste and using 

land use controls to restrict shallow groundwater use. Alternatives 4 and 5A would protect human health 

to a lesser extent by using land use controls to restrict land and shallow groundwater use. Alternative 5A 

would provide additional protection than Alternative 4 with the partial removal of landfill materials. 

Alternatives 4, 5A, and 58 would include shallow groundwater and surface water monitoring to ensure 

protection of the environment. Monitoring could provide evidence that contaminant levels are declining 

and facilitate a decision to cease monitoring. The engineered cap under Alternative 4 and the removal of 

the landfill under Alternatives 5A and 5B would reduce the migration of waste and soil contaminants to 

the shallow groundwater. 

Shallow groundwater contamination would be allowed to naturally attenuate under all of the Alternatives; 

however, shallow groundwater and surface water monitoring would be used under Alternatives 4, 5A, and 

58 to ensure the shallow groundwater contaminants do not migrate beyond the site boundary or to 

surface water at unacceptable levels. 

6.4.2 Compliance with ARARs and TBCs 

Alternative I would not comply with ARARs and TBCs, including MCLs for groundwater and risk-based 

concentrations for soil. 

Alternatives 4, 5A, and 5B would comply with ARARs and TBCs due to either the compliance with state 

requirements for rubble waste sanitary landfill closures or the excavation and removal of the source 

material. 

6.4.3 Lona-Term Effectiveness and Permanence 

Alternatives 5A and 58 would be the most protective over the long term with respect to soil contamination 

because either a portion or all of the landfill waste would be removed from the site. Alternative 4 would 

be less effective in the long term because the landfill waste would remain on site and land use controls 

would be needed to restrict land use. However, the long-term effectiveness of these alternatives would 

be monitored, and corrective measures could be taken if necessary. 

Alternatives 4, 5A, and 58 would rely on land use controls to control exposure to contaminated shallow 

groundwater. Monitoring would be effective in determining whether shallow groundwater contaminants 

are migrating beyond the site boundary or to surface water at unacceptable levels. 
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During remedial action implementation for Alternatives 4, 5A, and 5B, the unnamed stream along the 

southwest side of the site will be unavoidably disturbed. The remedial action activities will therefore 

include repair and restoration of the disturbed portions of the stream. As a result of repairing and 

restoring the disturbed portions of the stream, the toxicity identified during the TIE study of stream 

sediments will be mitigated, and the long-term viability of the stream will be improved. 

Alternative 1 would not be effective in the long term 

6.4.4 Reduction of Toxicitv. Mobilitv. or Volume throuah Treatment 

None of the alternatives include treatment to reduce the toxicity, mobility, or volume of the hazardous 

substances at the site. 

6.4.5 Short-Term Effectiveness 

No unacceptable risks to the community are anticipated for Alternatives 4, 5A, and 5B. Short-term 

potential for the generation of erosion during construction will be managed and minimized with proper 

sediment and erosion controls. 

Exposure of workers to the contaminated media under Alternatives 4, 5A, and 5B could be controlled by 

the use of appropriate PPE, engineered controls, and compliance with a site-specific HASP and OSHA 

regulations. 

There would be no short-term effectiveness concerns for Alternative 1, because no action would be 

implemented. 

The RAOs could be achieved within a construction duration of 5 months for Alternative 4, 4 months for 

Alternative 5A, and 6 months for Alternative 58. 

6.4.6 Implementability 

All the remedial alternatives are implementable. The above-ground steam lines at the site present certain 

implementability concerns for Alternatives 4, 5A, and 58. For Alternatives 4 and 5A, the above-ground 

steam lines may cause difficulties in extending the existing pavement, especially where there is limited 

clearance between the ground surface and the above-ground steam lines. For Alternative 5B, the above- 

ground steam lines may cause difficulties in excavating waste material and associated contaminated soil. 

Precautions would need to be taken during implementation of these alternatives to avoid damage to the 

above-ground steam lines and other site utilities. The Building 1866 parking lot would be temporarily out 
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of service for Alternative 5B. Implementation of Alternatives 4, 5A, and 5B would be subject to 

restrictions due to an active explosives operating building and magazine (Le. Building 1866) located near 

the site. 

6.4.7 Cost 

The 30-year present-worth costs of the alternatives would be as follows: 

Alternative 1: $0 

Alternative 4: $2,837,600 

Alternative 5A: $2,824,300 

Alternative 58: !§2,916,700 

6.4.8 State Acceptance 

State acceptance will be addressed following receipt of comments on the FS. 

6.4.9 Communitv Acceptance 

Community acceptance will be addressed in the ROD following the public comment period on the FS and 

Proposed Plan. 
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TABLE 6-1 

SUMMARY OF EVALUATION OF ALTERNATIVES 
SITE 42 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
PAGE 1 OF 2 

Evaluation Criteria 
Threshold Criteria 

Alternative 1 - No Action Alternative 4 - Engineered Cap with Land Use Controls 

Overall Protection of Human Health and the Environment 

Compliance with ARARs 
Chemical-specific 
Location-specific 
Action-specific 

Primary Balancing Criteria 

No reduction in potential risks. 

Would not comply. 
Not applicable. 
Not applicable. 

Multimedia cap and land use controls would reduce risks to 
human health and the environment. 

Would comply. 
Can be designed to attain ARARs that apply. 
Alternative can be designed to satisfy state rubble waste sanitary 
landfill closure requirements. 

Long-Term Effectiveness and Permanence 

Reduction of Toxicity, Mobility, or Volume through 
Treatment 

Allows risk to remain uncontrolled. 

No treatment. 

Multimedia cap and land use controls would reduce risks to 
human health. The low permeability layer would minimize 
surface water infiltration into unsaturated waste, which would 
minimize possible impact to shallow groundwater. Monitoring 
and use restrictions provide adequate and reliable controls for 
exposure to waste material. Non-IR-related toxicity in the stream 
located south and southwest of the site will be mitigated during 
repair and restoration of disturbed portions of the stream. 

No treatment. 

Short-Term Effectiveness 

Implementability 

costs 
Capital 
O&M 
Present Worth 

Modifying Criteria 

State Acceptance 

Community Acceptance 

Not applicable. No short-term impacts or concerns. No impacts to community or environment. Exposure of workers 
to contaminated media can be adequately controlled. Possible 
short-term impact to wetlands. Five months to implement. 

Nothing to implement. No monitoring to show Alternative consists of common remediation practices that are 

effectiveness. readily available and implementable. The remedial action 
schedule would be subject to restrictions due to proximity to 
nearby building. Protection of site utilities required. 

$0 $2,349,700 

$0 
$34,900 

$0 
$2,837,600 

To be determined. To be determined. 
I T- L_ A-I-_--:-_-I 
( To be determined. I” oe “erermlneo. 



TABLE 6-I 

SUMMARY OF EVALUATION OF ALTERNATIVES 
SITE 42 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
PAGE 2 OF 2 

Evaluation Criteria 
Threshold Criteria 
Overall Protection of Human Health and the 
Environment 
Compliance with ARARs 

Chemical-specific 
Location-specific 
Action-specific 

Primary Balancing Criteria 
Long-Term Effectiveness and Permanence 

Reduction of Toxicity, Mobility, or Volume 
through Treatment 
Short-Term Effectiveness 

Implementability 

costs 
Capital 
O&M 
Present Worth 

Modifying Criteria 
State Acceptance 
Community Acceptance 

I Alternative 5A - Partial Landfill Removal 1 Alternative 58 - Complete Landfill Removal 

Partial landfill removal and land use controls would reduce risks to Complete landfill removal and land use controls would reduce risks 
human health and the environment to an acceptable level. to human health and the environment to an acceptable level. 

Would comply. Would comply. 
Can be designed to attain ARARs that apply. Can be designed to attain ARARs that apply. 
Elimination of landfill material would meet ARARs that apply. Elimination of landfill material would meet ARARs that apply. No 
Remaining waste would be capped with a system that could meet waste would remain at the site. 
ARARs. 

Landfill removal and land use controls would reduce risks to human Landfill removal and land use controls would reduce risks to 
health. The low permeability barrier over the remaining waste would human health. Monitoring and use restrictions provide adequate 
minimize surface water infiltration into unsaturated waste, which would and reliable controls after the landfill material is removed from the 
minimize possible impact to shallow groundwater. Monitoring and use site. Non-IR-related toxicity in the stream located south and 
restrictions provide adequate and reliable controls for exposure to southwest of the site will be mitigated during repair and restoration 
waste material. Non-IR-related toxicity in the stream located south and of disturbed portions of the stream. 
southwest of the site will be mitigated during repair and restoration of 
disturbed portions of the stream. 
No treatment. No treatment. 

No impacts to community. Exposure of workers to contaminated No impacts to community. Exposure of workers to contaminated 
media can be adequately controlled. Possible short-term impact to media can be adequately controlled. Possible short-term impact to 
wetlands. Four months to implement. wetlands. Six months to implement. 
Alternative consists of common remediation practices that are readily Alternative consists of common remediation practices that are 
available and implementable. The remedial action schedule would be readily available and implementable. The remedial action 
subject to restrictions due to proximity to nearby building. Protection of schedule would be subject to restrictions due to proximity to 
site utilities required. nearby building. Protection of site utilities required. 

$2,472,600 $2,654,400 
$25,800 $18,000 
$2,624,300 $2,916,700 

To be determined. To be determined. 
To be determined. To be determined. 
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APPENDIX A 

CHEMICAL ANALYTICAL DATA 

A.l PHASE I SITE INSPECTION 

A.2 REMEDIAL INVESTIGATION 

A.3 PRE-FEASIBILITY STUDY 

A.4 2002 FIELD INVESTIGATION 

A.5 2003 FIELD INVESTIGATION 



A.l PHASE I SITE INSPECTION 



SUMMARY OF SURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SEMlVOlATlLES (pglkg) 

FLUORANTHENE 410 U 410 U 400 U 390 U 420 U 410 U 

FLUORENE 410 U 410 U 400 U 390 U 420 U 410 U 

42SS-11 
0.0 - 0.5' 
03/92 
42SSll 

SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
LOCATION: 
FIELD DUPLICATE OF: 

VOlATlLES (vglkg) 

42SS-10 
0.0 - 0.5' 
03/92 
42SS10 

42SS-10D 
0.0 - 0.5' 
03/92 
42SS10 

42SS-10 



SUMMARY OF SURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
LOCATION: 
FIELD DUPLICATE OF: 

42SS-14 
0.0 - 0.5' 
03/92 
42SS14 

42SS-10 
0.0 - 0.5' 
03/92 
42SS10 

SEMIVOLATILES (pglkg) 

42%-15 
0.0 - 0.5' 
03/92 
42SS15 

42SS-7 
0.0 - 0.5' 
03/92 
42SS7 

42SS-10D 
0.0 - 0.5' 
03/92 
42SS 10 

42SS-10 

'INDENO(~ ,2,3-CD)PYRENE 

NAPHTHALENE 

PHENANTHRENE 

PYRENE 

42SS-11 
0.0 - 0.5' 
03/92 
42SS11 

PESTlClDESlPCBs (pglkg) 

390 U 

390 U 

390 U 

390 U 

410 U 

410 U 

410 U 

410 U 

420 U 

420 U 

420 U 

420 U 

410 U 

410 U 

410 U 

410 U 

410 U 

410 U 

410 U 

410 U 

400 U 

400 U 

400 U 

400 U 



SUMMARY OF SURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

DEPTH (feet): 0.0 - 0.5' 
SAMPLE DATE: 03/92 
LOCATION: 42SS8 
FIELD DUPLICATE OF: 

I 1 I I 1 I 

CHLOROBENZENE I 1 1  U 11 U I I I 
ETHYLBENZENE 

METHYLENE CHLORIDE 

TOLUENE 

TRICHLOROETHENE 

XYLENES, TOTAL 

1 1  U 

11 U 

1 1  U 

1 1  U 

11 U 

1 1  U 

1 1  U 

11 U 

11 U 

11 U 

SEMIVOLATILES (pglkg) 

1,4-DICHLOROBENZENE 

2-METHYLNAPHTHALENE 

4-METHYLPHENOL 

ACENAPHTHENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BlS(2-ETHY LHEXY L)PHTHALATE 

CHRYSENE 

Dl-N-BUTYL PHTHALATE 

Dl-N-OCTYL PHTHALATE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

380 U 
380 U 

380 U 

380 U 
380 U 

380 U 

380 U 

380 U 

380 U 

7100 B 

380 U 

380 U 

380 U 
380 U 

380 U 

380 U 

380 U 

370 U 

370 U 
370 U 

370 U 
370 U 

370 U 

370 U 
370 U 
370 U 

6300 B 

370 U 

370 U 
370 U 
370 U 

370 U 

370 U 

370 U 



SUMMARY OF SURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
42SS-9 
0.0 - 0.5' 
03/92 
42SS9 

'SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
LOCATION: 
FIELD DUPLICATE OF: 

42SSB 
0.0 - 0.5' 
03/92 
42SS8 

SEMIVOLATILES (pglkg) 
370 U 

370 U 

370 U 

370 U 

INDENO(l,2,3-CDIPYRENE 

NAPHTHALENE 

PHENANTHRENE 

PYRENE 

. PESTlClDESlPCBs (pglkg) 

380 U 

380 U 

380 U 

380 U 



SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

DEPTH (feet): 
SAMPLE DATE: 
LOCATION: 

VOLATILES (pglkg) 



SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORIi 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

NAPHTHALENE 

PHENANTHRENE 

PYRENE 

:AL DATA 

42010-3 
9.0- 11.0' 
N A 
42810 

SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
LOCATION: 
FIELD DUPLICATE OF: 

ENDOSULFAN SULFATE 

ENDRIN 

GAMMA-BHC (LINDANE) 

GAMMA-CHLORDANE 

HEPTACHLOR EPOXIDE 

METHOXYCHLOR 

SEMlVOlATlLES (pglkg) 

IINDENO(I .2,3-CD)PYRENE I 330 U I 330 U I 330 U I 330 U 
330 U 

330 U 
330 U 

4281-2 
4.0 - 6.0' 
N A 
4281 

PESTlClOESlPCBs (pglkg) 

3.3 U 

3.3 U 

1.7 U 

1.7 U 

1.7 U 

17 U 

330 U 

330 U 
330 U 

METALS (mglkg) 

4281-6 
24.0 - 26.0' 
N A 
4281 

3.3 U 

3.3 U 

3.3 U 

1.7 U 

1.7 U 
1.7 U 

3.3 U 

3.3 U 

14 ,4'-DDD 

4,4'-DDE 

4,4'-DDT 

ALPHA-CHLORDANE 

BETA-BHC 

DELTA-BHC 

DIELDRIN 

ENDOSULFAN ll 
3.3 U 

3.3 U 

1.7 U 
1.7 U 

1.7 U 

17 U 

42810-2 
4.0 - 6.0' 
N A 
42810 

330 U 

330 U 

330 U 

ALUMINUM 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

330 U 

330 U 

330 U 

3.3 U 

3.3 U 

3.3 U 

1.7 U 

1.7 U 

1.7 U 

3.3 U 

3.3 U 

18 

3.3 U 

4 

1.7 U 

1.7 U 

17 U 

5260 

10.0 U 

1.0 U 
1.0 U 

1.0 U 

10200 

10.0 U 

98.0 

1.0 U 

1.0 U 

13 

3.3 U 

1.7 U 

1.7 U 

1.7 U 

17 U 

3.3 U 

3.3 U 

3.3 U 

1.7 U 

1.7 U 

1.7 U ' 

3.3 U 

3.3 U 

10300 

10.0 U 

82.0 

0.5 U 

0.5 U 

3.3 U 

3.3 U 

5 

1.7 U 

1.7 U 

1.7 U 

3.3 U 

3.3 U 

3600 

10.0 U 

56.0 

0.5 U 

0.5 U 



SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
420104 
14.0 - 16.0' 
N A 
42810 

SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
LOCATION: 
FIELD DUPLICATE OF: 

METALS lmalka) 

4201-2 
4.0 - 6.0' 
N A 
4281 

4201-6 
24.0 - 26.0' 
N A 
4281 

42810-2 
4.0 - 6.0' 
N A 
42810 

42010-3 
9.0 - 11.0' 
N A 
42810 



SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLATILES (ualka) 

428124 
14.0 - 16.0' 
N A 
42812 

42812-5 
19.0 - 21 .O' 
N A 
42812 

42811-3 
9.0- 11.0' 
N A 
4281 1 

42811-6 
24.0 - 26.0' 
N A 
4281 1 

42811-3D 
9 . 0 -  11.0' 
N A 
4281 1 

42811-3 

42811-5 
19.0 - 21.0' 
N A 
4281 1 



SUMMARY OF. SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

- -  - -  .. - ... 

428124 
14.0 - 16.0' 
N A 
42812 

- - - -- -- 

METALS (mglkg) 

SEMIVOLATILES lualka) 

42011-6 
24.0 - 26.0' 
N A 
4281 1 

SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
LOCATION: 
FIELD DUPLICATE OF: 

330 U 

330 U 

330 U 
330 U 

INDENO(1,2,3-CD)PYRENE 

NAPHTHALENE 

PHENANTHRENE 

PYRENE 

ALUMINUM 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

42011-3 
9.0-  11.0' 
N A 
4281 1 

330 U 

330 U 

330 U 

330 U 

PESTICIDESIPCBs (pglkg) 

8690 

10.0 U 
113 

' 0.5 U 

0.5 U 

88 1 

330 U 

330 U 

330 U 

330 U 

1 1800 

10.0 U 

97.0 

1 .O 

0.5 U 

500 U 

4281 1-30 
9.0 - 11 .O' 
N A 
4281 1 

42811-3 

330 U 

330 U 

330 U 

330 U 

330 U 

330 U 

330 U 

330 U 

4,4'-DDD 

4.4'-DDE 

4,4'-DDT 

ALPHA-CHLORDANE 

BETA-BHC 

DELTA-BHC 

DIELDRIN 

ENDOSULFAN 11 

ENDOSULFAN SULFATE 

ENDRIN 

GAMMA-BHC (LINDANE) 

GAMMA-CHLORDANE 

HEPTACHLOR EPOXIDE 

METHOXYCHLOR 

11900 

14.0 

85.0 

1 .O 

0.5 U 
500 U 

3640 

10.0 U 

51 .O 

0.5 U 

0.5 U 

704 

42011-5 
19.0 - 21.0' 
N A 
4281 1 

330 U 

330 U 

330 U 

330 U 

3.3 U 

3.3 U 

3.3 U 

1.7 U 

1.7 U 

1.7 U 

3.3 U 

3.3 U 

15 

3.3 U 

1.7 U 

1.7 U 

1.7 U 

17 U 

3.3 U 

3.3 U 

3.3 U 

1.7 U 

1.7 U 

1.7 U 

3.3 U 

3.3 U 

13 

3.3 U 

1.7 U 

1.7 U 

1.7 U 

17 U 

8130 

10.0 U 

52.0 

0.5 U 

0.5 U 

500 U 

3.3 U 
3.3 U 

3.3 U 

1.7 U 

1.7 U 

1.7 U 

3.3 U 

5 

17 

3.3 U 

1.7 U 

1.7 U 

1.7 U 

17 U 

3.3 U 

3.3 U 

3.3 U 

1.7 U 

1.7 U 

1.7 U 

3.3 U 

3.3 U 

11 

3.3 U 

1.7 U 

1.7 U 

1.7 U 

17 U 

31 10 

10.0 U 

20.0 U 

0.5 U 

0.5 U 
500 U 

3.3 U 

3.3 U 

3.3 U 

1.7 U 

1.7 U 

1.7 U 

3.3 U 

7 

3.3 U 

3.3 U 

1.7 U 

1.7 U 

1.7 U 

17 U 

3.3 U 

3.3 U 

8 

1.7 U 

1.7 U 

1.7 U 

3.3 U 

3.3 U 

16 

3.3 U 

1.7 U 

1.7 U 

1.7 U 

17 U 



:AL DATA SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORI( 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
42011-6 
24.0 - 26.0' 
N A 
4281 1 

SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
LOCATION: 
FIELD DUPLICATE OF: 

4281 1-3 
9.0 - 11.0' 
N A 
4281 1 

METALS (mglkg) 

428113D 
9.0- 11.0' 
N A 
4281 1 

42811-3 

4281 1-5 
19.0 - 21.0' 
N A 
4281 1 

14.0 

35.0 

16.0 

0.5 U 

16400 

12.0 

2580 

657 

0.1 U 

25.0 

775 

1.0 U 

500 U 

20.0 

70.0 

14.0 

6.0 

14.0 

0.5 U 

38000 

22.0 

938 

30.0 

0.1 U 

9.0 

772 

1.0 U 

500 U 

31.0 

36.0 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON. 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SILVER 

SODIUM 

VANADIUM 

ZINC 

7.0 

10.0 

7.0 

0.5 U 

10300 

7.0 

849 

133 

0.1 U 

11.0 

500 U 
1.0 U 

500 U 

16.0 

29.0 

17.0 

7.0 

10.0 

0.5 U 

26300 

12.0 

931 

25.0 

0.1 U 

10.0 

704 

1.0 U 

500 U 

29.0 

36.0 



SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 

SAMPLE NUMBER: 42012-6 
DEPTH (feet): 24.0 - 26.0' 
SAMPLE DATE: 
LOCATION: 42812 
FIELD DUPLICATE OF: 

VOLATILES (vdka) 

SITE 42 - OLSON ROAD LANDFILL 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 



SUMMARY OF'SUBSURFACE SOIL ANALYTICAL RESl 
SITE 42 - OLSON ROAD LANDF 

IHDIV-NSWC, INDIAN HEAD, MAR' 

PHENANTHRENE 

PYRENE 

428134 
9.0 - 11 0' 
N A 
4281 3 

SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE, 
LOCATION: 
FIELD DUPLICATE OF: 

GAMMA-BHC (LINDANE) 

GAMMA-CHLORDANE 

LTS - HISTORICAL DATA 
ILL 
'LAND 

9.0 - 11.0' 19.0 - 21 .O' 

42813 42813 

SEMIVOLATILES (pglkg) 

330 U 

330 U 

HEPTACHLOR EPOXIDE 

METHOXYCHLOR 

42812-6 
24.0 - 26.0' 
N A 
42812 

PESTlCIDESIPCBs (pglkg) 

1.7 U 

1.7 U 

42813-2 
4.0 - 6.0' 
N A 
42813 

330 U 

755 

1.7 U 

17 U 

330 U 

330 U 

3.3 U 

3.3 U 

3.3 U 

1.7 U 

1.7 U 

1.7 U 

3.3 U 

3.3 U 

17 

3.3 U 

1.7 U 

1.7 U 

METALS (mglkg) 

3.3 U 

3.3 U 

5 

1.7 U 

1.7 U 

1.7 U 

3.3 U 

3.3 U 

8 

3.3 U 

4.4'-DDD 

4,4'-DDE 

4,4'-DDT 

ALPHA-CHLORDANE 

BETA-BHC 

DELTA-BHC 

DIELDRIN 

ENDOSULFAN ll 

ENDOSULFAN SULFATE 

ENDRIN 
1.7 U 

1.7 U 

1.7 U 

17 U 

3.3 U 

3.3 U 

3.3 U 

1.7 U 

1.7 U 

1.7 U 

3.3 U 

3.3 U 

3.3 U 

3.3 U 

1.7 U 

17 U 

12800 

10.0 U 

74.0 

0.5 U 

0.5 U 

16.0 

8610 

10.0 U 

71 .O 

0.5 U 

0.5 U 

990 

ALUMINUM 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

12600 

10.0 U 

100 

0.5 U 

0.5 U 

1130 



SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

-- 
METALS (mglkg) 

I I I 

42813-5 
19.0 - 21.0' 
N A 
4281 3 

- 
SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
LOCATION: 
FIELD DUPLICATE OF: 

42814-2 
4.0 - 6.0' 
N A 
42814 

42813-2 
4.0 - 6.0' 
N A 
42813 

42812-6 
24.0 - 26.0' 
N A 
42812 

42813-3 
9.0- 11.0' 
N A 
4281 3 

4281 3-31) 
9.0-  11.0' 
N A 
4281 3 

42013-3 



SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

DEPTH (feet): 
SAMPLE DATE: 
LOCATION: 
FIELD DUPLICATE OF: 

42015-3 42815-30 428154 
9.0 - 11 .Om 9.0 - 11.0' 14.0 - 16.0 1 42815 42815 42815 

42015-3 
I I I I 
VOLATILES (pglkg) 

SEMIVOLATILES (pglkg) 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

21 1 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

1,2-DICHLOROETHENE (TOTAL) 

ACETONE 

CHLOROBENZENE 

ETHYLBENZENE 

METHYLENE CHLORIDE 

TOLUENE 

TRICHLOROETHENE 

XYLENES, TOTAL - 

10 U 

167 

10 U 

10 U 

6 

10 U 

10 U 

10 U 



SUMMARY 0F.SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

PESTICIDESIPCBs (pglkg) 

4281 5-30 
9.0 - 11 .O' 
N A 
42815 

42815-3 

42815-3 
9 .0 -  11.0' 
N A 
42815 

428154 
14.0 - 16.0' 
N A 
42815 

428144 
14.0 - 16.0' 
N A 
42814 

42814-3D 
9.0 - 11 .O' 
N A 
42814 

42014-3 

'SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
LOCATION: 
FIELD DUPLICATE OF: 

42814-3 
9.0- 11.0' 
N A 
42814 

sEMlVOLATlLES (pglkg) 

INDENO(1 ,2,3-C0)PYRENE 

NAPHTHALENE 

PHENANTHRENE 

PYRENE 

330 U 

330 U 

330 U 

330 U 

330 U 

330 U 

330 U 

330 U 

330 U 

330 U 

330 U 

330 U 

330 U 

330 U 

330 U 

330 U 

330 U 

330 U 

330 U 

330 U 

330 U 

470 

1240 

309 



SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
428154 
14.0 - 16.0' 
NA 
42815 

42815-30 
9.0 - 11.0' 
N A 
42815 

42815-3 

42815-3 
9.0 - 11.0' 
N A 
4281 5 

428144 
14.0 - 16.0' 
N A 
42814 

42814-3D 
9 .0 -  11.0' 
N A 
42814 

42814-3 

SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
LOCATION: 
FIELD DUPLICATE OF: 

42814-3 
9 .0 -  11.0' 
N A 
42814 

' 



SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

DEPTH (feet): 19.0 - 21.0' 
SAMPLE DATE: 
LOCATION: 42815 
FIELD DUPLICATE OF: 



L S E ~ l ~ ~ L A ~ l L ~ ~  (pglkg) 
I I I I I I J 

INDENO(1,2,3-CD)PYRENE I 330 U I 302 330 U I 330 U 410 U I 400 U 

NAPHTHALENE 330 U 330 U I 330 U 330 U I 410 U 400 U 1 

SUMMARY OF. SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND . 

PHENANTHRENE 

PYRENE 

42016-5 
18.0 - 20.0' 
N A 
42816 

420164 
16.0 - 18.0' 
N A 
42816 

42017-2 
4.0 - 6.0' 
03/92 
42817 

42016-3C 
9.0-  11.0' 
N A 
42816 

SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
LOCATION: 
FIELD DUPLICATE OF: 

PESTlClDESlPCBs (pglkg) 

METALS (mdkn) 

330 U 

330 U 

42015-5 
19.0 - 21.0' 
N A 
4281 5 

847 

1390 

330 U 

330 U 

330 U 

330 U 

410 U 

410 U 

1 
400 U 

400 U 



SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

I I I I I 

COBALT 5.0 U I 7.0 I 7.0 I 7.0 I 

I I I I I I 
METALS (mglkg) 

~HROMIUM I 6.0 I 13.0 1 .  6.0 

42816-5 
18.0 - 20.0' 
N A 
42816 

SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
LOCATION: 
FIELD DUPLICATE OF: 

16.0 

COPPER 

CYANIDE 

IRON 

LEAD. 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SILVER 

SODIUM 

VANADIUM 

ZINC 

42817-2 
4.0 - 6.0' 
03/92 
42817 

42816-3C 
9.0- 11.0' 
N A 
42816 

42815-5 
19.0 - 21.0' 
N A 
4281 5 

428164 
16.0 - 18.0' 
N A 
42816 

2.5 U 

0.5 U 

8830 

3.0 U 

500 U 

32.0 

0.1 U 

5.0 

500 U 

1.0 U 

88.0 

5.0 U 

6.0 

16.0 

0.5 U 

18600 

57.0 

1010 

11 1 

0.1 

15.0 

500 U 

1 .O 

220 

24.0 

97.0 

2.5 U 

0.5 U 

14000 

8.0 

500 U 

108 

0.1 U 

7.0 

500 U 

1.0 U 

117 

16.0 

19.0 

2.5 U 

0.5 U 

26900 

10.0 

500 U 

81 .O 

0.1 U 

8.0 

500 U 

1.0 U 

152 

51.0 

15.0 



DEPTH (feet): 
SAMPLE DATE: 
LOCATION: 
FIELD DUPLICATE OF: 
I 
VOlATlLES (pglkg) 
1,2-DICHLOROETHENE (TOTAL) 

ACETONE 

'SEMIVOLATILES (pglkg) 

1,4-DICHLOROBENZENE 

2-METHYLNAPHTHALENE 

4-METHYLPHENOL 

ACENAPHTHENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BlS(2-ETHYLHEXYL)PHTHALATE 

CHRYSENE 

Dl-N-BUTYL PHTHALATE 

Dl-N-OCTYL PHTHALATE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

RY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
42819-3 
9.0 - 11 .O' 
03/92 
42819 

42818-6 
21.0 - 23.0' 
03/92 
42818 

428184 
14.0 - 16.0' 
03/92 
42818 

42818-3 
9.0-  11.0' 
03/92 
42818 

428174 
14.0 - 16.0' 
03/92 
42817 

42817-5 
19.0 - 21.0' 
03/92 
42817 



SUMMARY 0F.SUBSUR 

IHC 

DEPTH (feet): 14.0 - 16.0' 
SAMPLE DATE: 03/92 
LOCATION: 4281 7 

INDENO(l,2,3-CD)PYRENE 400 U 

NAPHTHALENE I 400 U 

PHENANTHRENE 400 U 

PYRENE 400 U 
PESTlClDESlPCBs (pglkg) 

I ~ . ~ ' - D D D  I 4 U 
4,4'-DDE 4 U 

4,4'-DOT 4 U 

ALPHA-CHLORDANE 2 U 

BETA-BHC 2 U 

DELTA-BHC 2 U 
DIELDRIN 4 U 
ENDOSULFAN ll 4 U 

ENDOSULFAN SULFATE 4 U 

ENDRIN 4 U 
GAMMA-BHC (LINDANE) 2 U 

GAMMA-CHLORDANE 2 u 
HEPTACHLOR EPOXIDE 2 U 

METHOXYCHLOR 20 U 

'ACE SOIL AN1 
ilTE 42 - OLSO 
IV-NSWC, INDlr 

LLYTICAL RESULTS - HISTORICAL DATA 
4 ROAD LANDFILL 
,N HEAD, MARYLAND 

9.0- 11.0' 14.0 - 16.0' 21 .O - 23.0' 9.0- 11.0' 
03/92 03/92 03/92 03/92 
4281 8 42818 42818 42819 



SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 42 - OLSON ROAD LANDFILL 

SAMPLE DATE: 

FIELD DUPLICATE OF: 



SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
4202-2 
4.0 - 6.0' 
N A 
4282 

SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
LOCATION: 
FIELD DUPLICATE OF: 

4202-6 
24.0 - 26.0' 
N A 
4282 

4202-3 
9.0 - 11 .O' 
N A 
4282 

4202-5 
19.0 - 21.0' 
N A 
4282 

420194 
14.0 - 16.0' 
03/92 
42819 

SEMlVOlATlLES (pglkg) 

42019-5 
19.0 - 21.0' 
03/92 
42819 

330 U 

330 U 

330 U 

330 U 

330 U 

330 U 

330 U 

330 U 

330 U 

330 U 

330 U 

330 U 

PESTICIDESIPCBs (pglkg) 

330 U 

330 U 

330 U 

330 U 

INDENO(1 ,2,3-CD)PYRENE 

NAPHTHALENE - 
PHENANTHRENE 

PYRENE 

400 U 

400 U 

400 U 

400 U 

3.9 U 

3.9 U 

3.9 U 

1.9 U 

1.9 U 

1.9 U 

3.9 U 

3.9 U 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

ALPHA-CHLORDANE 

BETA-BHC 
7 

DELTA-BHC 

DIELDRIN 

ENDOSULFAN ll 

460 U 

460 U 

460 U 

460 U 

3.3 U 

3.3 U 

3.3 U 

1.7 U 

1.7 U 

1.7 U 

3.3 U 

3.3 U 

3.3 U 

3.3 U 

3.3 U 

1.7 U 

1.7 U 

1.7 U 

3.3 U 

3.3 U 

4 U 

4 U 

4 u 
2 U 

2 U 

2 U 

4 U 

. 4 U  

METALS (mglkg) 

ALUMINUM 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

3.3 U 

3.3 U 

3.3 U 

1.7 U 

1.7 U 

1.7 U 

3.3 U 

3.3 U 

3.3 U 

3.3 U 

3.3 U 

1.7 U 

1.7 U 

1.7 U 

3.3 U 

3.3 U 

13000 

10.0 U 

75.0 

1.0 U 

1.0 U 

1000 U 

14300 

10.0 U 

76.0 

1.0 U 

1..0 U 

1000 U 

8530 

10.0 U 

85.0 

1.0 U 

2.0 

1000 U 

5220 

10.0 U 

63.0 

0.5 U 

0.5 U 

1000 U 



SUMMARY OF. SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

DEPTH (feet): 14.0 - 16.0' 
SAMPLE DATE: 03/92 
LOCATION: 42819 
FIELD DUPLICATE OF: 
I I 
METALS (mglkg) 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SILVER 

SODIUM 

VANADIUM - - 
I 

ZINC I 



SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

DEPTH (feet): 4.0 - 6.0' 
SAMPLE DATE: 03/92 
LOCATION: 42820 
FIELD DUPLICATE OF: 

VOLATILES (pglkg) 
1,2-DICHLOROETHENE (TOTAL) 

ACETONE 

CHLOROBENZENE 

ETHYLBENZENE 

METHYLENE CHLORIDE 

TOLUENE 

TRICHLOROETHENE 

XYLENES, TOTAL 

12 U 

12 U 

12 U 

12 U 

4 J 

12 U 

12 U 

12 U 

SEMIVOLATILES (pglkg) 

1,4-DICHLOROBENZENE 

2-METHYLNAPHTHALENE 

4-METHYLPHENOL 

ACENAPHTHENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BlS(2-ETHYLHEXYL)PHTHALATE 

CHRYSENE 

Dl-N-BUTYL PHTHALATE 

Dl-N-OCTYL PHTHALATE 

DIBENZ OFURAN 

DIETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

390 U 

390 U 

390 U 

390 U 

390 U 

390 U 

390 U 

390 u 
390 U 

4900 B 

390 U 

390 U 

390 U 

390 U 

390 U 

390 U 

390 U 



SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 



SUMMARY OF. SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
42023-5 
16.0 - 18.0' 
03192 
42823 

12 U 

12 U 

12 U 

12 U 

12 U 

12 U 

12 U 

12 U 

VOLATILES lualkal 
12 U 

12 U 

12 U 

12 U 

12 U 

12 U 

12 U 

12 U 

42023-2 
4.0 - 6.0' 
03/92 
42823 

42022-6 
24.0 - 26.0' 
03/92 
42822 

12 U 

12 U 

12 U 

12 U 

12 U 

12 U 
12 U 

12 U 

420234 
14.0 - 16.0' 
03/92 
42823 

42022-3 
9.0- 11.0' . 

03/92 
42822 

SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
LOCATION: 
FIELD DUPLICATE OF: 

12 U 

12 U 

12 U 

12 U 

12 U 

12 U 

12 U 

12 U 

420 U 

420 U 

420 U 

420 U 

420 U 

420 U 

420 U 

420 U 

420 U 

12000 EB 

420 U 

420 U 

420 U 

420 U 

420 U 

420 U 

42022-2 
4.0 - 6.0' 
03/92 
42822 

12 U 

12 U 
12 U 

12 U 

12 U 

12 U 

12 U 

12 U 

-- --- .r" ", 

1,2-DICHLOROETHENE (TOTAL) 

ACETONE 

CHLOROBENZENE 

ETHYLBENZENE 

METHYLENE CHLORIDE 

TOLUENE 

TRICHLOROETHENE 

XYLENES, TOTAL 

400 U 

400 U 

400 U 

400 U 

400 U 

400 U 

400 U 
400 U 

400 U 

9700 EB 

400 U 

400 U 

400 U 

400 U 

400 U 
400 U 

13 U 

13 U 

13 U 

13 U 

13 U 

13 U 

13 U 

13 U 

410 U 

410 U 

410 U 

410 U 

410 U 

410 U 

410 U 

410 U 

410 U 

8900 EB 

410 U 

410 U 

410 U 

410 U 

410 U 

410 U 

400 U 1 420 U 

420 U 

420 U 

420 U 

420 U 

420 U 

420 U 

420 U 

420 U 

420 U 

11000 EB 

420 U 

-420 U 

420 U 

420 U 

420 U 

420 U 

410 U 

400 U 

400 U 

400 U 

400 U 

400 U 

400 U 

400 U 

400 U 

400 U 

12000 EB 

400 U 

47 J 

400 U 

400 U 

400 U 

400 U 

SEMlVOLATlLES (pglkg) 

420 U 

1,4-DICHLOROBENZENE 

2-METHYLNAPHTHALENE 

4-METHYLPHENOL 

ACENAPHTHENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BlS(2-ETHYLHEXYL)PHTHALATE 

CHRYSENE 

Dl-N-BUTY L PHTHALATE 

Dl-N-OCTYL PHTHALATE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

FLUORANTHENE 
400 U 

430 U 

430 U 

430 U 

430 U 

430 U 

430 U 

430 U 

430 U 

430 U 

27000 EB 

430 U 

430 U 

430 U 

430 U 

430 U 

430 U 

FLUORENE 430 U 



SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 42822-2 42822-3 42822-6 42023-2 428234 . 42823-5 
DEPTH (feet): 4.0 - 6.0' 9.0- 11.0' 24.0 - 26.0' 4.0 - 6.0' 14.0 - 16.0' 16.0 - 18.0' 
SAMPLE DATE: 03192 03/92 03192 03192 03/92 03192 
LOCATION: 42822 42822 42822 42823 42823 42823 
FIELD DUPLICATE OF: 

SEMIVOLATILES (pglkg) - 
INDENO(l,2,3-CD)PYRENE 430 U 400 U 420 U 410 U 400 U 420 U 
NAPHTHALENE 430 U 400 U 420 U 410 U 400 U 420 U 

PHENANTHRENE 430 U 400 U 420 U 410 U 400 U 420 U 

PYRENE 430 U 400 U 420 U 410 U 400 U 420 U 



SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
42834 
14.0 - 16.0' 
N A 
4283 

SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
LOCATION: 
FIELD DUPLICATE OF: 

4203-6 
24.0 - 26.0' 
N A 
4283 

42824-6 
24.0 - 26.0' 
03/92 
42824 

VOlATlLES (pglkg) 

4283-2 
4.0 - 6.0' 
N A 
4283 

42824-2 
4.0 - 6.0' 
03/92 
42824 

428244 
14.0 - 16.0' 
03192 
42824 

SEMIVOLATILES (pglkg) 

' 13 U 

68 

13 U 

13 U 

2 J 

5 J  

1 J 

13 U 

12 U 

200 

12 U 

12 U 

12 U 

12 U 

2 J  

12 U 

1,2-DICHLOROETHENE (TOTAL) 

ACETONE 

CHLOROBENZENE 

ETHYLBENZENE 

METHYLENE CHLORIDE 

TOLUENE 

TRICHLOROETHENE 

XYLENES, TOTAL 

11 J 

12 U 

12 U 

12 U 

3 J  

12 U 

93 

12 U 

10 U 

10 U 

10 U 

10 U 

40 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

19 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

18 

10 U 

10 U 

10 U 



SUMMARY 0F.SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

.. " -. SEMIVOLATILES luolkal 

4283-2 
4.0 - 6.0' 
N A 
4283 

42024-6 
24.0 - 26.0' 
03/92 
42824 

42834 
14.0 - 16.0' 
N A 
4283 

420244 
14.0 - 16.0' 
03/92 
42824 

SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
LOCATION: 
FIELD DUPLICATE OF: 

'PESTICIDESIPCBS (pglkg) 

330 U 

330 U 

330 U 

330 U 

440 U 

440 U 

440 U 

440 U 

42824-2 
4.0 - 6.0' 
03/92 
42824 

410 U 

410 U 

410 U 

410 U 

INDENO(l,2,3-CD)PYRENE 

NAPHTHALENE 

PHENANTHRENE 

PYRENE 

330 U 

330 U 

330 U 

330 U 

420 U 

420 U 

420 U 

420 U 

330 U 

330 U 

330 U 

330 U 



SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORI 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

. - -. 

i I I I 

MAGNESIUM I I I 1000 U 

CHROMIUM 

COPPER 

CYANIDE 

IRON 

I I I I 

MANGANESE I I I 74.0 

METALS (mglkg) 

428244 
14.0 - 16.0' 
03/92 
42824 

42824-6 
24.0 - 26.0' 
03/92 
42824 

SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
LOCATION: 
FIELD DUPLICATE OF: 

1 I 12.0 

9.0 

0.5 U 

29300 

4283-2 
4.0 - 6.0' 
NA 
4283 

42824-2 
4.0 - 6.0' 
03/92 
42824 

COBALT 1 I 1.0 U 

MERCURY 

NICKEL 

:AL DATA 

POTASSIUM 

SILVER 

SODIUM 

VANADIUM 

ZINC 

1 
1000 U 

1.0 U 

1000 U 

27.0 

31 .O 

0.1 U 

11.0 



SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

p~ - -- -- -- 

'DIETHYL PHTHALATE 330 U 330 U 330 U 330 U 330 U 330 U 

FLUORANTHENE 330 U 330 U 330 U 330 U 330 U 330 U 

FLUORENE 330 U 330 U 330 U 330 U 330 U 330 U 

SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLATILES (vglkg) 

4285-2 
4.0 - 6.0' 
N A 
4285 

SEMIVOLATILES (vglkg) 

10 U 
10 U 

10 U 

10 U 
6 

10 U 
10 U 
10 U 

- - 

1,2-DICHLOROETHENE (TOTAL) 

ACETONE 

CHLOROBENZENE 

ETHYLBENZENE 

METHYLENE CHLORIDE 

TOLUENE 

TRICHLOROETHENE 

XYLENES, TOTAL 

4284-2 
4.0 - 6.0' 
N A 
4284 

10 U 

10 U 

10 U 

10 U 

12 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 

10 U 

10 U 

10 U 

42854 
14.0 - 16.0' 
N A 
4285 

10 U 

10 U 

10 U 

10 U 
8 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

9 

10 U 

10 U 

10 U 

4285-7 
29.0 - 31.0' 
N A 
4285 

42844 
14.0 - 16.0' 
N A 
4284 

10 U 

10 U 

10 U 

10 U 

6 

10 U 

10 U 

10 U 

4284-6 
24.0 - 26.0' 
N A 
4284 



SUMMARY OF. SUBSURFACE SOIL ANALWCAL RESULTS - HISTORICAL DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 



SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

DEPTH (feet): 
SAMPLE DATE: 
LOCATION: 
FIELD DUPLICATE OF: 

L 
METALS (mglkg) 

 CHROMIUM 
COBALT 

COPPER 

CYANIDE 

IRON 

LEAD' 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SILVER 

SODIUM 

VANADIUM 

ZINC 



SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC. INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 
DEPTH (feet): 14.0 - 16.0' 
SAMPLE DATE: 
LOCATION: 
FIELD DUPLICATE OF: 



SUMMARY OF. SUBSURFACE SOIL ANALYTICAL RESU 
SITE 42 - OLSON ROAD LANDFI 

IHDIV-NSWC, INDIAN HEAD, MARY 

.TS - HISTORICAL DATA 

.L 

.AND 

.. - -. 

INDENO(l,2,3-CD)PYRENE I 330 U 1 330 U 1 ,  330 U I 330 U 330 U I 
NAPHTHALENE 330 U 330 U 1 330 U 330 U I 330 U 

SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLATILES (vglka) 

4286-5 
21 .O - 23.0' 
N A 
4286 

4286-3 
14.0 - 16.0' 
N A 
4286 

4286-6 
24.0 - 26.0' 
N A 
4286 

PHENANTHRENE 

PYRENE 

METALS (mglkg) 

330 U 

330 U 

PESTlClDESlPCBs (pglkg) 

330 U 

330 U 

2920 

10.0 U 

25.0 

0.5 U 

0.5 U 

500 U 

13600 

10.0 U 

135 

0.5 U 

0.5 U 

983 

ALUMINUM 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

5470 

10.0 U 

69.0 

0.5 U 

0.5 U 

500 U 

330 U 

330 U 

3.3 U 

3.3 U 

3.3 U 

1.7 U 

1.7 U 

1.7 U 

3.3 U 

3.3 U 

3.3 U 

3.3 U 

1.7 U 

1.7 U 

3 

17 U 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

ALPHA-CHLORDANE 

BETA-BHC 

DELTA-BHC 

DIELDRIN 

ENDOSULFAN ll 

ENDOSULFAN SULFATE 

ENDRIN 

GAMMA-BHC (LINDANE) 

GAMMACHLORDANE 

HEPTACHLOR EPOXIDE 

METHOXYCHLOR 

11 700 

10.0 U 

89.0 

0.5 U 

0.5 U 

500 U 

3.3 U 

3.3 U 

3.3 U 

1.7 U 

1.7 U 

1.7 U 

3.3 U 

3.3 U 

9 

3.3 U 

1.7 U 

1.7 U 

1.7 U 

17 U 

6 

3.3 U 

3.3 U 

3.3 U 

1.7 U 

1.7 U 

1.7 U 

3.3 U 

3.3 U 

3.3 U 

3.3 U 

1.7 U 

1.7 U 

1:7 U 

17 U 

9940 

10.0 U 

74.0 

0.5 U 

0.5 U 

500 U 

330 U 

330 U 

330 U 

330 U 

3.3 U 

3.3 U 

3.3 U 

1.7 U 

1.7 U 

1.7 U 

3.3 U 

3.3 U 

3.3 U 

3.3 U 

1.7 U 

1.7 U 

1.7 U 

17 U 

3.3 U 

3.3 U 

3.3 U 

1.7 U 

1.7 U 

1.7 U 

3.3 U 

3.3 U 

3.3 U 

3.3 U 

1.7 U 

1.7 U 

1.7 U 

17 U 



SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
4287-30 
9.0 - 11.0' 
N A 
4287 

FIELD DUPLICATE OF: 4207-3 

4207-3 
9.0 - 11.0' 
NA 
4287 

4207-2 
4.0 - 6.0' 
N A 
4287 

4206-6 
24.0 - 26.0' 
NA 
4286 

4206-5 
21 .O - 23.0' 
N A 
4286 

SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
LOCATION: 

4206-3 
14.0 - 16.0' 
N A 
4286 



SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
4289-3 
9.0 - 11 .O' 

N A 
4289 

4289-2 
4.0 - 6.0' 
N A 
4289 

4288-5 
19.0 - 21.0' 
N A 
4288 

4208-3 
9.0 - 11 .O' 
N A 
4288 

4288-2 
4.0 - 6.0' 
N A 
4288 

SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
LOCATION: 
FIELD DUPLICATE OF: 

4287-5 
19.0 - 21 .0' 
N A 
4287 



I I I 1 I 
SEMlVOLATlLES (pglkg) 

INDENO(l,2,3-CD)PYRENE I 330 U I 330 U I 330 U I 330 U 
NAPHTHALENE 330 U 330 U 330 U 330 U 

SUMMARY OF. SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORI( 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

:AL DATA 

4288-5 
19.0 - 21.0' 
N A 
4288 

PHENANTHRENE 

PYRENE 

SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
LOCATION: 
FIELD DUPLICATE OF: 

4208-2 
4.0 - 6.0' 
N A 
4288 

4207-5 
19.0 - 21 .O' 
N A 
4287 

330 U 

330 U 

4288-3 
9.0- 11.0' 
N A 
4288 

'PESTICIDESIPCBS (pglkg) 

330 U 

330 U 

3.3 U 

3.3 U 

3.3 U 

1.7 U 
1.7 U 

1.7 U 

3.3 U 
3.3 U 

3.3 U 

3.3 U 
1.7 U 

1.7 u 
1.7 U 

17 U 

330 U 

330 U 

3.3 U 

3.3 U 

3.3 U 

1.7 U 

1.7 U 

1.7 U 

3.3 U 

3.3 U 

3.3 U 

3.3 U 

1.7 U 

1.7 u 
1.7 U 

17 U 

330 U 

330 U 

3.3 U 

3.3 U 

3.3 U 

1.7 U 
1.7 U 

1.7 U 

3.3 U 

3.3 U 

3.3 U 

3.3 U 

1.7 U 

1.7 u 
1.7 U 

17 U 

4,4'-DDD 

4,4'-DDE 

4,4-DDT 

ALPHA-CHLORDANE 

BETA-BHC 

DELTA-BHC 

DIELDRIN 

ENDOSULFAN ll 

ENDOSULFAN SULFATE 

ENDRIN 

GAMMA-BHC (LINDANE) 

GAMMALCHLORDANE 

HEPTACHLOR EPOXIDE 

METHOXYCHLOR 

METALS (mglkg) 

3.3 U 

3.3 U 

3.3 U 
1.7 U 

1.7 U 

1.7 U 

3.3 U 

3.3 U 
3.3 U 

3.3 U 

1.7 U 

1.7 u 
1.7 U 

17 U 

12900 

10.0 U 

141 

0.5 U 

1 .O 

500 U 

13000 

10.0 U 

66.0 

0.5 U 

0.5 U 

500 U 

ALUMINUM 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

. 2760 

10.0 U 

25.0 

0.5 U 

0.5 U 
500 U 

9640 

10.0 U 
104 

0.5 U 

0.5 U 

1040 



SUMMARY OF SUBSUF 

IHI 
4287-5 

DEPTH (feet): 19.0 - 21.0' 

METALS (mglkg) 

CHROMIUM 13.0 

COBALT 8.0 

COPPER 14.0 

CYANIDE 0.5 U 
- 
IRON 10500 

LEAD 10.0 

MAGNESIUM 2980 

MANGANESE 107 

MERCURY 0.1 U 

NICKEL 27.0 

POTASSIUM 893 

SILVER 1.0 U 

SODIUM 500 U 

VANADIUM 14.0 

ZINC 64.0 

'ACE SOIL AN1 
ilTE 42 - OLSO 
IV-NSWC, INDlr 
4208-2 
4.0 - 6.0' 
N A 
4288 

LLYTICAL RESULTS - HISTORICAL DATA 
4 ROAD LANDFILL 
,N HEAD, MARYLAND 



SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
42887-3 
9.0- 11.0' 
N A 
42887 

-- 
V O l A T l L E ~ l k ~  

SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
LOCATION. 
FIELD DUPLICATE OF: 

4289-5 
19.0 - 21.0' 
N A 
4289 

42894 
14.0 - 16.0' 
N A 
4289 

10 U 
10 U 

10 U 

10 U 
10 U 
10 U 
10 U 
10 U 

428811-3 
9.0 - 11.0' 
N A 
42SBll 

1,P-DICHLOROETHENE (TOTAL) 

ACETONE 

CHLOROBENZENE 

ETHYLBENZENE 

METHYLENE CHLORIDE 

TOLUENE 

TRICHLOROETHENE 

XYLENES, TOTAL 

10 U 

10 U 

10 U 

10 U 

7 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

6 

10 U 
10 U 

10 U 
*SEMIVOLATILES (pglkg) 

10 U 

10 U 

10 U 

10 U 

6 

10 U 

9 

10 U 

330 U 

330 U 

330 U 
330 U 
330 U 

330 U 

330 U 

330 U 
330 U 
330 U 

330 U 
200 

330 U 

330 U 

330 U 

330 U 

330 U , 

330 U 

330 U 

330 U 
330 U 

330 U 

330 U 

330 U 
330 U 
330 U 

330 U 

330 U 
330 U 

330 U 

330 U 

330 U 

330 U 

330 U , 

1,4-DICHLOROBENZENE 

2-METHYLNAPHTHALENE 

4-METHYLPHENOL 

ACENAPHTHENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BlS(2-ETHYLHEXY L)PHTHALATE 

CHRYSENE 

Dl-N-BUTYL PHTHALATE 

Dl-N-OCTYL PHTHALATE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

FLUORANTHENE 

.FLUORENE , 

330 U 

330 U 

330 U 
330 U 

330 U 

330 U 

330 U 

330 U 
330 U 

330 U 

330 U 

330 U 

330 U 

330 U 

330 U 
330 U 
330 U 

330 U 

330 U 
330 U 

330 U 
330 U 

330 U 

330 U 
330 U 
330 U 
330 U 
330 U 

366 

330 U 
330 U 

330 U 

330 U 

330 U 



SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
42S87-3 
9.0 - 11.0' 
N A 
42587 

SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
LOCATION: 
FIELD DUPLICATE OF: 

4209-5 
19.0 - 21.0' 
N A 
4289 

42894 
14.0 - 16.0' 
N A 
4289 

SEMlVOlATlLES (pglkg) 

42881 1-3 
9.0- 11.0' 
N A 
42.581 1 

330 U 

330 U 

330 U 

330 U 

PESTlClDESlPCBs (pglkg) 

lNDENO(l,2,3-CD)PYRENE 

NAPHTHALENE 

PHENANTHRENE 

PYRENE 

330 U 

330 U 

330 U 

330 U 

330 U 

330 U 

330 U 

330 U 

. 330 U 

330 U 

330 U 

330 U 



SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 42 - OLSON ROAD LANDFILL 

ISAMPLE NUMBER: 



SUMMARY OF SEDIMENT ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
42SS-6 
N A 
42SS6 

42SS-5 
N A 
42SS5 

42SS-13D 
03/92 
42SS13 

SAMPLE NUMBER: 
SAMPLE DATE. 
LOCATION: 
FIELD DUPLICATE OF. 

VOLATILES (pglkg) 

42SS-12 
03/92 
42SS12 

42SS-13 
03/92 
42SS13 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

1,2-DICHLOROETHENE (TOTAL) 

2-BUTANONE 

ACETONE 

CHLOROBENZENE 

ETHYLBENZENE 

METHYLENE CHLORIDE 

TOLUENE 

TRICHLOROETHENE 

XYLENES, TOTAL 

10 U 

10 U 

194 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

19 U 

32 

35 

19 U 

19 U 

19 U 

19 U 

19 U 

19 U 

15 U 

15 U 

15 U 

15 U 

15 U 

15 U 

15 U 

15 U 

15 U 

SEMIVOLATILES (pgkg) 

17 U 

17 U 

80 

17 U 

17 U 

17 U 

17 U 

17 U 

17 U 

FLUORANTHENE 

FLUORENE 

500 U 

500 U 

630 U 

630 U 

560 U 

560 U 
330 U 

330 U 

330 U 

330 U 



SUMMARY OF SEDIMENT ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

~- - SEMIVOLATILES (pglkg) 

42SS-5 
N A 
42SS5 

SAMPLE NUMBER: 
SAMPLE DATE: 
LOCATION: 
FIELD DUPLICATE OF: 

330 U 

330 U 

330 U 

330 U 

INDENO(1 ,2,3-CD)PYRENE 500 U 630 U 
500 U 630 U , 

PHENANTHRENE 500 U 630 U 

PYRENE 500 U 630 U 

42SS-6 
N A 
42SS6 

42SS-13 . 

03/92 
42SS13 

42SS-12 
03/92 
42SS12 

42SS-13D 
03/92 
42SS13 

560 U 

560 U 

560 U 

560 U 

PESTlClDESlPCBs (pglkg) 

METALS (mglkg) 

330 U 
ppppp 

330 U 

330 U 

330 U 

9950 

3.2 B 

98.1 

1.1 B 

0.37 U 

647 B 

8180 

1.4 B 

82 

0.78 B 
0.33 U 

814 B 

ALUMINUM 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

6990 

3.5 

43 B 

0.58 U 

0.29 U 

284 B 

8630 

10 U 

55 

0.5 U 

1 U 

2880 

7240 

10 U 

90 

0.5 U 

4 

2120 



SUMMARY OF SEDIMENT ANALYTICAL RESULTS - HISTORICAL DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND - 
SAMPLE NUMBER: 
SAMPLE DATE: 
LOCATION: 
FIELD DUPLICATE OF: 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

VANADIUM 

ZINC 

METALS (mglkg) 

42SS-12 
03/92 
42SS12 

15.2 

6.4 B 

9.6 

1.9 U 

18000 

12.2 

615 B 

346 

0.14 U 

7.6 B 

615 B 

0.3 U 

13.7 

65 B 

23.8 

38.8 

12.3 

19 5 

8.8 B 

0.5 U 

1 1600 

33.8 

42SS6 
N A 
42SS6 

42SS-13 
03/92 
42SS 13 

794 B 

245 

0.1 U 

15.2 

651 B 

0.55 B 

3.6 B 

88.3 B 

23.5 

50.7 

11 3 

123 B 

11 3 

2 1  U 

9680 

29.4 

42SS-13D 
03/92 
42SS13 

681 B 

21 5 

0.17 U 

13.3 

586 B 

0.52 B 

7.3 

90.7 B 

21.8 

49.4 

42SS-5 
N A 
42SS5 

16 

5 U 

13 

0.5 U 

10900 

59 

9 

5 U 

28 

0.5 U 

2120 

17 

1000 U 

270 

0.1 

10 

1000 U 

5 U 

10 

500 U 

23 

104 

918 

166 

0.1 U 

18 

901 

5 U 

99 

500 U 

21 

171 



A.2 REMEDIAL INVESTIGATION 



SUMMARY OF SURFAt 

DEPTH (feet): 
SAMPLE DATE: 
LOCATION: 
FIELD DUPLICATE OF: 

VOlATlLES (pglkg) 

1,1,1 -TRICHLOROETHANE 

1 , I  ,2,2-TETRACHLOROETHANE 

1 , I  ,2-TRICHLOROETHANE 

1,l-DICHLOROETHANE 

1, l  -DICHLOROETHENE 

1,2-DICHLOROETHANE 

1,2-DICHLOROETHENE (TOTAL) 

I ,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

'4-METHYL-2-PENTANONE 

ACETONE 

BENZENE; 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DlSULFlDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,s-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

HEXACHLOROBUTADIENE 

IHC 
s42Ss0010001 
0.0 - 0.5' 
1011 0197 
S42SSO1 

12 UJ 

12 UJ 

12 UJ 

12 U 

12 U 

12 U 

12 U '  

12 UJ 

12 UJ 

12 UJ 

12 UJ 

12 u 
12 UJ 

12 UJ 

12 UJ 

12 U 

12 U 

12 UJ 

12 UJ 

12 U 

12 U 

12 U 

12 UJ 

12 UJ 

12 UJ 

400 UJ 

:E SOIL ANALY 
ilTE 42 - OLSO 
IV-NSWC, lNDll 
S42sS0020001 
0.0 - 0.5' 
1011 0197 
S42SSO2 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 u 
11 U 

11 U 

11 UJ 

11 UJ 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 UJ 

11 U 

11 U 

11 U 

11 U 

11 U 

11 UJ 

370 UJ, 

rlCAL RESULTS - OCTOBER 1997 DATA 
I ROAD LANDFILL 
,N HEAD, MARYLAND ' 



SUMM 

DEPTH (feet): 
SAMPLE DATE: 
LOCATION: 

VOLATILES (pglkg) 
METHYLENE CHLORIDE 

STYRENE 

TOLUENE 

VINYL CHLORIDE 

SEMIVOLATILES (pglkg) 

\RY OF SURFA 

IHI 

:E SOIL ANALYTICAL RESULTS - OCTOBER 1997 DATA 
ilTE 42 - OLSON ROAD LANDFILL 
IV-NSWC, INDIAN HEAD, MARYLAND 

S42DUP002 
0.0 - 0.5' 
1 011 0197 
S42SSO3 

S42SS0030001 

S42SSOO20001 
0.0 - 0.5' 
1011 0197 
S42SSO2 

S42SSOO30001 
0.0 - 0.5' 
10110197 
S42SSO3 



SUMMARY OF SURFACE SOIL ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
S42DUP002 
0.0 - 0.5' 
1011 0197 
S42SSO3 

S42SSOO30001 

360 UJ 

360 UJ 

910 UJ 

910 UJ 

360 UJ 

360 UJ 

360 UJ 

360 UJ 

360 UJ 

910 UJ 

910 UJ 

360 UJ 

360 UJ 

360 UJ 

360 UJ 

360 UJ 

BlS(2-ETHYLHEXYL)PHTHALATE 
BUTYLBENZYLPHTHALATE 

CARBAZOLE 

CHRYSENE 

Dl-N-BUTYL PHTHALATE 

SEMIVOLATILES (~~glkn)  

S42SSOO30001 
0.0 - 0.5' 
1011 0197 
S42SSO3 

- - 

2-NITROPHENOL 

3,Y-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PY RENE 

S42SSOO20001 
0.0 - 0.5' 
1011 0197 
S42SSO2 

SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
LOCATION: 
FIELD DUPLICATE OF: 

370 UJ 

370 UJ 

930 UJ 

930 UJ 

370 UJ 

370 UJ 

370 UJ 

370 UJ 

370 UJ 

930 UJ 

930 UJ 

370 UJ 

370 UJ 

370 UJ 

42 J 

42 J 

400 UJ 

400 UJ 

1000 UJ 

1000 UJ 

400 UJ 

400 UJ 

400 UJ 

400 UJ 

400 UJ 

1000 UJ 

1000 UJ 

400 UJ 

400 UJ 

400 UJ 

400 UJ 

400 UJ 

400 UJ 

400 UJ 

400 UJ 

400 UJ 

400 UJ 

S42SSOO10001 
0.0 - 0.5' 
1011 0197 
S42SSO1 

360 UJ 

360 UJ 

900 UJ 

900 UJ 

360 UJ 

360 UJ 

360 UJ 

360 UJ 

360 UJ 

900 UJ 

900 UJ 

360 UJ 

360 UJ 

360 UJ 

360 UJ 

360 UJ 

370 UJ 

370 UJ 

370 UJ 

44 J 

370 UJ 

360 UJ 

360 UJ 

360 UJ 

55 J 

360 UJ 

360 UJ 

360 UJ 

360 UJ 

360 UJ 

360 UJ 



SUMMARY OF SURFACE SOIL ANALYTICAL RESULTS - OCTOBER 1997 DATA 

SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLATILES (vglkg) 

SITE 42 - OLSON ROAD LANDFILL 
IHDIV-NSWC, INDIAN HEAD, MARYLAND ' 

S42SSOO10001 
0.0 - 0.5' 
10110197 
S42SSO1 

-. 

Dl-N-OCTYL PHTHAIATE 

DlBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DIETHYL PHTHAIATE 

DIMETHYL PHTHAIATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 

INDENO(1,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-Dl-N-PROPYIAMINE 
N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 
PESTlCIDESIPCBs (pglkg) 

S42SSOO30001 
0.0 - 0.5' 
1011 0197 
S42SSO3 

S42SS0020001 ' 

0.0 - 0.5' 
1011 0197 
S42SSO2 

360 UJ 

360 UJ 

360 UJ 

360 UJ 

360 UJ 

360 UJ 

360 UJ 

360 UJ 

360 UJ 

360 UJ 

360 UJ 

360 UJ 

360 UJ 

360 UJ 

360 UJ 

360 UJ 

900 UJ 

360 UJ 

360 UJ 

360 UJ 

S42DUPOO2 
0.0 - 0.5' 
10/10/97 
S42SSO3 

S42sS0030001 

360 UJ 

360 UJ 

360 UJ 

360 UJ 

360 UJ 

360 UJ 

360 UJ 

360 UJ 

360 UJ 

360 UJ 

360 UJ 

360 UJ 

360 UJ 

360 UJ 

360 UJ 

360 UJ 

910 UJ 

360 UJ 

360 UJ 

360 UJ 

400 UJ 

400 UJ 

400 UJ 

400 UJ 

400 UJ 

51 J 

400 Ud 

400 UJ 

400 UJ 

400 UJ 

400 UJ 

400 UJ 

400 UJ 

400 UJ 

400 UJ 

400 UJ 

1000 UJ 

400 UJ 

400 UJ 

76 J 

370 UJ 

370 UJ 

370 UJ 

370 UJ 

370 UJ 

60 J 

370 UJ 

370 UJ 

370 UJ 

370 UJ 

370 UJ 

370 UJ 

370 UJ 

370 UJ 

370 UJ 

370 UJ 

930 UJ 

370 UJ 

370 UJ 

63 J 

3.7 UJ 

3.7 UJ 

3.7 UJ 

1.9 UJ 

1.9 UJ 

3.6 UJ 

3.6 UJ 

3.6 UJ 

1.8 UJ 

1.8 UJ 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

ALDRIN 

ALPHA-BHC 

3.6 UJ 

3.6 UJ 

3.6 UJ 

1.8 UJ 

1.8 UJ 

4 UJ 

4 UJ 

4 UJ 

2 UJ 

2 UJ 



.. - -. 
ALPHA-CHLORDANE 2 UJ 1.9 UJ 1.8 UJ 1.8 UJ 

AROCLOR-1016 40 UJ 37 UJ 36 UJ 36 UJ 

AROCLOR-1221 81 UJ 74 UJ 72 UJ 72 UJ 

AROCLOR-1232 40 UJ 37 UJ 36 UJ 36 UJ 

AROCLOR-1242 40 UJ 37 UJ 36 UJ 36 UJ 

AROCLOR-1248 40 UJ 37 UJ 36 UJ 36 UJ 

AROCLOR-1254 40 UJ 37 UJ 36 UJ 36 UJ 

AROCLOR-1260 40 UJ 37 UJ 36 UJ 36 UJ 
- -- 

BETA-BHC 2 UJ 1.9 UJ 1.8 UJ 1.8 UJ 

DELTA-BHC 2 UJ 1.9 UJ 1.8 UJ 1.8 UJ 

DIELDRIN 4 UJ 3.7 UJ 3.6 UJ 3.6 UJ 

ENDOSULFAN l 2 UJ 1.9 UJ 1.8 UJ 1.8 UJ 

ENDOSULFAN ll 4 UJ 3.7 UJ 3.6 UJ 3.6 UJ 

ENDOSULFAN SULFATE 4 UJ 3.7 UJ 3.6 UJ 3.6 UJ 

ENDRIN 4 UJ 3.7 UJ 3.6 UJ 3.6 UJ 

ENDRIN ALDEHYDE 4 UJ 3.7 UJ 3.6 UJ 3.6 UJ 

ENDRIN KETONE 4 UJ 3.7 UJ 3.6 UJ 3.6 UJ 

GAMMA-BHC (LINDANE) 2 UJ 1.9 UJ 1.8 UJ 1.8 UJ 

GAMMA-CHLORDANE 2 UJ 1.9 UJ 1.8 UJ 1.8 UJ 

HEPTACHLOR 2 UJ 1.9 UJ 1.8 UJ 1.8 UJ 

HEPTACHLOR EPOXIDE 2 UJ 1.9 UJ 1.8 UJ 1.8 UJ 

METHOXYCHLOR 20 UJ 19 UJ 18 UJ 18 UJ 

TOXAPHENE 200 UJ 190 UJ 180 UJ 180 UJ 

GENERAL CHEMISTRY 

SUMMARY OF SURFACE SOIL ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC; INDIAN HEAD, MARYLAND 
S42DUP002 
0.0 - 0.5' 
10/10197 
S42SSO3 

S42SSOO30001 

PESTlClDESlPCBs (ualkn) 

SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
LOCATION: 
FIELD DUPLICATE OF: 

S42SSOO20001 
0.0 - 0.5' 
1011 0197 
S42SSO2 

S42SSOO10001 
0.0 - 0.5' 
1 OH 0197 
S42SSOl 

S42SSOO30001 
0.0 - 0.5' 
1011 0197 
S42SS03 



SUMMARY OF SURFACE WATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
S42DUPOO3 
1011 0197 
S42SWO2 

S42SWOO20001 

S42SWOO20001 
1011 0197 
S42SWO2 

SAMPLE NUMBER: 
SAMPLE DATE: 
LOCATION: 
FIELD DUPLICATE OF: 

132 B 

2.6 U 

3.3 U 

37.8 L 

0.1 UL 

0.3 U 

14400 

0.5 UL 

1.3 B 

7.3 L 

5.0 U 

5740 L 

1.0 U 

2690 K 

304 L 

0.1 U 

1.1 UJ 

2030 

2.8 U 

0.8 U 

8310 K 

2.9 U 

1.1 L 

8.2 J 

1790 

2.6 U 

3.3 U 

111 L 

0.23 B 

0.58 B 

4380 K 

2.1 B 

4.5 L 

104 L 

5.0 U 
11400 L 

15.4 

1030 K 

1520 L 

0.17 

2.7 B 

1720 

2.8 U 

0.8 U 

8210 K 

2.9 U 

5.4 L 

221 J 

METALS ( p g ~ ~ )  

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

S42SWO030001 
1 OH 0197 
S42SWO3 

169 K 

2.6 U 

3.3 U 

22.6 L 

0.1 UL 

0.3 U 

5530 K 

0.5 UL 

0.88 B 

12.8 L 

5.0 U 

2860 L 

2.5 

1170 K 

236 L 

0.1 U 

1.7 B 

3380 

2.8 UL 

0.8 U 

82600 

2.9 U 

1.4 L 

20.5 J 

S42SWOO40001 
1011 0197 
S42SDOllSWO4 

176 K 

2.6 U 

3.3 U 

37.4 L 

0.1 UL 

0.3 U 

13500 

0.5 UL 

1.3 B 

6.2 L 
5.0 U 

6420 L 

1.3 

2500 K 

312 L 

0.1 U 

1.2 B 

1940 

2.8 U 

.0.8 U 

8160 K 

2.9 U 

1.1 UL 

11.0 J 

S42SWOO10001 
10110197 
S42SWO1 

492 

2.6 U 

4.2 

87.3 L 

0.1 UL 

1.3 B 

18000 

0.91 B 

4.7 L 

13.9 L 

5.0 U 

21800 L 

8.8 

3600 K 

992 L 

0.1 B 
3.5 B 

,2600 

2.8 U 

0.8 U 

13000 

2.9 U 

3.4 L 

52.1 J 



SUMMARY'OF SEDIMENT ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
S42SDO030001 
1 OH 0197 
S42SD03 

S42SD0060001 
1 OH 0197 
S42SD06 

S42SD0040001 
101 10197 
S42SD04 

S42SDO020001 
I OH 0197 
S42SD02 

SAMPLE NUMBER: 
SAMPLE DATE: 
LOCATION: 
FIELD DUPLICATE OF: 

METALS (mglkg) 

S42SD0050001 
1 OH 0197 
S42SD05 

S42SD0010001 
10110197 
S42SD011SW04 

.. 
ACID VOLATILE SULFIDE I 5.19 0.5 U 

0.7 J 

5.53 

2 0  J 

1 .06 

0.27 J CADMIUM(SEM) 

0.4 U 

0.14 U 

0.46 U 

0.39 J 3.1 J 



SUMMARY OF SEDIMENT ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND ' 

S42SD0060001 
1011 0197 
S42SD06 

S42SD0050001 
1011 0197 
S42SDO5 

S42SD0040001 
1011 0197 
S42SD04 

AVSISIMULTANEOUSLY EXTRACTED METALS (mglkg) 

S42SD0030001 
1 OH 0197 
S42SD03 

S42SD0020001 
1 0110197 
S42SD02 

SAMPLE NUMBER: 
SAMPLE DATE: 
LOCATION: 
FIELD DUPLICATE OF: 

9.0 

8.4 

0.01 U 

4.5 

46.5 

S42SD0010001 
1011 0197 
S42SD011SW04 

MISCELLANEOUS PARAMETERS (mglkg) 
TOTAL ORGANIC CARBON I 33700 I 21800 I 1720 I 5180 I 2700 1 9550 I 

11.1 

7.9 

0.01 U 

30.2 

12.5 

3.4 

4.9 

0.01 U 

1.9 K 

15.8 

4.5 

2.1 

0.01 U 

20.4 

3.7 

32.4 

25.7 

0.01 U 

103 

89.3 

COPPER(SEM) 

LEAO(SEM) 

MERCURY(SEM) 

NICKEL(SEM) 

ZINC(SEM) 

84.6 

35.8 

0.01 U 

35.7 

186 



SUMMARY OF SEDIMENT ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 
SAMPLE DATE: 
LOCATION: 
FIELD DUPLICATE OF: 

S42DUPOOl 
1011 0197 
S42SDO6 

S42SDOO60001 

METALS (mglkg) 

ACID VOLATILE SULFIDE 

CADMIUM(SEM) 

0.47 U 

1.2 J 



I SAMPLE NUMBER 

SUMMARY OF SEDIMENT ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 42 - OLSON ROAD LANDFILL 

SAMPLE DATE: 
LOCATION: 
FIELD DUPLICATE OF: 

COPPER(SEM) 

LEAD(SEM) 

MERCURY(SEM) 

NICKEL(SEM) 

ZINC(SEM) 
MISCELLANEOUS PARAMETERS (mglkg) 

TOTAL ORGANIC CARBON 9960 I I I I 

10.7 

7.0 

0.01 U 

25.1 

45.0 

- 



SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
S42DUP004 
10111197 
S42MW03 
Unfiltered 

S42MW003U001 

2-BUTANONE 

2-HEXANONE 
4-METHY L-2-PENTANONE 

ACETONE 

1,2-DICHLOROPROPANE 

VOlATlLES (pglL) - - 

S42MW003U001 
1011 1197 
S42MW03 
Unfiltered 

BROMOCHLOROMETHANE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DlSULFlDE , 

S42DUP004-F 
1011 1197 
S42MW03 
Filtered 

S42MW003F001 

5 UR 

5 U 

5 U 

5 UR 

1 U 

1 U 

1 U 

, 1  U 
1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

S42MW003F001 
1011 1197 
S42MW03 
Filtered 

1 U 

1 U 

1 U 
1 U 

1 U 

1 U 

S42MW002U001 
1011 1197 
S42MW02 
Unfiltered 

SAMPLE NUMBER: 
SAMPLE DATE: 
LOCATION: 
FILTERING: 
FIELD DUPLICATE OF: 

5 UR 

5 U 

5 U 

5 UR 

1 U 

S42MW002F001 
1011 1197 
S42MW02 
Filtered 

5 UR 

5 U 

5 U 

5 UR 

1 U 

1 U 1 U 



SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 



S42DUP004 
1011 ii97 
S42MW03 
Unfiltered 

S42MW003U001 

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

ANTHRACENE 6 U 6 U 5 U 

BENZO(A)ANTHRACENE 6 U 5 U 
6 U 6 U 5 U 

U 5 U 

S42MW003U001 
1 011 1/97 
S42MW03 
Unfiltered 

S42DUP004-F 
1011 1197 
S42MW03 
Filtered 

S42MW003F001 

S42MW003F001 
1011 1197 
S42MW03 
Filtered 

S42MW002U001 
1011 1/97 
S42MW02 
Unfiltered 

SAMPLE NUMBER: 
SAMPLE DATE: 
LOCATION: 
FILTERING: 
FIELD DUPLICATE OF: 

S42MW002F001 
1011 1/97 
S42MW02 
Filtered 



SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC. INDIAN HEAD. MARYLAND 

NITROBENZENE 

PHENANTHRENE 

. . . - . . . - - - - ~. 
S42DUP004 
1011 1197 
S42MW03 
Unfiltered 

S42MWOO3UOOl 

METALS (pglL) 

S42MW003U001 ' 

1011 1/97 
S42MW03 
Unfiltered 

S42DUP004-F 
1011 1197 
S42MW03 
Filtered 

S42MW003F001 

20.0 U 

2.6 UR 

S42MW003F001 
1011 1197 
S42MW03 
Filtered 

20.8 K 
2.6 UR 

S42MW002U001 
1011 1197 
S42MW02 
Unfiltered 

SAMPLE NUMBER: 
SAMPLE DATE: 
LOCATION: 
FILTERING: 
FIELD DUPLICATE OF: 

20.0 U 

S42MW002F001 
1011 1197 
S42MW02 
Filtered 

ANTIMONY I I 2.6 UR 2.6 UR 2.6 UR I 2.6 UR 

20.0 U I 20.0 U ALUMINUM 20.0 U 



SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
S42DUP004 
1 011 1/97 
S42MW03 
Unfiltered 

S42MW003U001 
- 
METALS (mglL) 

t 

S42DUP004-F 
1011 1197 
S42MW03 
Filtered 

S42MW003F001 

SAMPLE NUMBER:, 
SAMPLE DATE: 
LOCATION: 
FILTERING: 
FIELD DUPLICATE OF: 

S42MW003U001 
10H 1197 
S42MW03 
Unfiltered 

S42MW002U001 
1011 1197 
S42MW02 
Unfiltered 

S42MW002F001 
1011 1197 
S42MW02 
Filtered 

S42MW003F001 
1011 1197 
S42MW03 
Filtered 



10112197 
S42MW06 
Unfiltered 

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

VOLATILES (pglL) 

S42MW006F001 
1011 2/97 
S42MW06 
Filtered 

. . - . . -. . - - . . . . 

S42DUP005 
10/12/97 
S42MW04 
Unfiltered 

S42MW004U001 

S42MW004U001 
10/12/97 
S42MW04 
Unfiltered 

S42DUP005-F 
1011 2197 
S42MW04 
Filtered 

S42MW004F001 

SAMPLE NUMBER: 
SAMPLE DATE: 
LOCATION: 
FILTERING: 
FIELD DUPLICATE OF: 

S42MW004F001 
1 01 1 2/97 
S42MW04 
Filtered 



SAMPLE DATE: 
LOCATION: 
FILTERING: 
FIELD DUPLICATE OF: 

VOLATILES (pgIL) 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

HEXACHLOROBUTADIENE 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 
TRANS-1 ,bDICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 
*SEMIVOLATILES (pgIL) 

1,2,4-TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

1 ,4-DICHLOROBENZENE 

2,2'-OXYBIS(1 -CHLOROPROPANE) 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

2,4-DINITROTOLUENE 

RY OF GROUNDWATER ANALYTICAL RESULTS - OCTOBER 1 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

1 0/12/97 10/12/97 1011 2/97. 1 01 1 2/97 

S42MW04 S42MW04 S42MW04 S42MW04 
Filtered Filtered Unfiltered Unfiltered 

S42MW004F001 S42MW004U001 

I I. 1 U I 1 U 

397 DATA 

1 011 2/97 10112/97 
S42MW06 S42MW06 
Filtered Unfiltered 



SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 

SAMPLE DATE: 10112197 
LOCATION: S42MW04 
FILTERING: Filtered 

SEMIVOLATILES (~a lL )  

SITE 42 - OLSON ROAD LANDFILL . 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

1011 2197 1011 2/97 1011 2197 
S42MW04 S42MW04 S42MW04 
Filtered Unfiltered Unfiltered 

1011 2197 1011 2197 
S42MW06 S42MW06 
Filtered Unfiltered 



SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE DATE: 1011 2197 
LOCATION: S42MW04 
FILTERING: Filtered 

S42DUP005-F 
1011 2197 
S42MW04 
Filtered 

S42MW004F001 

1011 2197 1011 2197 1011 2197 
S42MW04 S42MW04 S42MW06 
Unfiltered Unfiltered Filtered 

S42MW006U001 
1011 2197 
S42MW06 
Unfiltered 

, . 

ISOPHORONE 

N-NITROSO-Dl-N-PROPY LAMINE I I 5 U I 5 U I 5 U 

5 U 

5 U 

10 B 

5 U 

5 U 

5 U 
5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 5 U 5 U 

5 U 

5 U 

3 B 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 
5 U 

5 U 

5 U 

5 U 

5 U 

BUTYLBENZYL PHTHALATE 

CHRYSENE I 

Dl-N-OCTYL PHTHALATE 

DIBENZOIA.H)ANTHRACENE 

DIETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORENE I 
HEXACHLOROBENZENE 

HEXACHLOROETHANE 

INDENOI1.2.3-CD)PYRENE 

. , . .-. .- 
I METALS (pglL) 

I I I I I I I 

5 U 

5 U 

6 B 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

20.0 U 

2.6 U 
20.0 U 

2.6 U 

20.0 U I 20.0 U ALUMINUM 20.0 U 

2.6 U 
20.0 U 

ANTIMONY I 2.6 U 2.6 U 2.6 U 



SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE DATE: 10112197 
LOCATION: S42MW04 
FILTERING: Filtered 
FIELD DUPLICATE OF: 

10112197 1011 2197 
S42MW04 S42MW04 
Filtered Unfiltered 

1 011 2/97 1011 2197 
S42MW04 S42MW06 
Unfiltered Filtered 

S42MW004U001 

1011 2197 
S42MW06 
Unfiltered 

THALLIUM 

VANADIUM 

ZINC 

2.9 U 
1.1 U 
80.0 

2.9 U 
1.1 U 

56.7 

2.9 U 
1.1 U 
9.3 B 

2.9 U 
1.1 U 

8.7 B 

2.9 U 
1.1 U 

,115 

2.9 U 
1.1 U 

7.2 B 



SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

CHLOROMETHANE 1 U 

CIS-1.2-DICHLOROETHENE 1 U I 

I I I I I I I 

S42MW007U001 
1 0114197 
S42MW07 
Unfiltered 

SAMPLE NUMBER: 
SAMPLE DATE: 
LOCATION: 
FILTERING: 
FIELD DUPLICATE OF: 

VOLATILES (pgIL) 
1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1 , I  ,2-TRICHLOROETHANE 

1,l -DICHLOROETHANE 

1,l-DICHLOROETHENE 

1,2-DIBROMO-3-CHLOROPROPANE 

1,2-DIBROMOETHANE 

1,2-DICHLOROETHANE 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 
4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOCHLOROMETHANE 

BROMODICHLOROMETHANE 

BROMCIFORM 

BROMOMETHANE 

CARBON DlSULFlDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

S42MW007F001 
10114197 
S42MW07 
Filtered 

7 

1 U 

I U 

3 

1 U 

1 U 

1 U 

1 U 

1 U 

5 UR 

5 U 

5 U 

5 UR 

1 U 

1 U 

1 U 
1 U 

1 U 

1 U 

1 U 
1 U 

1 U 

1 U 



SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
SAMPLE NUMBER: 
SAMPLE DATE: 
LOCATION: 
FILTERING: 
FIELD DUPLICATE OF: 

. -  . 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

HEXACHLOROBUTADIENE 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

1 U 

1 U 

6 U 

2 U 

1 U 

1 U 

1 U 

1 U 

1 U 

6 

1 U 

1 U 

VOlATlLES (pg/L) 

S42MW007F001 
10114197 
S42MW07 
Filtered 

S42MW007U001 
1011 4/97 
S42MW07 
Unfiltered 

SEMIVOLATILES (pg/L) 

I ,2,4-TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

1,4-DICHLOROBENZENE 

2,2'-OXYBIS(1-CHLOROPROPANE) 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

1 U 

1 U 

1 U 

1 U 

6 U 

25 U 

6 U 

6 U 

6 U 

25 U 

6 U 

6 U 

6 U 



SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE DATE: 1011 4/97 
LOCATION: S42MW07 
FILTERING: Filtered 

S42MW007U001 
1011 4197 
S42MW07 
Unfiltered 



SAMPLE NUMBER: 
SAMPLE DATE: 
LOCATION: 
FILTERING: 
FIELD DUPLICATE OF: 

SEMIVOLATILES luglL) 

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

I I I I I I 

PYRENE I I 6 U I I I I 

S42MW007F001 
10/14/97 
S42MW07 
Filtered 

- - 

METALS (pglL) 

ALUMINUM I 67700 K 1 590000 K I I I I 
ANTIMONY 2.6 U I 13.0 U 

S42MW007U001 
1011 4/97 
S42MW07 
Unfiltered 

- 

.- - . 
BUTYLBENZYL PHTHALATE 

CHRYSENE 

Dl-N-BUTYL PHTHALATE 

Dl-N-OCTYL PHTHALATE 

DlBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 

INDENO(l,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-Dl-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

- -- - 

6 U 

6 U 

6 U 

6 U 

6 U 

6 U 

6 U 

6 U 
- 

6 U 

6 U 

6 U 

6 U 

6 U 

6 U 

6 U 

6 U 

6 U 

6 U 

6 U 

25 U 

6 U 

6 U 

-- - 



SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 
SITE 42 - OLSON ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE DATE: 1011 4/97 
LOCATION: S42MW07 
FILTERING: Filtered 

METALS (mglL) 

S42MW007U001 
10114/97 
S42MW07 
Unfillered 

1 ARSENIC I 11.8 

I BARIUM 917 

BERYLLIUM 

CADMIUM 

1 CALCIUM 

1 CHROMIUM 

1 COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

3.8 

0.7 B 

9740 K 

87.9 

31.6 

114 

MAGNESIUM 

MANGANESE 

47.2 

7.1 K 

92400 

839 

357 

700 

76400 

50.0 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

5.0 U 

782000 

575 

10400 

472 

0.12 K 

90.4 

5960 K 

2.8 UJ 

0.8 U 

94400 

2.9 U 

VANADIUM 

ZINC 

108000 

5270 

102 

419 

854 

2460 



A.3 PRE-FEASIBILITY STUDY 



DEPTH (feet): 
LOCATION: 
SAMPLE DATE: 
FIELD DUPLICATE OF: 

SUMMARY OF ANALYTICAL RESULTS FOR 1999 SEDIMENT SAMPLES 
INDIAN HEAD - CTO-245 

SITE 42 
PAGE I OF 40 

S42SD0010006 S42SD0010006-D S42SD0010106 S42SD0020006 
0-0.5 0-0.5 1-1.5 0-0.5 

S42SD001 S42SDOOl S42SD001 S42SD002 
912911 999 912911 999 912911 999 912911 999 

S42SD0010006 



SUMMARY OF ANALYTICAL RESULTS FOR 1999 SEDIMENT SAMPLES 
INDIAN HEAD - CTO-245 

SITE 42 
PAGE 2 OF 40 

S42SD0010006-D 
0-0.5 

S42SD001 
912911 999 

S42SD0010006 

SAMPLE I.D.: 
DEPTH (feet): 
LOCATION: . 
SAMPLE DATE: 
FIELD DUPLICATE OF: 

BlS(2-CHLOR0ETHYL)ETHER 
BlS(2-ETHYLHEXYL)PHTHAMTE 
BUTYLBENZYL PHTHALATE 
CARBAZOLE 

S42SD0010006 
0-0.5 

S42SD001 
912911 999 

L 

I CI I I ~ R C N C  I NIA I NIA 

NIA 
NIA 
NIA 
NIA 
.... 

CHRYSENE 
Dl-N-BUTYL PHTHALATE 
Dl-N-OCTYL PHTHALATE 
DlBENZO(A,H)ANTHRACENE 
DIBENZOFURAN 
DIETHYL PHTHALATE 
DIMETHYL PHTHALATE 

NIA 
NIA 
NIA 
NIA 
...a 

NIA I NIA 
NIA 
NIA NIA 
NIP 

NIA 

8 L.".Z# \ L U . L  

HEXACHLOROBENZENE 
HEXACHLOROBUTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 
INDENO(1 ,2,3-CD)PYRENE 

NIA 

NIA 

ISOPHORONE 
N-NITROSO-Dl-N-PROPY LAMINE 
N-NITROSODIPHENYLAMINE 
NAPHTHALENE 
NITROBENZENE 

NIA 

N/A FLUORANTHENE 
. ... . 
NIA 
NIA 
NIA 
NIA 
NIA 

PENTACHLOROPHENOL 

NIA 
. .. . . 

NIA 
NIA 
NIA 
N/A 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

PHENOL 

NIA 

. ... . I . . 

NIA 
NIA 
NIA 
NIA 
NIA 

PHENANTHRENE 1 NIA NIA 
NIA 

NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

NIA 

PYRENE I NIA NIA 
NIA 

NIA I NIA NIA 

. .. . . I . .. . . 

NIA 

NIA I NIA I NIA NIA 1 N/A 

NIA 
NIA 
NIA 
NIA 
NIA 

EXPLOSIVES (mglkg) 

NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

N /A 1 NIA I NIA I NIA 
NIA NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
N I A  

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
N  l A  

1,3,5-TRINITROBENZENE 
1,3-DINITROBENZENE 
2,4,6-TRINITROTOLUENE 
2,4-DINITROTOLUENE 
2,6-DINITROTOLUENE 
2-AMINO-4,6-DINITROTOLUENE 
2-NITROTOLUENE 
3-NITROTOLUENE 
4-AMINO-2,6-DINITROTOLUENE 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 



SUMMARY OF ANALYTICAL RESULTS FOR 1999 SEDIMENT SAMPLES 
INDIAN HEAD - CTO-245 

SITE 42 
PAGE 3 OF 40, 

' 

S42SD0020006 
0-0.5 

S42SD002 
912911 999 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

S42SD0020106 
1-1.5 

S42SD002 
9/29/1999 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

SAMPLE I.D.: 
DEPTH (feet): 
LOCATION: 
SAMPLE DATE: 
FIELD DUPLICATE OF: 

HMX 
NITROBENZENE 
NITROCELLULOSE 
NITROGLYCERIN 
1 

RDX 
TFTRYI 

S42SD0030006 
0-0.5 

S42SD003 
912911 999 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

S42SD0010006-D 
0-0.5 

S42SD001 
912911 999 

S42SD0010006 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

S42SDOOl0006 
0-0.5 

S42SD001 
912911 999 

NIA . 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

S42SD0010106 
1-1.5 

S42SD001 
912911 999 

NIA 
NIA 
NIA 
NIA ------- 
NIA 
NIA 
NIA 



SUMMARY OF ANALYTICAL RESULTS FOR 1999 SEDIMENT SAMPLES 
INDIAN HEAD - CTO-245 

SITE 42 ' 

PAGE 4 OF 40 

SAMPLE I.D.: 
DEPTH (feet): 
LOCATION: 
SAMPLE DATE: 
FIELD DUPLICATE OF: 

S42SD0020006 
0-0.5 

S42SD002 
912911 999 

S42SD0010006 
0-0.5 

S42SD001 
9/29/1999 

SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

S42SD0020106 
1-1.5 

S42SD002 
912911 999 

S42SD0030006 
0-0.5 

S42SD003 
9/29/1999 

S42SD0010006-D 
0-0.5 

S42SD001 
9/29/1999 

S42SD0010006 

MISCELLANEOUS PARAMETERS (mglkg) 
I TOTAL ORGANIC CARBON NIA NIA NIA 4600 I NIA I NIA 

NIA 
1.3 B 
NIA 
NIA 
NIA 
NIA 

S42SD0010106 
1-1.5 

S42SD001 
912911 999 

NIA 
1.5 B 
NIA 
NIA 
NIA 
NIA 

NIA 
1.5 B 
NIA 
NIA 
NIA 
NIA 

0.64 U 
1.5 B 
133 

1.3 UL 
34.1 
39.6 

NIA 
0.90 B ' 

NIA 
NIA 
NIA 
NIA 

NIA 
0.51 B 

NIA 
NIA 
NIA 
NIA 





SUMMARY OF ANALYTICAL RESULTS FOR 1999 SEDIMENT SAMPLES 
INDIAN HEAD - CTO-245 

SITE 42 
PAGE 6 OF 40 

FIELD DUPLICATE OF: S42SD0030006 



SUMMARY OF ANALYTICAL RESULTS FOR 1999 SEDIMENT SAMPLES 
INDIAN HEAD - CTO-245 

SITE 42 
PAGE 7 OF 40 

S42SD0050106 
1-1.5 

S42SD005 
912811 999 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

S42SD0050006 
0-0.5 

S42SD005 
912811 999 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

S42SD0040106 
1-1.5 

S42SD004 
912811 999 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

S42SD0040006 
0-0.5 

S42SD004 
912811 999 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

S42SD0030106 
1-1.5 

S42SD003 
912911 999 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

SAMPLE I.D.: 
DEPTH (feet): 
LOCATION: 
SAMPLE DATE: 
FIELD DUPLICATE OF: 

HMX 
NITROBENZENE 
NITROCELLULOSE 
NITROGLYCERIN 
NlTROGUANlDlNE 
RDX 
TETRYL 

S42SD0030006-D 
0-0.5 

S42SD003 
912911 999 

S42SD0030006 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 



SUMMARY OF ANALYTICAL RESULTS FOR 1999 SEDIMENT SAMPLES 
INDIAN HEAD - CTO-245 

SITE 42 
PAGE 8 OF 40 

S42SD0050106 
1-1.5 

S42SD005 
912811 999 

MISCELLANEOUS PARAMETERS (mglkg) 
I TOTAL ORGANIC CARBON NIA NIA N/A N/A 4760 NIA I 

S42SD0050006 
0-0.5 

S42S DO05 
912811 999 

S42SD0040006 
0-0.5 

S42SD004 
9/28/1999 

S42SD0030106 
1-1.5 

S42SD003 
912911 999 

SAMPLE I.D.: 
DEPTH (feet): 
LOCATION: 
SAMPLE DATE: 
FIELD DUPLICATE OF: 

S42SD0040106 
1-1.5 

S42SD004 
912811 999 

S42SD0030006-D 
0-0.5 

S42SD003 
912911 999 

S42SD0030006 



SUMMARY OF ANALYTICAL RESULTS FOR 1999 SEDIMENT SAMPLES 

SAMPLE I.D.: 
DEPTH (feet): 
LOCATION: 
SAMPLE DATE: 
FIELD DUPLICATE OF: 

INDIAN HEAD - CTO-245 
SITE 42 

PAGE 9 OF 40 

S42SDOO50106-D 
1-1.5 

S42SD005 
912811 999 

S42SD0050106 

S42SD0080006 
0-0.5 

S42SD008 
912811 999 

S42SD0060006 
0-0.5 

S42SD006 
912811 999 

S42SD0070006 
0-0.5 

S42SD007 
912811 999 

S42SD0060106 
1-1.5 

S42SD006 
9/28/1999 

S42SD0070106 
1-1.5 

S42SD007 
912811 999 



DEPTH (feet): 
LOCATION: 
SAMPLE DATE: 
FIELD DUPLICATE OF: 

CARBAZOLE 

- . - - - - - - 

DIETHYL PHTHALATE 
DIMETHYL PHTHALATE - . . . - . - 

FLUORANTHENE 
FLUORENE - - 

HEXACHLOROBENZENE 
HEXACHLOROBUTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 
tNDENO(1,2,3-CD)PYRENE 
ISOPHORONE 
N-NITROSO-Dl-N-PROPYLAMINE 
N-NITROSODIPHENYLAMINE 
NAPHTHALENE 

I PENTACHLOROF 

SUMMARY OF ANALYTICAL RESULTS FOR 1999 SEDIMENT SAMPLES 
INDIAN HEAD - CTO-245 

SITE 42 ' 

PAGE 10 OF 40 

S42SD0050106-D 
1-1.5 

S42SD005 
912811 999 

S42SD0050106 

I I I I I 

NIA I NIA NIA I NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA NIA NIA I NIA NIA 
NIA I NIA I NIA NIA I NIA 

S42SD0060006 
0-0.5 

S42SD006 
912811 999 

NIA I NIA 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

S42SD0060106 
1-1.5 

S42SD006 
9/28/1999 

NIA 
NIA 
N/A 

NIA 
NIA 
NIA 
NIA 

S42SD0070006 
0-0.5 

S42SD007 
9/28/1999 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 

I PYRENE t 
EXPLOSIVES (mglkg) 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 

NIA NIA NIA I NIA I NIA 1 NIA I NIA 1 NIA NIA NIA 

NIA 
N/A 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 

NIA 

1,3,5-TRINITROBENZENE 
1,3-DINITROBENZENE 
2,4,6-TRINITROTOLUENE 
2,4-DINITROTOLUENE 
2,6-DINITROTOLUENE 
2-AMINO-4,6-DINITROTOLUENE 
2-NITROTOLUENE 
3-NITROTOLUENE 
4-AMINO-2,6-DINITROTOLUENE 
4-NITROTOLUENE 

NIA 
NIA 
N/A 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NtA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 



SUMMARY OF ANALYTICAL RESULTS FOR 1999 SEDIMENT SAMPLES 
INDIAN HEAD - CTO-245 

SITE 42 
PAGE 11 OF 40 

n l V l A  I ,.,. . NIA 

NITROBENZENE NlA NIA 
NITROCCI I I 11 ncc  I NIA NIA 

nun I 0.8- I , .. , . 
reTDvl NIA NIA 

S42SD0060006 
0-0.5 

S42SD006 
912811 999 

SAMPLE I.D.: 
DEPTH (feet): 
LOCATION: 
SAMPLE DATE: 
FIELD DUPLICATE OF: 

NIA NIA NIA NIA 
NIA NIA NIA NIA 
NIA N /A NIA NIA 
NIA NIA NIA NIA 

S42SD0050106-D 
1-1.5 

S42SD005 
912811 999 

S42SDO050106 

. .. . . I I 

NIA NIA NIA NIA 
NIA I NIA I NIA I NIA I . .. . . I  . .. . . 

NIA NIA NIA NIA I 



SUMMARY OF ANALYTICAL RESULTS FOR 1999 SEDIMENT SAMPLES 
INDIAN HEAD - CTO-245 

SITE 42 
PAGE 12 OF 40 

S42SD0080006 
0-0.5 

S42SD008 
912811 999 

MISCELLANEOUS PARAMETERS (mglkg) 
I TOTAL ORGANIC CARBON NIA NIA NIA NIA NIA 9030 I 

S42SD0070106 
1-1.5 

S42SD007 
912811 999 

S42SD0070006 
0-0.5 

S42SDOO7 
912811 999 

S42SD0060106 
1-1.5 

S42SD006 
912811 999 

S42SD0060006 
0-0.5 

S42SD006 
912811 999 

- 
SAMPLE I.D.: 
DEPTH (feet): 
LOCATION: 
SAMPLE DATE: 
FIELD DUPLICATE OF: 

S42SD0050106-D 
1-1.5 

S42SD005 
912811 999 

S42SD0050106 



SUMMARY OF ANALYTICAL RESULTS FOR 1999 SEDIMENT SAMPLES 

SAMPLE I.D.: S42SD0080006-D 
DEPTH (feet): 0-0.5 
LOCATION: S42SD008 
SAMPLE DATE: 912811 999 
FIELD DUPLICATE OF: S42SD0080006 

INDIAN HEAD - CTO-245 
SITE 42 ' 

PAGE 13 OF 40 

1-1.5 0-0.5 
S42SD008 S42SD009 
912811 999 912811 999 



SUMMARY OF ANALYTICAL RESULTS FOR 1999 SEDIMENT SAMPLES 

DEPTH (feet): 0-0.5 
LOCATION: S42SD008 
SAMPLE DATE: 912811 999 
FIELD DUPLICATE OF: S42SD0080006 

INDIAN HEAD - CTO-245 
SITE 42 

PAGE 14 OF 40 

S42SD0080106 S42SD0090006 S42SD0090106 S42SD0100006 S42SDOl00106 
1-1.5 0-0.5 1-1.5 0-0.5 1-1.5 

S42SD008 S42SD009 S42SD009 S42SD010 S42SD010 
912811 999 912811999 9/28/1999 912811 999 912811 999 

..... ..... I ..... I I 

NIA I NIA NIA NIA NIA 
N I A  NIA I NIA I NIA I NIA ..... . . . .  ..... 
NIA NIA NIA NIA NIA 
NIA NIA NIA NIA NIA 
NIA NIA NIA NIA NIA 
N /A NIA NIA NIA NIA 
N /A NIA NIA NIA NIA 
NIA NIA NIA NIA NIA 
NIA NIA NIA NIA NIA ( PYRENE NIA 



SUMMARY OF ANALYTICAL RESULTS FOR 1999 SEDIMENT SAMPLES 
INDIAN HEAD - CTO-245 

SITE 42 
PAGE 15 OF 40 

S42SD0100106 
1-1.5 

S42SD010 
912811 999 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

S42SD0100006 
0-0.5 

S42SDO10 
912811 999 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

S42SD0090106 
1-1.5 

S42SDO09 
912811 999 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

S42SD0090006 
0-0.5 

S42SDO09 
912811 999 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

S42SD0080106 
1-1.5 

S42SD008 
912811999 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

SAMPLE I.D.: 
DEPTH (feet): 
LOCATION: 
SAMPLE DATE: 
FIELD DUPLICATE OF: 

HMX 
NITROBENZENE 
NITROCELLULOSE 
NITROGLYCERIN 
NlTROGUANlDlNE 
RDX 
TETRY L 

S42SD0080006-D 
0-0.5 

S42SD008 
912811 999 

S42SD0080006 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 





DEPTH (feet): 
LOCATION: 
SAMPLE DATE: 
FIELD DUPLICATE OF: 

SUMMARY OF ANALYTICAL RESULTS FOR 1999 SEDIMENT SAMPLES 
INDIAN HEAD - CTO-245 

SITE 42 
PAGE 17 OF 40 



SUMMARY OF ANALYTICAL RESULTS FOR 1999 SEDIMENT SAMPLES 

DEPTH (feet): 0-0.5 
LOCATION: S42SDOl I 

SAMPLE DATE: 912811 999 
FIELD DUPLICATE OF: 

INDIAN HEAD - CTO-245 
SITE 42 

PAGE 18 OF 40 

NIA NIA NIA NIA NIA 
NIA NIA NIA NIA NIA 
NIA NIA NIA NIA NIA 
NIA NIA NIA NIA NIA 
NIA NIA NIA NIA NIA 
NIA NIA NIA NIA NIA 
NIA NIA NIA NIA NIA 
NIA NIA NIA NIA NIA 
NIA NIA NIA NIA NIA 
NIA NIA NIA NIA NIA 
N I A  N /A NIA NIA NIA . .. , . 1 . .. . . . ... . 
NIA NIA NIA NIA NIA 
NIA NIA NIA NIA NIA 



SUMMARY OF ANALYTICAL RESULTS FOR 1999 SEDIMENT SAMPLES 

DEPTH (feet): 0-0.5 
LOCATION: S42SDOl I 
SAMPLE DATE: 912811 999 
FIELD DUPLICATE OF: 

HMX 
NITROBENZENE 
NITROCELLULOSE 
NITROGLYCERIN 
NlTROGUANlDlNE 
RDX 
TFTRYI 

INDIAN HEAD - CTO-245 
SITE 42 

PAGE 19 OF 40 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

S42SD0130106 
1-1.5 

S42SDO13 
911 911999 

NIA 
NIA 
N/A 
NIA 
NIA 
NIA 
NIA 

S42SD0130006 
0-0.5 

S42SD013 
911 911 999 

NIA 
NIA 
NIA 
N/A 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
N/A 
NIA 
NIA 
NIA 

S42SDOl20106 
1-1.5 

S42SD012 
912811 999 

S42SD0110106 
1-1.5 

S42SDOll 
912811 999 

S42SDOl20006 
0-0.5 

S42SD012 
912811 999 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 



SUMMARY OF ANALYTICAL RESULTS FOR 1999 SEDIMENT SAMPLES 
INDIAN HEAD - CTO-245 

SITE 42 
PAGE 20 OF 40 

S42SD0130006 
0-0.5 

S42SD013 
911 911 999 

S42SDOl20106 
1-1.5 

S42SD012 
9/28/1999 

S42SD0130106 
1-1.5 

S42S DO1 3 
911911 999 

SAMPLE I.D.: 
DEPTH (feet): 
LOCATION: 
SAMPLE DATE: 
FIELD DUPLICATE OF: 

S42SD0110106 
1-1.5 

S42SDOll 
9/28/1999 

S42SD0110006 
0-0.5 

S42SDOll 
9/28/1999 

0.54 U 
NIA 
NIA 
NIA 
NIA 

S42SD0120006 
0-0.5 

S42SD012 
.9128/1999 

MISCELLANEOUS PARAMETERS (mglkg) 
I TOTAL ORGANIC CARBON 81 90 NIA NIA NIA I NIA I NIA 1 

15.2 
NIA 
NIA 
NIA 
NIA 

5.0 K 
NIA 
NIA 
NIA 
NIA 

5.4 K 
NIA 
NIA 
NIA 
NIA 

7.5 
NIA 
NIA 
NIA 
N /A 

SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

4.5 K 
263 B 
1.5 U 
26.4 
82.0 







DEPTH (feet): 
LOCATION: 
SAMPLE DATE: 
FIELD DUPLICATE OF: 

SUMMARY OF ANALYTICAL RESULTS FOR 1999 SEDIMENT SAMPLES 
INDIAN HEAD - CTO-245 

SITE 42 
PAGE 23 OF 40 

0-0.5 0-0.5 1-1.5 
S42SD014 S42SDO14 
911 911 999 911 911 999 911 911 999 

S42SD0140006 

-- 
NIA I NIA I NIA 

I I I 

HMX I NIA 

NIA 1 -  NIA 1 NIA 
NITROCELLULOSE 
NITROBENZENE 

NIA NIA 

NITROGLYCERIN I 
NIA 

. . . . . . - - - . - -. . . . . 
I 

NIA 

. 

NIA 
NIA NIA 

NlTROGUANlDlNE 
NIA 
NIA 

NIA 

Nl A N /A 

NIA 

NIA 
RDX I NIA I NIA 

NIA TETRYL 

NIA 

NIA 
NIA 

NIA 
NIA 

NIA I NIA 
NIA NIA 

NIA 

NIA 
NIA I NIA 

NIA 
NIA I NIA 





SUMMARY OF ANALYTICAL RESULTS FOR 1999 SEDIMENT SAMPLES 
INDIAN HEAD - CTO-245 

SITE 42 
PAGE 25 OF 40 

S42SD0170106 
1-1.5 

S42SD017 
911 911 999 

SAMPLE I.D.: 
DEPTH (feet): 
LOCATION: 
SAMPLE DATE: 
FIELD DUPLICATE OF: 

S42SD0160106-D 
1-1.5 

S42SD016 
911 911 999 

S42SDO160106 

S42SD0160106 
1-1.5 

S42SD016 
911 911 999 

S42SD0180006 
0-0.5 

S42SD018 
911 911 999 

S42SD0170006 
0-0.5 

S42SD017 
911 911999 

S42SD0180106 
1-1.5 

S42S DO1 8 
911 911 999 



SUMMARY OF ANALYTICAL RESULTS FOR 1999 SEDIMENT SAMPLES 

DEPTH (feet): 
LOCATION: 
SAMPLE DATE: 
FIELD DUPLICATE OF: 

INDIAN HEAD - CTO-245 
SITE 42 

PAGE 26 OF 40 

1-1.5 0-0.5 
S42SD016 S42SD017 
911 911 999 911 911 999 

S42SD0160106 

NIA NIA NIA 
NIA NIA NIA 
NIA NIA NIA 
NIA NIA NIA 
NIA NIA NIA 
NIA NIA NIA 
NIA NIA NIA 
NIA NIA NIA 
NIA NIA NIA 

NIA NIA NIA 
NIA I NIA 1 NIA 

NIA NIA 
NIA NIA NIA 
NIA NIA 
NIA NIA NIA 



SUMMARY OF ANALYTICAL RESULTS FOR 1999 SEDIMENT SAMPLES 

DEPTH (feet): 1-1.5 
LOCATION: S42SD016 
SAMPLE DATE: 911 911 999 
FIELD DUPLICATE OF: 

NITROBENZENE 
NITROCELLULOSE 
NITROGLYCERIN NIA 
NITROGUANIDINE 
RDX NIA 
TETRYL NIA 

INDIAN HEAD - CTO-245 
SITE 42 

PAGE 27 OF 40 

NIA 
NIA 

NIA 

N/A 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 

NIA 
N/A 
NIA 

NIA 
NIA 
NIA 
NIA 





SUMMARY OF ANALYTICAL RESULTS FOR 1999 SEDIMENT SAMPLES 

DEPTH (feet): 0-0.5 
LOCATION: S42SD019 

SAMPLE DATE: 911 911 999 
FIELD DUPLICATE OF: 

INDIAN HEAD - CTO-245 
SITE 42 

PAGE 29 OF 40 

1-1.5 0-0.5 
S42SD019 S42SD020 
911 911 999 911 911 999 



SUMMARY OF ANALYTICAL RESULTS FOR 1999 SEDIMENT SAMPLES 

DEPTH (feet): 0-0.5 
LOCATION: S42SD019 
SAMPLE DATE: 911911 999 
FIELD DUPLICATE OF: 

BlS(2-CHLOR0ETHYL)ETHER NIA 
BlS(2-ETHYLHEXYL)PHTHAIATE NIA 
BUTYLBENZYL PHTHALATE NIA 

-CARBAZOLE Nlk 
CHRYSENE NIA 
Dl-N-BUTY L PHTHALATE NIA 
Dl-N-OCNL PHTHALATE NIA 
DlBENZO(A,H)ANTHRACENE NIA 
DIBENZOFURAN NIA 
DIETHYL PHTHAIATE NIA 
DIMETHYL PHTHAIATE NIA 
FLUORANTHENE NIA 
FLUORENE 
HEXACHLOROBENZENE 
HEXACHLOROBUTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE NIA 

ISOPHORONE NIA 
N-NITROSO-Dl-N-PROPYIAMINE NIA 
N-NITROSODIPHENYLAMINE NIA 
NAPHTHALENE NIA 
NITROBENZENE NIA 
PENTACHLOROPHENOL NIA 
PHENANTHRENE NIA 
PHENOL NIA . 
PYRFNF NIA 

INDIAN HEAD - CTO-245 
SITE 42 

PAGE 30 OF 40 

1-1.5 0-0.5 1-1.5 0-0.5 
S42SD019 S42SD020 S42SD020 S42SD021 
911911999 911 911 999 911 911 999 911 911 999 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 



SUMMARY OF ANALYTICAL RESULTS FOR 1999 SEDIMENT SAMPLES 
INDIAN HEAD - CTO-245 

SITE 42 
PAGE 31 OF 40 

SAMPLE I.D.: 
DEPTH (feet): 
LOCATION: 
SAMPLE DATE: 
FIELD DUPLICATE OF: 

HMX 
NITROBENZENE 
NITROCELLULOSE 
NITROGLYCERIN 
NITROGUANIDINE 
RDX 
TFTRYI 

S42SD0200106 
1-1.5 

S42SD020 
911 911 999 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NlA 

S42SD0190006 
0-0.5 

S42SD019 
911911 999 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

S42SD0210006 
0-0.5 

S42SDO21 
911911999 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
N/A 

S42SD0210106 
1-1.5 

S42SDO21 
911 911 999 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

S42SD0190106 
1-1.5 

S42SD019 
911911999 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

S42SD0200006 
0-0.5 

S42SD020 
911 911 999 

NIA 
NIA 
N/A 
NIA 
NIA 
NIA 
NIA 



SUMMARY OF ANALYTICAL RESULTS FOR 1999 SEDIMENT SAMPLES 
INDIAN HEAD - CTO-245 

SITE 42 
PAGE 32 OF 40 

S42SD0210106 
1-1.5 

S42SD021 
911 911 999 

MISCELLANEOUS PARAMETERS (rnglkg) 
( TOTAL ORGANIC CARBON 1 22600 NIA NIA NIA NIA I NIA 1 

S42SD0210006 
0-0.5 

S42SD021 
911 911 999 

S42SD0200106 
1-1.5 

S42SD020 
911 911 999 

S42SD0200006 
0-0.5 

S42S DO20 
911 911 999 

S42SD0190106 
1-1.5 

S42SD019 
911911 999 

SAMPLE I.D.: 
DEPTH (feet): 
LOCATION: 
SAMPLE DATE: 
FIELD DUPLICATE OF: 

S42SD0190006 
0-0.5 

S42SD019 
911 911 999 





SUMMARY OF ANALYTICAL RESULTS FOR 1999 SEDIMENT SAMPLES 
INDIAN HEAD - CTO-245 

SITE 42 ' 

PAGE 34 OF 40 

4-AMINO-2,6-DINITROTOLUENE NIA NIA 
4-NITROTOLUENE NIA NIA 

NIA 1 NIA 
NIA 

NIA 
NIA I NIA 0.25 U 

0.25 U 



SUMMARY OF ANALYTICAL RESULTS FOR 1999 SEDIMENT SAMPLES 
INDIAN HEAD - CTO-245 

SITE 42 
PAGE 35 OF 40 

S42SD0260006 
0-0.5 

S42SD026 
911 811 999 

0.25 U 
0.25 U 
4.1 U 
0.5 U 
0.25 U 
0.25 U 
0.25 U 

S42SD0250006 
0-0.5 

S42SD025 
911811 999 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

S42SD0240006 
0-0.5 

S42SD024 
911 811 999 

NIA 
NIA 
N /A 
NIA 

-- 

NIA 
NIA 
NIA 

S42SD0230006 
0-0.5 

S42SD023 
911 811 999 

N /A 
NIA 
NIA 
NIA - 
N /A 
NIA 
NIA 

S42SD0220106 
1-1.5 

S42SD022 
911 911 999 

NIA 
N /A 
N /A 
NIA 

NIA 
N IA 

SAMPLE I.D.: 
DEPTH (feet): 
LOCATION: 
SAMPLE DATE: 
FIELD DUPLICATE OF: 

HMX 
NITROBENZENE 
NITROCELLULOSE 
NITROGLYCERIN 

S42SD0220006 
0-0.5 

S42SD022 
911 911 999 

NIA 
NIA 
NIA 
N /A 

NlTROGUANlDlNE 
RDX 
TETRYL 

NIA 
NIA 
NIA 





SUMMARY OF ANALYTICAL RESULTS FOR 1999 SEDIMENT SAMPLES 
INDIAN HEAD - CTO-245 

SITE 42 
PAGE 37 OF 40 

S42SD0270006 
0-0.5 

S42SD027 
912911 999 

SAMPLE I.D.: 
DEPTH (feet): 
LOCATION: 
SAMPLE DATE: 
FIELD DUPLICATE OF: 

S42SD0260006-D 
0-0.5 

S42SD026 
911 811 999 

S42SD0260006 



SUMMARY OF ANALYTICAL RESULTS FOR 1999 SEDIMENT SAMPLES 
INDIAN HEAD - CTO-245 

SITE 42 
PAGE 38 OF 40 

S42SD0270006 
0-0.5 

S42SD027 
912911 999 

SAMPLE ID.: 
DEPTH (feet): 
LOCATION: 
SAMPLE DATE: 
FIELD DUPLICATE OF: 

S42SD0260006-D 
0-0.5 

S42SD026 
911 811 999 

S42SD0260006 



SUMMARY OF ANALYTICAL RESULTS FOR 1999 SEDIMENT SAMPLES 
INDIAN HEAD - CTO-245 

SITE 42 
PAGE 39 OF 40 

HMX 
NITROBENZENE 
NITROCELLULOSE 
NITROGLYCERIN 
NlTROGUANlDlNE 
RDX 
TETRYL 

S42SD0270006 
0-0.5 

S42SD027 
912911 999 

SAMPLE 1.0.: 
DEPTH (feet): 
LOCATION: 
SAMPLE DATE: 
FIELD DUPLICATE OF: 

S42SD0260006-D 
0-0.5 

S42SD026 
911 811 999 

S42SD0260006 

0.25 U 
0.25 U 

6.3 
0.5 U 

0.25 U 
0.25 U 
0.25 U 

0.25 UJ 
0.25 UJ 
2.6 U 
0.5 UJ 

0.25 UJ 
0.25 UJ 
0.25 UJ 



SUMMARY OF ANALYTICAL RESULTS FOR 1999 SEDIMENT SAMPLES 
INDIAN HEAD - CTO-245 

SITE 42 ' 

PAGE 40 OF 40 

S42SD0270006 
0-0.5 

S42SD027 
912911 999 

SAMPLE I.D.: 
DEPTH (feet): 
LOCATION: 
SAMPLE DATE: 
FIELD DUPLICATE OF: 

S42SD0260006-D 
0-0.5 

S42SD026 
911 811 999 

S42SD0260006 



SUMMARY OF ANALYTICAL RESULTS FOR QUALITY CONTROL SAMPLES 
INDIAN HEAD - CTO-245 

SITE 42 
PAGE 1 OF 2 

S42RB00040001 
NIA 
QC 

09129199 

S42RB0030001 
NIA 
QC 

09/28/99 

SAMPLE I.D.: 
DEPTH (feet): 
LOCATION: 
SAMPLE DATE: 
FIELD DUPLICATE OF: 

S42RB0010001 
NIA 
QC 

09/18/99 

S42RB0020001 
NIA 
QC 

09/18/99 



SUMMARY OF ANALYTICAL RESULTS FOR QUALITY CONTROL SAMPLES 
INDIAN HEAD - CTO-245 

SITE 42 
PAGE 2 OF 2 

S42RB00040001 
NIA 
QC 

09/29/99 

S42RB0030001 
NIA 
QC 

09128199 

S42RB0020001 
NIA 
QC 

0911 8199 

SAMPLE I.D.: 
DEPTH (feet): 
LOCATION; 
SAMPLE DATE: 
FIELD DUPLICATE OF: 

S42RB0010001 
NIA 
QC 

09/18/99 



A.4 2002 FIELD INVESTIGATION 



SUMMARY OF ANALYTICAL RESULTS FOR THE 2002 FIELD lNVESTlGATlON 
INDIAN HEAD CTO-0805 

SITE 42 
PAGE I OF 8 

Sample Location 
Sample Number 
Sample Dale 
Duplicate of Sample 

S42MW02 
S42MW002F002 

1/23/2002 

S42MW02 
S42MW002U002 

1/23/2002 

S42MW03 
S42MW003F002 

1/24/2002 

S42MW03 
S42MW003U002 

1/24/2002 

S42MW04 
S42MW004F002 

1/24/2002 

S42MW04 
S42MW004F002-AVG 

1/24/2002 

S42MW04 
S42MW004F002-D 

1/24/2002 
S42MW004F002 

S42MW04 
S42MW004U002 

1/24/2002 

S42MW04 
S42MW004U002-AVG 

1/24/2002 



SUMMARY OF ANALYTICAL RESULTS FOR THE 2002 FIELD INVESTIGATION 
INDIAN HEAD CTO-0805 

SITE 42 
PAGE 2 OF 8 

S42MW04 
S42MW004U002 

1/24/2002 

S42MW04 
S42MW004F002-D 

1/24/2002 

S42MW04 
S42MW004U002-AVG 

1/24/2002 

S42MW04 
S42MW004F002-AVG 

1/24/2002 

Duplicate of Sample 

S42MW04 
S42MW004F002 

1/24/2002 
S42MW004F002 

S42MW03 
S42MW003U002 

1/24/2002 

S42MW03 
S42MW003F002 

1/24/2002 

S42MW02 
S42MW002U002 

1/23/2002 

Sample Location 
Sample Number 
Sample Date 

S42MW02 
S42MW002F002 

1/23/2002 



SUMMARY OF ANALYTICAL RESULTS FOR THE 2002 FIELD INVESTIGATION 
INDIAN HEAD CTO-0805 

SITE 42 
PAGE 3 OF 8 

Sample Location 
Sample Number 
Sample Date 
Duplicate of Sample 

S42MW02 
S42MW002F002 

1/23/2002 

S42MW02 
S42MW002U002 

1 /23/2002 

S42MW03 
S42MW003F002 

1/24/2002 

S42MW03 
S42MW003U002 

1/24/2002 

S42MW04 
S42MW004F002 

1/24/2002 

S42MW04 
S42MW004F002-AVG 

1/24/2002 

S42MW04 
S42MW004F002-D 

1/24/2002 
S42MW004F002 

S42MW04 
S42MW004U002 

1/24/2002 

S42MW04 
S42MW004U002-AVG 

1/24/2002 



SUMMARY OF ANALYTICAL RESULTS FOR THE 2002 FIELD INVESTIGATION 
INDIAN HEAD CTO-0805 

SITE 42 
PAGE 4 OF 8 

S42MW04 
S42MW004U002 

1 I2412002 

S42MW04 
S42MW004F002-D 

1 /24/2002 

S42MW04 
S42MW004U002-AVG 

1/24/2002 

S42MW04 
S42MW004F002-AVG 

1/24/2002 

Duplicate of Sample 

S42MW04 
S42MW004F002 

1 /24/2002 
S42MW004F002 

S42MW03 
S42MW003U002 

1 /24/2002 

S42MW03 
S42MW003F002 

1/24/2002 

S42MW02 
S42MW002U002 

1/23/2002 

Sample Location 
Sample Number 
Sample Date 

S42MW02 
S42MW002F002 

1/23/2002 



SUMMARY OF ANALYTICAL RESULTS FOR THE 2002 FIELD INVESTIGATION 
INDIAN HEAD CTO-0805 

SITE 42 
PAGE 5 OF 8 

Sample Location 
Sample Number 
Sample Date 
Duplicate of Sample 

S42MW04 
S42MW004U002-D 

1 /24/2002 
S42MW004U002 

S42MW06 
S42MW006U002 

1/28/2002 

S42MW07 
S42MW007F002 

1/23/2002 

S42MW07 
S42MW007U002 

1/23/2002 

S42MW09 
S42MW009F001 

1/29/2002 

S42MW08 
S42MW008F001 

1 /30/2002 

S42MW08 
S42MW008U001 

1 /30/2002 

S42MW09 
S42MW009U001 

1/29/2002 

S42MW10 
S42MW010F001 

1130/2002 

S42MW10 
S42MWOlOU001 

1130/2002 



SUMMARY OF ANALYTICAL RESULTS FOR THE 2002 FIELD INVESTIGATION 
INDIAN HEAD CTO-0805 

SITE 42 
PAGE 6 OF 8 

S42MW10 
S42MW010F001 

1130/2002 

S42MW10 
S42MWOlOU001 

1/30/2002 

S42MW09 
S42MW009F001 

1 /29/2002 

S42MW08 
S42MW008U001 

1/30/2002 

S42MW09 
S42MW009U001 

1/29/2002 
. -- Duplicate of Sample 

S42MW06 
S42MW006U002 

1/28/2002 
S42MW004U002 

Sample Location 
Sample Number 
Sample Date 

S42MW08 
S42MW008F001 

1130/2002 

S42MW07 
S42MW007F002 

1/23/2002 

S42MW04 
S42MW004U002-D 

1 /24/2002 

S42MW07 
S42MW007U002 

1 /23/2002 



SUMMARY OF ANALYTICAL RESULTS FOR THE 2002 FIELD INVESTIGATION 
INDIAN HEAD CTO-0805 

SITE 42 
PAGE 7 OF 8 

Sample Location 
Sample Number 
Sample Date 
Duplicate of Sample 

S42MW04 
S42MW004U002-D 

112412002 
S42MW004U002 

S42MW06 
S42MWO06U002 

1/28/2002 

S42MW07 
S42MW007F002 

1 I2312002 

S42MW07 
S42MW007U002 

1 /23/2002 

S42MW08 
S42MWOOBF001 

113012002 

S42MW08 
S42MW008U001 

1/30/2002 

S42MW09 
S42MW009F001 

1 12912002 

S42MW09 
S42MW009U001 

1 I2912002 

S42MW10 
S42MW010F001 

1 13012002 

S42MW10 
S42MW010UW1 

113012002 



SUMMARY OF ANALYTICAL RESULTS FOR THE 2002 FIELD INVESTIGATION 
INDIAN HEAD CTO-0805 

SITE 42 
PAGE 8 OF 8 

S42MW10 
S42MWOlOU001 

1/30/2002 

S42MW10 
S42MW010F001 

1/30/2002 

S42MW09 
S42MW009UW1 

1/29/2002 

Duplicate of Sample 

S42MW09 
S42MW009F001 

1/29/2002 

S42MW004U002 

S42MW08 
S42MW008U001 

1/30/2002 

S42MW08 
S42MWOOBF001 

1/30/2002 

S42MW07 
S42MW007U002 

1/23/2002 

S42MW07 
S42MW007F002 

1/23/2002 

S42MW06 
S42MW006U002 

1/28/2002 

Sample Location 
Sample Number 
Sample Date 

S42MW04 
S42MW004U002-D 

1 /24/2002 



A.5 2003 FIELD INVESTIGATION 

I 



SUMMARY OF ANALYTICAL RESULTS FOR THE 2003 FIELD INVESTIGATION 
INDIAN HEAD CTO-0805 

SITE 42 
PAGE 1 OF 8 

Sample Loction 
Sample Number 
Sample Depth 
Sample Date 
Duplicate of Sample 

S42TP005 
S42TP0050107 

5.5 - 6 
02/06/03 

S42TP006 
S42TP0060107 

4.5 - 5 
02/06/03 

S42TP006 
S42TP0060107-AVG 

4.5 - 5 
02/06/03 

S42TP006 
S42TPDUP0107-D 

4.5 - 5 
02/06/03 

S42TP0060107 

S42TP007 
S42TP0070107 

5.5 - 6 
02/06/03 

S42TP008 
S42TP0080107 

7.75 - 8.25 
02/06/03 

S42TP009 
S42TP0090107 

8.5 - 9 
02/06/03 

S42TP010 
S42TP0100107 

5.5 - 6 
02/06/03 

S42TPOll 
S42TP0110107 

5.5 - 6 
02/06/03 



SUMMARY OF ANALYTICAL RESULTS FOR THE 2003 FIELD INVESTIGATION 
INDIAN HEAD CTO-0805 

SITE 42 
PAGE 2 OF 8 

Sample Loction 
Sample Number 
Sample Depth 
Sample Date 
Duplicate of Sample 

S42TP005 
S42TP0050107 

5.5 - 6 
02/06/03 

S42TP006 
S42TP0060107 

4.5 - 5 
02/06/03 

S42TP006 
S42TP0060107-AVG 

4.5 - 5 
02/06/03 

S42TP006 
S42TPDUP0107-D 

4.5 - 5 
02/06/03 

' S42TPOO60107 

S42TP007 
S42TP0070107 

5.5 - 6 
02/06/03 

S42TP008 
S42TP0080107 

7.75 - 8.25 
02/06/03 

S42TP009 
S42TP0090107 

8.5 - 9 
02106/03 

S42TP010 
S42TP0100107 

5.5 - 6 
02/06/03 

S42TP011 
S42TP0110107 

5.5 - 6 
02/06/03 



SUMMARY OF ANALYTICAL RESULTS FOR THE 2003 FIELD INVESTIGATION 
INDIAN HEAD CTO-0805 

SITE 42 
PAGE 3 OF 8 

S42TP007 
S42TP0070107 

5.5 - 6 
02/06/03 

S42TP008 
S42TP0080107 

7.75 - 8.25 
02/06/03 

S42TP006 
S42TPDUP0107-D 

4.5 - 5 
02/06/03 

S42TP0060107 

Explosives (mdkg) 

S42TP009 
S42TP0090107 

8.5 - 9 
02/06/03 

S42TP010 
S42TPOi00107 

5.5 - 6 
02/06/03 

Sample Loction 
Sample Number 
Sample Depth 
Sample Date 
Duplicate of Sample 

S42TPOll 
S42TP0110107 

5.5 - 6 
02/06/03 

S42TP006 
S42TP0060107 

4.5 - 5 
02/06/03 

S42TP005 
S42TP0050107 

5.5 - 6 
02/06/03 

S42TP006 
S42TP0060107-AVG 

4.5 - 5 
02/06/03 

0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 

0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 

0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 

0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 

0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 

1,3,5-TRINITROBENZENE 
1,3-DINITROBENZENE 
2,4,6-TRINITROTOLUENE 
2-AMINO-4,6-DINITROTOLUENE 

0.5 U 
0.5 U 
0.5 U 
0.5 U 

0.5 U 
0.5 U 
0.5 U 
0.5 U 

0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 

0.5 U 
0.5 U 
0.5 U 
0.5 U 



SUMMARY OF ANALYTICAL RESULTS FOR THE 2003 FIELD INVESTIGATION 
INDIAN HEAD CTO-0805 

SITE 42 
PAGE 4 OF 8 

S42TP010 
S42TP0100107 

5.5 - 6 
02/06/03 

S42TP009 
S42TP0090107 

8.5 - 9 
02/06/03 

S42TP011 
S42TP0110107 

5.5 - 6 
02/06/03 

S42TPO08 
S42TP0080107 

7.75 - 8.25 
02/06/03 

Duplicate of Sample 

S42TP007 
S42TP0070107 

5.5 - 6 
02/06/03 

S42TP0060107 

S42TP006 
S42TPDUP0107-D 

4.5 - 5 
02/06/03 

S42TP006 
S42TP0060107-AVG 

4.5 - 5 
02/06/03 

Miscellaneous Parameters 

S42TP006 
S42TP0060107 

4.5 - 5 
02/06/03 

Sample Loction 
Sample Number 
Sample Depth 
Sample Date 

S42TP005 
S42TP0050107 

5.5 - 6 
02/06/03 

0.6 UR 
18.5 % 
10.8 J 

0.6 UR 
13.2 % 
23 U 

0.6 UR 
22.3 % 
39 J 

0.7 UR 
21.4 % 

31.2 

0.6 UR 
19.2 % 

38.8 

0.6 UR 
20.8 % 
63.6 J 

PH (SU) 

0.7 UR 
32.3 % 
12.7 J 

0.6 UR 
19.3 % 
88.2 J 

5.0 S.U. 

CYANIDE (mglkg) 
PERCENT MOISTURE (%) 
PERCHLORATE (ugkg)  

0.6 UR 
19.5 % 
11.2 J 

6.3 S.U. 6.4 S.U. 5.7 S.U. 5.3 S.U. 6.4 S.U. 6.8 S.U. 5.5 S.U. 7.3 S.U. 



SUMMARY OF ANALYTICAL RESULTS FOR THE 2003 FIELD INVESTIGATION 
INDIAN HEAD CTO-0805 

SITE 42 
PAGE 5 OF 8 

S42TP015 
S42TP0150107 

6 - 6.5 
02/07/03 

Duplicate of Sample 

S42TP014 
S42TP0140107 

4.5 - 5 
02/07/03 

S42TP013 
S42TP0130107 

5.5 - 6 
02/07/03 

Sample Loction 
Sample Number 
Sample Depth 
Sample Date 

S42TP012 
S42TP0120107 

8.5 - 9 
02/06/03 



SUMMARY OF ANALYTICAL RESULTS FOR THE 2003 FIELD INVESTIGATION 
INDIAN HEAD CTO-0805 

SITE 42 
PAGE 6 OF 8 

Sample Loction 
Sample Number 
Sample Depth 
Sample Date 
Duplicate of Sample 

S42TP012 
S42TP0120107 

8.5 - 9 
02/06/03 

S42TP015 
S42TP0150107 

6 - 6.5 
02/07/03 

S42TP013 
S42TP0130107 

5.5 - 6 
02/07/03 

S42TP014 
S42TP0140107 

4.5 - 5 
02/07/03 



SUMMARY OF ANALYTICAL RESULTS FOR THE 2003 FIELD INVESTIGATION 
INDIAN HEAD CTO-0805 

SITE 42 
PAGE 7 OF 8 

S42TP015 
S42TP0150107 

6 - 6.5 
' 02/07/03 

Explosives (mglkg) 

S42TP014 
S42TP0140107 

, 4.5 - 5 
02/07/03 

S42TPO13 
S42TP0130107 

5.5 - 6 
02/07/03 

Sample Loction 
Sample Number 
Sample Depth 
Sample Date 
Duplicate of Sample 

1,3,5-TRINITROBENZENE 
1,s-DINITROBENZENE 
2,4,6-TRINITROTOLUENE 
2-AMINO-4,6-DINITROTOLUENE 

S42TP012 
S42TP0120107 

8.5 - 9 
02/06/03 

0.5 U 
0.5 U 
0.5 U 
0.5 U 

0.5 U 
0.5 U 
0.5 U 
0.5 U 

0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 

0.5 U 
0.5 U 
0.5 U 
0.5 U 



SUMMARY OF ANALYTICAL RESULTS FOR THE 2003 FIELD INVESTIGATION 
INDIANHEAD CTO-0805 

SITE 42 
PAGE 8 OF 8 

Sample Loction 
Sample Number 
Sample Depth 
Sample Date 
Duplicate of Sample 

S42TP015 
S42TP0150107 

6 - 6.5 
02/07/03 

S42TP012 
S42TP0120107 

8.5 - 9 
02/06/03 

CYANIDE (mg/kg) 
PERCENT MOISTURE (%) 
PERCHLORATE (ug~kg) 
PH (SU) 

S42TP013 
S42TP0130107 

5.5 - 6 
02/07/03 

0.6 UR 
19.7 % 
18.7 J 

7.3 S.U. 

S42TP014 
S42TP0140107 

4.5 - 5 
02/07/03 

0.6 UR 
18.7 % 

28.5 
6.4 S.U. 

0.6 UR 
20.8 % 
22.9 J 
5.2 S.U. 

0.6 UR 
17.5 % 
18.1 J 
5.4 S.U. 



APPENDIX B 

GRAIN SIZE ANALYSES, PRE-FEASIBILITY STUDY 



G R A l N . S l Z E  D ISTRIBUTION TEST REPORT 

G R A I N  SlZE - mm 

Test % + 7 5 m m  % GRAVEL % SAND % S I L T  % CLAY 
D 8 0.0 0.0 12.0 6 8 . 4  1 9 . 6  

I I I I I I I 

MATERIAL D E S C R I P T I O N  

G r o u p  Name: S i l t  W i t h  Sand 

' r o j e c t  No.: 98749 

' r o j e c t  : NSWC l nd ion H e a d ,  M a r y  l a n d  

) L o c a t i o n :  S42SD-DUP001 

l a t e :  10-19-99 

GRAIN S l Z E  DISTRIBUTION TEST REPORT 

ACKENHEIL ENGINEERS, INC. 

AASHTO 

A-4(0 .0)  

Rema  r ks : 

M o i s t u r e  C o n t e n t :  78.5% 

F i g u r e  No. 



G R A I N  S I Z E  D I S T R I B U T I O N  TEST REPORT 

1 0 . 0  1 . o  0 . 1  
G R A I N  S I Z E  - mm 

I I I 

MATERIAL DESCRIPTION 

G r o u p  Name: S i l t y  S a n d  

P r o j e c t  N o . :  98749 

P r o j e c t :  NSWC I n d i a n  Head,  M a r y l a n d  

L o c a t i o n :  S42SD-0020006 

Tes t  
4 

D a t e :  10-19-99 

GRAIN S I Z E  D I S T R I B U T I O N  TEST REPORT 

ACKENHEIL ENGINEERS, INC.  

%+75 mm 

0.0 

Rema r ks  : 

M o i s t u r e  C o n t e n t :  26.7% 

I I 

F i g u r e  N o .  

uscs 

% GRAVEL 1 % SAND 

AASHTO 

% S I L T  
2 2 . 5  14.7  

% CLAY 
20.7 42. 1 



G R A I N S I Z E  DISTRIBUTION TEST REPORT 

G R A I N  S l Z E  - mm 
r' 

T e s t  %+75n1m % GRAVEL % SAND % S I L T  % CLAY 
8 I 0.0 0.8 27.6 40 .9  3 0 . 7  

I I I I I I I 

MATER l AL  DESCR l PT l  ON 

G r o u p  Name: S i l t  Wi th  Sand 

P r o j e c t  N o . :  98749 

P r o j e c t  : NSWC l n d  i on  Head,  M a r y  l a n d  

Location: S42SD-0050006 

D a t e :  10-19-99 

GRAIN SlZE DISTRIBUTION TEST REPORT 

ACKENHEIL ENGINEERS, INC. 

I 

USCS DASHTO 

Rema r ks : 

Moisture C o n t e n t :  27.1% 

F i g u r e  No.  



G R A I N  S l Z E  D I S T R I B U T I O N  TEST REPORT 

GRAIN S l Z E  - mm 

P r o j e c t  No.: 98749 

P r o j e c t :  NSWC I n d i a n  Head,  M a r y l a n d  

I L o c a t i o n :  S42SD-0080006 

% CLAY 
3 . 2  

Tes t  
12 

b 

Rema r ks : 

M o i s t u r e  C o n t e n t ;  3 9 . 3 %  

D a t e :  10-19-99 I I 

% t 7 5 m  
0.0 

L L 

NA 

G R A I N S I Z E D I S T R I B U T I O N  TESTREPORT 71 

MATERIAL DESCRIPTION 

D G r o u p  Name: S i l t y  Sand 

% GRAVEL 
0.0 

P I 

NA 

USCS 

S M 

ACKENHE I L ENG I NEERS , I NC . 

% SAND 
76.1  

D85 

0.28 

AASHTO 

A -2 -4 (0 .0 )  

F igu re  NO. 

% S I L T  
2 0 . 7  

D60 

0 . 1 6  
50 

0 .13  
30 

0.087 
5 

0.0344 
Dl 0 

0.0238 
c c 

2.06 
u 

6.5 



G R A I N . S I Z E  D I S T R I B U T I O N  TEST REPORT 

G R A I N  S l Z E  - rnm 

I I I 

M A T E R I A L  D E S C R I P T I O N  

Group Name: Sandy S i l t  

P r o j e c t  N o . :  98749 

P r o j e c t :  NSWC I n d i a n  Head, M a r y l a n d  

Loca t i on :  S42SD-0110006 

% CLAY 
1 4 . 2  8 

D o t e ;  10-19-99 

G R A I N  S l Z E  D I S T R I B U T I O N  TEST REPORT 

ACKENHE l L ENG I NEERS, I NC. 

I I I 

AASHTO 

A-4 (0 .0 )  

M o i s t u r e  Con ten t :  62.4% 

Tes t  
3 

F i g u r e  No.  

% + 7 5 ~  
0.0 

% GRAVEL 
5.0 

% SAND 
40.0 

% S I L T  
40.8 



G R A I N S I Z E  D I S T R I B U T I O N  TEST REPORT 

1 . o  0 . 1  
GRAIN S I Z E  - mm 

Tes t  %+75m % GRAVEL % SAND % S I L T  % CLAY 
b 10 0 . 0  0 . 0  42.8 41 .7 15.5 

MATER l AL DESCR l PT l ON 

b Group Name: Sandy S i l t  

' ro j e c t  No. : 98749 

' r o j e c t :  NSWC Ind ian  Head, Mary land  

p L o c a t i o n :  S42SD-0140006 

l a t e :  10-19-99 

GRAIN S I Z E  DISTRIBUTION TEST REPORT 

ACKENHEIL ENGINEERS, INC. 

I I I  

AASHTO 

A-4(0.0)  

M o i s t u r e  C o n t e n t :  135.6% 

F i g u r e  No.  



GRAIN S IZE  DISTRIBUTION TEST REPORT 

1 . o  0.1 
G R A I N  S l Z E  - mm 

I 1 I I I I I 

MATER l A L  DESCR I PT I ON 

0 Group Name: Sandy S i l t  

8 

Project No.: 98749 

P r o j e c t :  NSWC I n d i a n  Head, M a r y l a n d  

Location: S42SD-0019006  

D a t e :  10-19-99 

GRAIN S l Z E  DISTRIBUTION TEST REPORT 

ACKENHEIL ENGINEERS, INC. 

T e s t  
6 

M o i s t u r e  Content :  182.4% 

%+75mn 
0.0 

I I I 

F i g u r e  No.  

USCS 

% GRAVEL 
0 . O  

AASHTO 

% SAND 
34.4 

% S I L T  
47.2 

% CLAY 
1 8 . 4  



G R A I N  S I Z E  D I S T R I B U T I O N  TEST REPORT 

GRAIN S I Z E  - mm / 

MATERIAL DESCRIPT ION 

8 

Group Name:  Sandy S i l t  

P r o  j ec t N o .  : 98749 

P r o j e c t :  NSWC Ind ian  Head, Maryland 

L o c a t i o n :  S42SD-0023006 

T e s t  
5 

D a t e :  10-19-99 

G R A I N  S l Z E  D I S T R I B U T I O N  TEST REPORT 

%+75 m 

0.0 

ACKENHEIL ENGINEERS, INC.  

% GRAVEL 
3 . 3  

Rema r ks : 

M o i s t u r e  C o n t e n t :  29.4% 

4 I I 

F i g u r e  N o .  

% SAND 
34.1 

USCS AASHTO 

% S I L T  
33.4  

% CL4Y 
2 9 . 2  



GRAIN S l Z E  DISTRIBUTION TEST REPORT 

GRAIN S l Z E  - rnm / 
T e s t  %+75m % GRAVEL % SAND % S I L T  % CLAY 

b 1 0.0 0.0 5 2 . 9  42 .4  4 . 7  

I I I I I I I I I I 

MATER l A L  DESCR l PT l ON USCS AASHTO 

G r o u p  N a m e :  S i l t y  Sand S  M A-4(0.0) 

1 
P r o j e c t  No.: 9 8 7 4 9  R e m a  r ks : 

P r o j e c t  : NSWC l nd i o n  Head,  M a r y  land 

@ L o c a t i o n :  S42SD-0240006 
M o i s t u r e  C o n t e n t :  102.2% 

Date :  10-19-99 

GRAIN S I Z E  DISTRIBUTION TEST REPORT I I 
ACKENHEIL ENGINEERS, INC.  F i g u r e  NO.  



G R A I N - S I Z E  D ISTRIBUT ION TEST REPORT 

1 . o  0 .1  
G R A I N  S I Z E  - m m  

Test  %+75mm % GRAVEL % SAND % S I L T  % CLAY 
9 0.0 1 . 9  40.2 3 5 . 6  2 2 . 3  

I I I 

M A T E R I A L  D E S C R I P T I O N  

P Group Name:  Sandy S i l t  

' r o j  e c t  No. : 98749 

' r o j e c t  : NSWC l nd i a n  Head, Mary l a n d  

1 L o c a t i o n :  S42SD-0250006  

) a t e ;  10-19-99 

GRAIN S I Z E  D I S T R I B U T I O N  TEST REPORT 

ACKENHEIL ENGINEERS. INC.  

I I I 

USCS AASHTO 

M o i s t u r e  C o n t e n t :  46.3% 

F i g u r e  No.  



G R A I N  S l Z E  D I S T R I B U T I O N  TEST REPORT 

10.0 1 . o  0 . 1  
GRAIN S l Z E  - mm 

T e s t  %+75,  % GRAVEL % SAND % S I L T  % CLAY 
B 7 0.0 0.3 18.5 60.3 20.9 

L L  P I  D85  D60 5 0  30 5 Dl 0 Cc C u  
B NA NA 0 .09  0.02 0 .007 

MATER l AL DESCR l PT l ON USCS AASHTO 

D Group Name: S i l t  W i t h  Sand ML A -4 (0 .0 )  

' r o j e c t  No.: 98749 R e m a  r ks : 

' ro j ec t : NSWC l  nd i o n  Head,  M a r y  l and 

B L o c a t i o n :  S42SD-0260006 
M o i s t u r e  C o n t e n t :  78.1% 

l a t e :  10-19-99 I I 
GRAIN S l Z E  DISTRIBUTION TEST REPORT /I 

ACKENHEIL ENGINEERS, INC. F i g u r e  NO.  



G R A I N - S I Z E  D I S T R I B U T I O N  TEST REPORT 

G R A I N  S I Z E  - mm / 

MATERIAL D E S C R I P T I O N  

t Group Name: Poorly Graded  Sand 

I 

'ro j ect N o .  : 98749 

t 

'ro ject : NSWC l n d  ion  Head, M a r y  l a n d  

t Location: S42SD-0270006 

T e s t  
2 

G R A I N  S l Z E  D I S T R I B U T I O N  T E S T  REPORT 

ACKENHEIL ENGINEERS, INC. 

%+75m 
0.0 

I I I 

USCS AASHTO 

Mo is tu re  C o n t e n t :  26.8% 

% GRAVEL 
0 . 6  

F i g u r e  No. 

% SAND % S I L T  I % CLAY 
97 .6  I x 



APENDIX C 

TOXICITY TEST RESULTS, PRE-FEASIBILITY STUDY 



Tetra Tech, Inc. 
10045 Red Run Blvd., Suite 110 
Owings Mills. MD 21117 

phone 410-356-8993 
fax 410-356-9005 

George Latulippe 
Tetra Tech NUS 
Foster Plaza VII 
661 Andersen Drive 
Pittsburgh, PA 15220 
(4 12)-92 1-4040 

December 1, 1999 

Dear George, 

Enclosed please find two bound and one unbound copy of the edited final report for the 28-day 
sediment toxicity tests conducted from September 23 to November 3, 1999 for NSWC, Indian 
Head, Maryland. 

Please feel fiee to contact myself, or Jeny Diamond if you have any additional questions or 
concerns. 

Sincerely, 

Marcus S. Bowersox I 



Results of 28 day Sediment Toxicity Tests with 
HyaZeZZa azteca for Naval Surface Warfare Center, 
Indian Head, Maryland 

Submitted to. 

Mr. George Latulippe 
Tetra Tech NUS 
Foster Plaza VII 
66 1 Andersen Drive 
Pittsburgh, PA 15220 

Prepared by: 

Tetra Tech, Inc. 
10045 Red Run Boulevard 
Suite 1 10 
Owings Mills, MD 2 1 1 17 

December 1, 1999 



Tetra Tech NUS 28-day Sediment Toxicity 

SUMMARY 

CLIENT: Tetra Tech NUS 

TEST FACILITY: Naval Surface Warfare Center, Indian Head, Maryland 

TEST MATERIAL: Sediment from 11 sites, plus control and 2 duplicates 

DATE(S) COLLECTED: 18, 19,28,29 September 1999 

DATE(S) RECEIVED: 21,29,30 September 1999 

COLLECTED BY: Client 

CONTROLIOVERLYING 
WATER: Dilute mineral water (20% Perrier in distilled water) 

TYPE OF TEST(S): 28-Day Sediment Toxicity using Hyalella azteca 

TEST DATE(S): 23 September to 20 October 1999 
5 October to 1 November 1999 
7 October to 3 November 1999 

MATERIALS AND METHODS 

TEST MATERIAL 

Seven hundred and fifty milliliters of each sediment sample were collected by Tetra Tech NUS 
personnel. This volume of sediment was just sufficient for conducting these tests. Samples were 
transported on ice to Tetra Tech's Biological Research Facility via overnight courier. Upon 
arrival, the sample identification, collection date and time were recorded on the sample chain-of- 
custody sheet (see "Chain-of-Custody" section of this report). Temperature of sediment was 
recorded upon arrival by measuring the temperature blank (water) packed with sediment. 
Temperature in all blanks was < 4" C and was recorded on the chain-of-custody sheet. Samples 
were tested within 14 days of collection and stored in sealed plastic bags at < 4" C in the dark 
until use. 

CONTROLLDILUTION WATER 

The control/overlying water used for all 28-day sediment toxicity test was dilute mineral water 
(20% Perrier in deionized water) with a hardness between 62 and 94 mg/L as CaCO, and an 

Tetra Tech, Inc. 1 December 1, 1999 



Tetra Tech NUS 28-day Sediment Toxicity 

. alkalinity between 42 and 64 mg/L as CaCO,. This is Tetra Tech's standard culture and testing 
water. 

TEST ORGANISMSIAGE 

Hyalella azteca, between 7 and 14 days old, were obtained from ABS (Aquatic BioSystems Inc., 
Fort Collins, CO). All organisms appeared healthy and disease-free. 

TEST METHODS 

Samples were homogenized manually prior to distributing sediment to replicate chambers. 
Overlying water was added to each test chamber the day prior to introducing test organisms. The 
following methods manuals were used in this study. 

U.S. Environmental Protection Agency. 1994. "Methods for Measuring the Toxicity and 
Bioaccumulation of Sediment-Associated Contaminants with Freshwater Invertebrates." 2"* 
edition. EPA1600R-941024. U.S. EPA, ORD, Duluth, MN. 

ASTM. 1998. Standard test methods for measuring the toxicity of sediment-associated 
contaminants with freshwater invertebrates. E1706-95b. In Annual Book of ASTM Standards, 
Vol. 1 1 .O5, Philadelphia, PA. 

Tetra Tech Protocol. 28-day Hyalella azteca Sediment Toxicity Test. Revised January, 1997. 
(Internal document prepared by Tetra Tech, Inc.) 

TEST CONDITIONS 

A summary of the test conditions for the H. azteca 28-day sediment toxicity test is on page 3 

MODIFICATIONS TO PROTOCOLS 

All test chambers were aerated, using a slow, steady stream of filtered air and nalgene tubing, to 
maintain adequate dissolved oxygen levels. Some samples exhibited precipitous decreases in 
overlying water dissolved oxygen within the first several hours, despite the water renewals, 
therefore necessitating supplemental oxygen. Feeding was also decreased later in the test due to 
the presence of an organic surface floc in some test chambers which was removed via pipet when 
observed. This is a common occurrence in longer tests and such feeding modifications are 
recommended in ASTM and EPA guidance. 

COMMENTS CONCERNING TEST 

None 

Tetra Tech, Inc. 2 December 1, 1999 



Tetra Tech NUS 28-day Sediment Toxicity 

Table 1. Summary of Test Conditions for Hyalella azteca 28-day Whole Sediment Toxicity 
Test. 

II 2. 
Test duration: 1 28 Days 

I 

Parameter 

1. Test type: 

Conditions 

Whole-sediment toxic~ty test w ~ t h  renewal of overlying water 

3. Temperature: 

4. Light quality: 

23°C * 1 OC 

Wide-spectrum fluorescent lights 

Light intensity: 

Photoperiod: 

II " Overlying water volume: 1 175mL 
I 

- 500-1 000 lux 

I Gh light, 8h darkness 

7. Test chamber size: 

8. Sediment volume: 

400 mL high-form lipless beaker 

I00 mL 

10. Renewal of overlying water 

Age of test organisms: 

2 volume additionsld (i.e., one volume addition every 12 h) 

7 to 14 days old 

12. No. organisms per test chamber 

13. No. replicate chambers per 
concentration 

14. No. organisms per concentration: 

10 

8 

80 

Feeding regime: 

16. Test chamber cleaning 

YTC, fed 1.0 mL daily to each test chamber. 

If screens become clogged during a test, gently brush the nutside of the 

17. Overlying water: 

19. Overlying water quality 

1 22. Test acceptability I Minimum mean control survival of 80%. 

screen 

20% dilute mineral water 

Hardness, alkalinity, conductivity, and ammonia at the beginning and 
end of a test. Temperature daily. Conductivity weekly. Dissolved 
oxygen and pH three times/ week. 

19. Endpoint: 

20. Sampling and sample holding 
requirements 

2 1. S a m ~ l e  volume reauired: 

Tetra Tech, Inc. 3 December 1, 1999 

Survival and growth (dry weight) 

Samples used within 14 days of sampling. Samples are stored in the 
dark at 4'C in sealed containers with no air space. 

-800 milliliters 



Tetra Tech NUS 28-day Sediment Toxicity 

RESULTS 

OVERLYING WATER PHYSICALICHEMICAL RESULTS 

PhysicaVchemical results of the overlying water (including alkalinity and hardness as mg CaCO,, 
ammonia, dissolved oxygen, pH, temperature, and conductivity) are summarized in Table 2. See 
"Laboratory Bench Sheets" section of this report for raw physicochemical data. Changes in 
alkalinity and hardness were similar among sites. Dissolved oxygen was above minimum 
saturation in all test chambers (due to supplemental aeration) and overlying water pH was 
generally between 7 and 8 for most samples (sites). Conductivity and ammonia increased during 
the course of the test in many samples, especially sites D014, D002, and D027. 

HYALELLA AZTECA RESULTS 

Hyalella azteca survival was significantly lower (ANOVA, p<0.05) in all 13 sites as compared to 
the control (Table 3). D019, D026, and DO25 had roughly 50% survival, the highest'survival 
observed in these samples. Survival in sites D019, D026, D025, DUP001, and DO24 were not 
significantly different from each other. However, survival in these samples was significantly 
higher than that observed in other sites tested. 

Mean individual biomass (dry weight of surviving organisms normalized on the basis of 10 
organisms per replicate) exhibited the same pattern as survival as expected since biomass is 
directly related to survival. DO26 and DO25 exhibited the greatest biomass of all sites tested 
(Table 2). Mean weight of surviving organisms was similar between D026, D023, D025, D024, 
D019, and DO1 1 and these sites were similar to the control (Table 2) indicating that those 
organisms which did survive in these samples grew normally. Indeed, several amphipods in 
these samples were sexually mature, however, no eggs were observed. Individual weight at site 
DO24 exceeded that in the control (Table 2). 

The increase in ammonia in overlying water in some samples during this test is a potential source 
of toxicity to Hyalella as noted by several workers and recent research. Overlying water 
ammonia concentrations were almost certainly lower than that in interstitial water closer to the 
sediment and to the test organisms. Given the relatively high pH and temperature of this test, 
ammonia was at least a possible cause of observed toxicity. This could be confirmed through 
sediment toxicity identification evaluation (TIE) testing. 

COMMENTS CONCERNING TEST RESULTS 

Test acceptability criteria were met for H. azteca for this test as evidenced by survival in the 
control greater the 80%. 

Tetra Tech, Inc. 4 December 1, 1999 



Tetra Tech NUS 28-day Sediment Toxicity 

Sediment Toxicity Test Data Summary 

Table 2. Summary of Water Quality and Test Data For Hyalella Azteca 28-day Sediment 
Toxicity Test 
I 

11 Client: Tetra Tech NUS 

Sample Tested: Naval Surface Warfare Center, Indian Head, Maryland 

RESULTS 

I Experiment ID: Tt NUS 9123199 H. azteca II 

Tetra Tech, Inc. 5 . December 1, 1999 

WATER 

Site 

DO26 

DUPOOI 

DO23 

DO25 

DO24 

DO 19 

DO14 

DO02 

DO27 

DO08 

DO05 

DUP004 

DO1 l 

"ntrol 

CHEMISTRY 

Cond. 
( ~ m h o s )  

194.6-391 

197.3-361 

155.6-205 

181.6-308 

177.0-213 

169.4-193.1 

136.5-169.4 

112.1-214 

170.5-188.7 

143.9-170.3 

141.8-198.0 

167.8-231.0 

168.5-215.0 

163.2-189.0 

ANALYSIS 

D.O. 
(WL) 

6.7-8.0 

6.9-8.2 

7.0-8.2 

7.1-8.0 

7.2-8.3 

7.3-8.4 

6.1-8.4 

6.9-8.2 

6.5-8.2 

6.2-8.1 

6.1-7.9 

4.7-7.9 

5.9-8.0 

6.8-8.5 

(RANGE) 

PH 

6.8-8.6 

7.0-8.6 

7.3-8.9 

7.2-8.7 

7.2-8.2 

7.2-8.7 

6.9-8.5 

6.8-8.6 

6.8-8.6 

7.0-8.6 

6.4-7.8 

6.5-8.0 

6.5-8.1 

6.7-8.4 

Temp. ("C) 
Instantaneou 

s 

19.0 - 24.2 

19.0 - 24.1 

19.0 - 24.0 

19.0 - 24.0 

19.0 - 24.1 

19.0 - 24.1 

19.0 - 26.0 

19.0 - 26.0 

19.0 - 26.0 

19.0 -26.0 

20.0 - 26.0 

20.0 - 26.0 

20.0 - 26.0 

20.0 - 26.0 

Alkalinity 
(mg/L as 
CaCO3J 

72 - 114 

74 - 78 

46 - 66 

50 - 62 

52 - 68 

44 - 52 

26 - 58 

34 - 60 

42 - 74 

48 

44 - 70 

44 - 56 

50 - 60 

56 - 62 

Hardness 
(mg/L as 
CaCO3,) 

94 - 98 

92-110 

60 - 104 

76 - 112 

52-108 
- - 

58 - 94 

54 - 76 

68 - 70 

72 - 104 

68 - 84 

46 - 76 

68 - 70 

52 - 96 

72 - 80 

Ammonia 
(mgW 

0.479-2.57 

0.264-1.41 

0.324-3.48 

0.302-1.94 

0.179-1.94 

0.152-1.48 

0.3 17-10.46 

0.442-8.40 

0.35 1-7.22 

0.342-5.92 

0.504-6.01 

0.487-5.52 

0.326-5.3 1 

0.301-1.68 



Tetra Tech NUS 28-day Sediment Toxicity 

Tetra Tech, Inc. 6 December 1, 1999 

Sediment Toxicity Test Data Summary 

Table 3. 

Site 

Control 

DO26 

DUPOOl 

DO23 

DO25 

DO24 

DO19 

DO14 

DO02 

DO27 

DO08 

DO05 

DUP004 

DO1 1 

For Hyalella Azteca 28-day 

Mean Individual Weight of 
Survivors (mg) 

0.7 16 

0.723 

0.307 

0.641 

0.783 

1.02 

0.709 

0.228 

0.530 

0.529 

0.563 

0.296 

0.428 

0.606 

Summary of Test Results 

Mean % Survival 

82.5 

5 1.25 

41.25 

27.5 

52.5 

37.5 

47.5 

18.75 

16.25 

8.75 

11.25 

10 

12.5 

13.75 

Sediment Toxicity Test 

Mean Individual Biomass (mg) 
(based on 10 Organisms per 

Chamber) 

0.609 

0.359 

0.144 

0.196 

0.403 

0.3 13 

0.33 1 

0.050 

0.108 

0.183 

0.093 

0.059 

0.076 

0.155 
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Duncan test; Variable: NUMSURV (nus.sta) 

Marked differences are significant at p < .05000 

(1) (2) (3) 
M=5.1250 M=4.1250 M=2.7500 

DO26 (1) 0.0273573 

DUPOOI (2) 

DO23 (3) 0.0273573 

DO25 (4) 0.0221443 

DO24 (5) 

DO19 (6) 

DO14 (7) 0.0025769 0.0328073 

DO02 (8) 0.001 2796 0.01 99402 

DO27 (9) 0.0001402 0.0037098 

DO08 (10) 0.0002982 0.0067592 

DO05 (1 1) 0.0002057 0.0050498 

DUPOO4 { I  0.0004254 0.0088843 

DO1 I (13) 0.0006025 0.01 14303 

CONTROL 0.0022464 0.0001243 2.028E-05 

Duncan test; Variable WGT-SURV (nus sta) 

Marked d~fferences are sigmf~cant at p < 05000 

(1) (2) (3) 
M= 72287 M= 30687 M= 64125 

DO26 (1) 

DUPOOI (2) 

DO23 (3) 

DO25 (4) 

DO24 (5) 

DO19 (8) 

DO14 (7) 

DO02 (8) 

DO27 (9) 

DO08 (10) 

DO05 { I  I )  

DUP004 (12) 

D o l l  {13) 

CONTROL (14) 
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Duncan test. Vanable WGT-ORIG (nus sta) 

Marked differences are s~gnlf~cant at p < 05000 

(1) (2) t v  (4) (5) (6) (7) (8) t9) (10) (11) (1 2) I 1  3) (14) 
M= 35875 M= 14375 M= 19625 M= 40250 M= 31250 M= 33125 M= 05000 M= 10750 M= 18250 M= 09250 M= 05875 M= 07625 M= 15500 M= 60875 
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DO19 (6) 0010714 00378649 0 00621 8 
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Duncan test; Variable: WGTORIG (959928dha.sta) 

Marked differences are significant at p < .05000 

(1) (21 (31 (41 {5) (61 (71 
M=.35875 M=.14375 M=.19625 M=.40250 M=.31250 M=.33125 M=.14000 

DO26 { I }  

DUPOOI (2) No marked significance when comparing 
11023 (3) initial weight of organisms received on 9/22/99 to 
11025 (4) initiate the test, to organism weight after 28 day 
11024 (5) exposure. 
DO19 (6) 

lnt.9122 (7) 
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Duncan test; Variable: WGTORIG (1059928dha.sta: 

Marked differences are significant at p < .05000 

{ I )  {3) (4) (5) 
M=.O~OOO M=.IO~~O ~=.18250 ~= .09250  M=.O~OOO No marked significance when comparing initial weight of 

DO14 { I )  organisms received on 1015199 to initiate the test, to organism 
DO02 {2) 

DO27 {3} 
weight after 28 day exposure. 

Duncan test; Variable: WGTORIG (1079928dha.sta) 

Marked differences are significant at p c .05000 

{I) {31 (41 {51 
M=.05875 M=.07625 M=.15500 M=.60875 M=.07000 

DO05 { I )  0.000491 8 Exposure to control sediment for 28 days showed a 
D U P O O ~  {2) 0.0004924 significant difference in weight when compared to initial weight of 
DOII (3) 0.0016961 organisms received on 1017199 to initiate the test. 
CONTROL {4: 0.0004918 0.0004924 0.0016961 0.000527 

lnt.1017 {5) 0.000527 
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Survival of Hyalella azteca in 28 Day Sediment Toxicity Test 
Indian Head, NSWC, Maryland - Tetra Tech NUS 

Site 
All chambers began with 10 individuals 

I S t d .  Dev. 

0 kStd. Err. 
Mean 
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Mean Weight of Surviving Hyalela azteca in Each Site 
Indian Head, NSWC, Maryland - Tetra Tech NUS 
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Biomass of Hyalella azteca by Site 
Indian Head, NSWC, Maryland - Tetra Tech NUS 

SAMPLE 
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Biomass of Hyalella azteca 
In Comparison to Biomass of Initial Organism 
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(With biomass of initial H. azteca) 

+Std. Dev. 
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Biomass of Hyalella azteca 
Comparison to Biomass of Initial Organism 
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Sample 
(With biomass of initial H. azteca) 

+Std. Dev. 
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Mean 

Tetra Tech, Inc. 15 December 1, 1999 



Tetra Tech NUS 28-clay Sediment Toxicity 

Biomass of Hyalella azteca 
Comparison to Biomass of Initial Organism 
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APPENDIX D 

TOXICITY TEST RESULTS EVALUATION 

SITE 42 - OLSEN ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

D.l INTRODUCTION 

This toxicity test results evaluation is prepared as Appendix D to the feasibility study for Site 42 at the 

Indian Head Division, Naval Surface Warfare Center (IHDIV-NSWC), Indian Head, Maryland. This 

appendix presents an evaluation of the results of toxicity tests described in the laboratory report contained 

in Appendix C to this document. 

The objectives of toxicity tests and this evaluation are to determine the concentration of silver in Site 42 

sediment that is toxic to benthic organisms and, if toxicity is established, to provide data for developing an 

ecologically based preliminary remediation goal (PRG) for silver in sediment at Site 42. 

D.2 BACKGROUND 

Removal actions for excavation of elevated silver concentrations in sediment were conducted in late 

1992learly 1993 and in 1994 in the drainage swales upgradient from Site 42, Olsen Road Landfill. Site 5, 

the Grain Manufacture and X-Ray Building, which is located upgradient from Site 42, was considered to be 

the source of the silver. Soils and sediments were removed to an action level of 10 mglkg. The analysis 

of sediment samples collected during a 1998 remedial investigation indicated that silver concentrations in 

Site 42 sediment are elevated at locations downgradient from the previous removal actions. The 

analytical results included several detections above the 10-mg/kg remediation concentration. An 

ecological risk assessment (ERA) conducted as part of the RI indicated that silver may pose risks to 

ecological receptors (TtNUS, 1999). The ERA also determined that zinc and bis(2-ethylhexy1)phthalate 

pose a potential ecological risk, but the elevated concentrations of these compounds were spotty in nature 

and of relatively low magnitude. It was determined that additional ecological study was necessary to 

further delineate risks and provide data for developing a PRG for silver in sediments. As a result, 

sediment toxicity testing was conducted on Site 42 sediments. 

A brief description of the habitats at Site 42 is presented in Section D.3. Sediment sampling and analysis 

are described in Section D.4. Section D.5 discusses the sediment toxicity test results. Literature-based 

PRGs are described in Section D.6, and conclusions are presented in Section D.7. A copy of the 

laboratory toxicity test report is provided in Appendix C. 
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D.3 ECOLOGICAL SITE DESCRIPTION 

Site 42, Olsen Road Landfill, is located in the southwestern portion of the IHDIV-NSWC facility. It covers 

approximately 2 acres southwest of Olsen Road. The landfill was used from about 1982 to 1987 for the 

disposal of solid wastes. It is not known whether hazardous wastes were disposed at the site. Building 

1866, the mixing, assembly, and cure facility, and its parking lot were constructed over the northern half of 

the former landfill in 1992. 

The southern half of the site slopes toward the southwest, and visible debris is present. A drainage swale 

is located north of the site. It empties into another drainage swale that runs along the northwestern 

portion of the site. The swale becomes a small stream west and southwest of the site and empties into a 

marsh approximately 200 yards south of the site. The marsh eventually connects to Mattawoman Creek. 

The existing landfill cover is in the late stages of primary ecological succession and is covered with 

grasses and small trees. Hence, it provides marginal terrestrial habitat. The drainage swales and stream 

next to the site provide limited aquatic habitat due to their small size and low, ephemeral water flow. The 

areas to the northwest and southeast of the site are wooded and are dominated by oaks (Quercus spp.), 

tulip poplar (Liriodendron tulipera), and some maples (Acer spp.). Also, a small wooded area is located 

along the southeastern edge of the site. The marshy areas south of the site are known as the western 

portion of the Cornwallis Neck Marshes and have been designated by the Maryland Department of Natural 

Resources as a "Natural Protection Area" (MDNR, 1992). This area provides excellent habitat for a 

variety of aquatic and semi-aquatic receptors. The marshes are known to contain two sensitive plant 

species: the tickseed sunflower (Bidens coronata), a state endangered species, and the coolwort (Pilea 

fontana), a species considered to be "rare" in Maryland. No other rare, threatened, or endangered 

species are known to occur on or near Site 42 (Bossart, 1996). 

D.4 SEDIMENT SAMPLING AND ANALYSIS 

A description of the pre-FS sediment sampling conducted at Site 42 is presented in Section 2.5. In 

September 1999, 49 sediment samples were collected in the drainage swale northwest of the site, the 

small stream southwest of the site, and downgradient of the site where the stream empties into the marsh 

(and in the marsh itself). The sediment samples were analyzed for Target Analyte List (TAL) metals, with 

emphasis on silver for ecological risks. From 11 of the locations, samples were additionally collected for 

toxicity testing. Of the 11 samples, one (S42SD0140006) was also analyzed for semivolatile organic 

compounds (SVOCs), and two (S42DS0260006 and S420270006) were also analyzed for explosives in 

response to a regulatory agency request. The analytical results for three of the 11 sediment samples had 

silver concentrations with "8" data qualifiers, indicating that some blank contamination had occurred. 

However, these three samples had low silver concentrations. The analytical results for SVOC and 
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explosives analyses were all either low concentrations or they were not detected, including 

bis(2-ethylhexy1)phthalate (see Appendix B). The exception was nitrocellulose in sample S42SD0260006, 

which was detected at 6.3 mglkg. Nitrocellulose is associated with extremely low aquatic and terrestrial 

ecotoxicity (Ryon et al., 1986). 

Sediment samples were subjected to toxicity testing, because it was determined that benthic invertebrates 

were the most appropriate endpoint for risk analysis and PRG development. The 11 sediment samples 

used for toxicity testing were chosen to strike a balance between obtaining a range of concentrations and 

determining the spatial aspects of potential toxicity near Site 42. Chronic 28-day sediment toxicity tests 

using Hyalella azteca were conducted by Tetra Tech, Inc. (Owings Mills, MD). The following test methods 

were used: 

United States Environmental Protection Agency (EPA), 1994. Methods for Measuring the Toxicity and 

Bioaccumulation of Sediment-Associated Contaminants with Freshwater Invertebrates, Second 

Edition. EPN600lR-941024. Duluth, MN. 

ASTM, 1998. Standard Test Methods for Measuring the Toxicity of Sediment-Associated 

Contaminants with Freshwater Invertebrates. E1706-95B. Annual Book of ASTM Standards, Vol. 

11.05, Philadelphia, PA. 

Tetra Tech Protocol for 28-day Hyalella azteca Sediment Toxicity Test, Revised January, 1997 

(internal document). 

It should be noted that an updated version of the EPA, 1994 reference was used as well (EPA, 1998), but 

that document is not finalized. A copy of the laboratory toxicity test report is provided in Appendix C that 

contains a detailed description of the test conditions. Toxicity test endpoints were survival and growth of 

test organisms. 

D.5 SEDIMENT TOXICITY TEST RESULTS 

The purpose of the sediment toxicity testing was to determine if the silver concentrations in Site 42 

sediments are toxic to benthic organisms. If silver toxicity to benthic organisms is indicated, another goal 

of the testing is to determine an effects level below which toxicity is not expected to occur and above 

which toxic effects are likely. This is best done by analyzing sediment samples that have a range of 

concentrations of the chemical believed to pose risks (i.e., silver). Therefore, prior to toxicity testing, 

previous analytical results from the October 1998 field investigation were examined to determine locations 

likely to provide a range of silver concentrations suitable for toxicity testing. As mentioned above, spatial 

analysis of toxicity was also a goal and was factored into sample location selection for toxicity testing. 
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Although an ideal range of concentrations was not developed, a range sufficient to determine an effects 

level was obtained. 

Survival was significantly lower (ANOVA, p < 0.05) in all Site 42 samples compared to the laboratory 

control. Figure D-1 presents a scatterplot of silver concentrations versus percent survival in the toxicity 

tests, including the laboratory control sample. The data points are averages of eight replicates per 

sample. Toxicity test data for samples S42SD0050006 and S42SD0260006 are averages of duplicated 

samples. Despite the apparent toxicity of Site 42 sediments, it does not appear that survival is correlated 

with silver concentration. For example, samples S42DS0240006 and S42SD0190006 had two of the 

three highest silver concentrations among all samples (33.5 and 57.3 mglkg, respectively) but had some 

of the highest average survival values. Also, sample S42SD0270006 had the lowest average survival of 

any sample, but silver was not detected. Samples S42SD0230006 and S42SD0250006 had significantly 

lower survival than the control sample but also had no detectable silver. Furthermore, sample 

S42SD0050006 had the second lowest average survival but had a silver concentration of only 0.79 mglkg. 

The pattern was much the same for growth data. Figure D-2 presents mean individual biomass of 

survivors (normalized on the basis of 10 organisms per replicate) versus silver concentration. No 

correlation appears to exist between silver concentration and growth. As with survival, samples 

S42SD0240006 and S42SD0190006 had relatively high average growth among the Site 42 samples 

despite having two of the three highest silver concentrations. Samples S42SD0230006 and 

S42SD0250006 had significantly lower growth than the control sample, but silver was not detected in 

either sample. Sample S42SD0050006 had the second lowest average growth but had a concentration of 

only 0.79 mglkg. 

Elevated ammonia concentrations are known to cause toxicity in sediment toxicity tests (ASTM, 1997). 

The laboratory report suggested that ammonia may have been a factor in the observed toxicity. Figure 

D-3 presents a scatterplot of percent survival versus ammonia concentration. There appears to be a 

negative correlation between survival and ammonia concentration (i.e., mortality positively correlated with 

ammonia concentration). Likewise, growth appears to be negatively correlated with ammonia 

concentration (Figure D-4). It should be noted that Figures D-3 and D-4 present maximum and "average" 

ammonia concentration. The term "average" is used loosely here because it is the midpoint of the range. 

This value was used because the laboratory used an indirect measure of ammonia (although it is the 

standard method) and obtained the ammonia ranges via graphing. As such, all ammonia values 

measured were not available for conversion to the proper units and calculation of a true average. Yet, the 

raw laboratory data suggest that the average concentrations per sample would be roughly similar to the 

midpoint of the range (see Appendix C of the FS); the laboratory operator confirmed this (Bowersox, 

1999). Please note that sample designations were omitted from some of the figures for clarity. No data 
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were available from the literature describing potentially toxic concentrations of ammonia in freshwater 

sediment toxicity tests. 

Qualitatively, the chemistry data for the 11 samples do not implicate any other metal as a potential source 

of significant toxicity (Table D-1). As mentioned earlier, organics were not of concern in the remedial 

investigation sediment samples, and concentrations in FS samples (Table D-1) were low (generally lower 

than RI concentrations, including phthalates). 

The degree of mortality in Site 42 sediment samples may also be related to micro-habitat, of which 

ammonia concentration may be a component. Survival (and growth) generally increases in a 

downgradient direction. Survival is lowest in the most upgradient samples (Table D-2: Figure D-5), where 

the sediments were part of a shallow drainage depression. Along the southwestern edge of Site 42, 

survival increases. The drainage depression takes on more qualitative characteristics of a stream in this 

area, with deeper depths, larger and more frequent water flow, and more aquatic vegetation. The three 

samples collected in the marsh downgradient of the site, where aquatic habitat is quite good, have some 

of the highest survival values. The exception is sample S42SD0270006, which had low survival (and 

growth). Again, silver was not detected in this sample. An obvious relationship between silver 

concentration and distance downgradient (i.e., spatial gradient) does not appear to exist (Table D-2). 

Although Hyalella is known to survive a range of grain sizes and types (EPA, 1998), low survival in 

S42SD0270006 is probably attributable to grain size. This sample was almost 100 percent sand, whereas 

all the other samples had much lower percentages of sand (Table D-3). Figure D-5 presents a scatterplot 

of percent survival versus grain size. A positive correlation, albeit relatively weak, appears to exist 

between the amount of silt,clay and percent survival. Sample S42SD0080006 appears to be somewhat of 

an outlier, slightly skewing the relationship; this sample had a high silt/clay content but was among the 

lowest in survival values. The relationship between growth and grain size is presented on Figure D-6. 

Although S42SD0080006 appears to be an outlier again, relationships between grain size types and 

growth appear to be present but are not strong ones. Grain size data were not available for the laboratory 

control. The data are not definitive, but it does not appear that the grain size relationships are strong 

enough to explain the magnitude of toxicity. It should be noted that the laboratory did not encounter any 

problems with the other test parameters. 

D.6 LITERATURE-BASED PRGS 

The results of the toxicity testing complicate the development of PRGs. First, it does not appear as 

though silver is associated with toxicity. Second, the results of the toxicity test data do not lend 

themselves to the derivation of an effects level-associated PRG. 
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An Oak Ridge National Laboratory (ORNL) document entitled "Preliminary Remediation Goals for 

Ecological Endpoints" (Efroymson et al., 1997) presents a generalized silver PRG in sediments of 

1.8 mglkg. This value is the Probable Effects Level (PEL) from the Florida Department of Environmental 

Protection (FDEP). Although this value was not originally intended to be a clean-up goal, ORNL suggests 

its use in lieu of site-specific data or when site-specific data are not definitive. It was chosen by ORNL 

because it is the lowest value among a variety of sources. The National Oceanic and Atmospheric 

Administration (NOAA) Effects Range-Medium (ER-M) for silver is 3.7 mglkg and would serve as a better 

PRG because ORNL states that the FDEP value is associated with "moderate" confidence as a predictor 

of risk and the NOAA value is associated with "relatively high" overall confidence. That is, effects are 

more likely above the ER-M. Moreover, the purpose of PRG selection is not necessarily to select the 

lowest value available, such as the FDEP value. The previous clean-up goal at Site 42 of 10 mg/kg does 

not appear to be based on ecological risk concerns. 

D.7 CONCLUSIONS 

The results of the RI ecological risk assessment indicated that silver in sediments at Site 42 poses a 

potential ecological risk. Sediment samples were collected at Site 42 during the pre-FS field investigation 

to further assess risks and aid in developing a PRG for silver. Samples were analyzed for metals and 

were used for sediment toxicity testing. Significant toxicity was observed in all Site 42 samples relative to 

the control. However, the toxicity does not appear to be correlated with silver concentration or any other 

metal. Toxicity may be related to ammonia concentration in the sediments. Toxicity also appears to be 

loosely correlated with micro-habitat. Because the data do not indicate a correlation between toxicity and 

silver concentrations in Site 42 sediment, the results of the toxicity tests do not lend themselves to the 

development of PRGs for silver in sediment and such a PRG may not be necessary. 
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TABLE D-1 

SUMMARY OF ANALYTICAL RESULTS FOR OCTOBER 1999 TOXICITY TESTING SEDIMENT SAMPLES 
SITE 42 - OLSEN ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

PAGE 1 OF 3 

MISCELLANEOUS PARAMETERS (mglkg) 
I TOTAL ORGANIC CARBON 4600 4760 9030 11200 8190 I 13700 1 

S42SD0110006 
S42SDOll 
912811 999 

S42SD0080006-D 
S42SD008 
912811 999 

S42SD0140006 
S42SD014 
911 911 999 

S42SD0080006 
S42SD008 
912811 999 

SAMPLE I.D.: 
LOCATION: 
SAMPLE DATE: 

S42SD0020006 
S42SD002 
912911 999 

S42SD0050006 
S42SD005 
912811 999 



TABLE D-1 

SUMMARY OF ANALYTICAL RESULTS FOR OCTOBER 1999 TOXICITY TESTING SEDIMENT SAMPLES 
SITE 42 - OLSEN ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

PAGE 2 OF 3 

MISCELLANEOUS PARAMETERS (mglkg) 
[ TOTAL ORGANIC CARBON NIA 22600 3040 14000 6900 12500 

S42SD0250006 
S42SD025 
911 811 999 

SAMPLE I.D.: 
LOCATION: 
SAMPLE DATE: 

S42SD0260006 
S42SD026 
911 811 999 

S42SD0230006 
S42SD023 
911 811 999 

S42SD0240006 
S42SD024 
911 811 999 

S42SD0140006-D 
S42SD014 
911 911 999 

S42SD0190006 
S42SD019 
911 911 999 



TABLE D-I 

SUMMARY OF ANALYTICAL RESULTS FOR OCTOBER 1999 TOXICITY TESTING SEDIMENT SAMPLES 
SITE 42 - OLSEN ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

PAGE 3 OF 3 

MISCELLANEOUS PARAMETERS (mglkg) 
I TOTAL ORGANIC CARBON 8550 341 0 

S42SD0270006 
S42SD027 
912911 999 

SAMPLE I.D.: 
LOCATION: 
SAMPLE DATE: 

INORGANICS (mglkg) 

S42SD0260006-D 
S42SD026 
911 811 999 

1820 
0.47 U 

1.2 
23.8 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

6240 
0.65 U 

4.2 
74.7 



TOXICITY TEST EVALUATION 
SITE 42 - OLSEN ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

0 10 20 30 40 50 60 70 80 

Silver Concentration (mglkg) 

FIGURE 1: PLOT OF SILVER CONCENTRATIONS VS. PERCENT SURVIVAL FOR HYALELLA AZTECA 



TOXICITY TEST EVALUATION 
SITE 42 - OLSEN ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

0 10 20 30 40 50 

Silver Concentration (mglkg) 

FIGURE 2: PLOT OF SILVER CONCENTRATIONS VS. GROWTH FOR HYALELLA AZTECA 



TOXICITY TEST EVALUATION 
SITE 42 - OLSEN ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

+ Maximum NH3 

Average NH3* 

Linear (Maximum NH3) 

- Linear (Average NH3*) 

0 2 4 6 8 10 12 

Ammonia Concentration (mg1L) 

FIGURE 3: PLOT OF AMMONIA CONCENTRATION VS. PERCENT SURVIVAL FOR HYALELLA AZTECA 



TOXICITY TEST EVALUATION 
SITE 42 - OLSEN ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

0 2 4 6 8 10 12 

Ammonia Concentration (mg/L) 

+ Maximum NH3 

BB "Average" NH3 

- Linear ("Average" NH3) 

FIGURE 4: PLOT OF AMMONIA CONCENTRATIONS VS. GROWTH FOR HYALELLA AZTECA 



TOXICITY TEST EVALUATION 
SITE 42 - OLSEN ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

0 10 20 30 40 50 60 70 80 90 100 

Average Percent Survival 

FIGURE 5: PLOT OF SEDIMENT GRAIN SIZE VS. PERCENT SURVIVAL FOR HYALELLA AZTECA 



TOXICITY TEST EVALUATION 
SITE 42 - OLSEN ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 

Mean lnvididual Biomass of Survivors (normalized; mg) 

FIGURE 6: PLOT OF SEDIMENT GRAIN SIZE VS. GROWTH FOR HYALELLA AZTECA 
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APPENDIX E 

TEST PIT LOGS 

E.l TEST PIT LOGS PRE-FEASIBILITY STUDY 

E.2 TEST PIT LOGS 2002 INVESTIGATION 

E.3 TEST PIT LOGS 2003 INVESTIGATION 
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1- 1 Tetra Tech NUS, Inc. 
TEST PIT LOG Page - of - 

PROJECT NAME: SITES \ a1Y),?'L ?RE-FS TEST PIT No.: ,BYW~O 
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1.0 INTRODUCTION 

Areas meeting the definition of wetlands used by the U.S. Environmental Protection Agency (EPA) and 

the US.  Army Corps of Engineers (USACE), under Section 404 of the Clean Water Act (33 USC 1344), 

were delineated on those parts of Indian Head Division, Naval Surface Warfare Center (IHDIV-NSWC) 

designated as Site 12 (Town Gut Landfill) and Site 42 (Olson Road Landfill). The delineation also 

identified wetlands regulated by the state of Maryland under several natural resource protection acts. 

The USACE and EPA define wetlands as "those areas that are inundated or saturated at a frequency and 

duration sufficient to support, and that under normal circumstances do support, a prevalence of 

vegetation typically adapted for life in saturated soil conditions. Wetlands generally include swamps, 

marshes, bogs, and similar areas (40 CFR 230.3 and 33 CFR 328.3)." Maryland defines wetlands using 

the same definition but has enacted separate regulations for protecting tidal wetlands (the Maryland Tidal 

Wetlands Act) and nontidal wetlands (the Maryland Nontidal Wetlands Protection Act). 

1 .I PURPOSE 

The Navy is investigating Sites 12 and 42 under the Comprehensive Environmental Response, 

Compensation, and Liability Act (CERCLA; 42 USC 9601 et seq.). Section 404 of the Clean Water Act 

and the Maryland wetland protection regulations constitute Applicable, Relevant, and Appropriate 

Regulations (ARARs) under CERCLA. Federal agencies such as the Navy are not required to formally 

apply for permits under ARARs when conducting activities in the context of CERCLA. But agencies are 

required to comply with the intent of ARARs by protecting environmental resources in a commensurate 

manner. Compliance with ARARs pertaining to wetland protection requires identifying, mapping, and 

describing the affected wetland areas. The following report summarizes an effort to map the wetlands on 

the sites and presents a descriptive baseline that can be used to develop a mitigation plan for restoring or 

replacing the wetlands, if necessitated by remediation activities. 

1.2 SITE DESCRIPTION 

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

southwest of Washington, DC (Figure 1-1). The main area of the installation occupies a peninsula termed 

Cornwallis Neck. The peninsula is bounded to the north and west by the Potomac River and to the south 

-. by Mattawoman Creek. Both the Potomac River and Mattawoman Creek are tidal. A separate area of 

the installation, the Annex on Stump Neck, is located across Mattawoman Creek from the main area. Sites 

12 and 42 are both located within the main area. The active mission of IHDIV-NSWC includes research, 

development, testing, evaluation, and support services related to ordnance and explosives. 
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1.2.1 Site 12 

Site 12 comprises approximately 4 acres of undeveloped land in the south-central part of the main area 

(Figure 1-2). The site is bounded to the east, north, and southeast by Atkins Road. Atkins Road 

Extension crosses the middle of the site in a northwestward orientation, sewing as a shortcut between 

segments of Atkins Road south and north of the site. This road extension divides Site 12 into western 

and eastern components. 

Between 1968 and 1980, the site was used to dispose of landscaping waste, fill material, and rubble. 

Material generated outside the installation was also deposited at the site prior to 1972. Now abandoned, 

the landfill is estimated to contain approximately 80,000 cubic yards of material, or approximately 6,400 

tons of mixed solid waste material comprising primarily landscaping wastes, tree stumps, and demolition 

debris. Some unauthorized dumping may have occurred at the landfill prior to closure. Unauthorized 

materials dumped at the site could have included paints, varnishes, and other chemical wastes (TtNUS, 

1999) 

The landfilled area is estimated to encompass approximately 1 acre, and the top of the fill is estimated to 

be approximately 10 to 15 feet over the original ground surface (TtNUS, 1999). The gently sloping 

surface currently supports perennial grasses and widely scattered deciduous tree saplings. Steeper 

slopes bordering the landfilled area support mature deciduous forest. The western edge of the site abuts 

a pond situated upstream of a dam constructed across a cove of Mattawoman Creek. A 72-inch pipe 

under the dam regulates the water level in the pond and allows excess water to flow out into tidal 

wetlands bordering Mattawoman Creek. Another 72-inch pipe provides continuity under Atkins Road 

Extension to another pond in the central part of the site. That pond bisects landfilled areas east of Atkins 

Road Extension into northern and southern components. 

1.2.2 Site 42 

Figure 1-2 shows the location of Site 42 on the facility. Site 42 includes approximately 2 acres formerly 

occupied by a landfill. An Assembly Building (Building 1866) was constructed on part of the abandoned 

landfill in 1992. An unnamed nontidal tributary to Mattawoman Creek flows southward along the western 

edge of the former landfill. The site was used for unauthorized disposal of solid wastes between 1982 

and 1987 (TtNUS, 1999). 
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LEGEND: 
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Areas of the former landfill not occupied by Building 1866 and its parking lot currently support perennial 

grasses and widely scattered deciduous tree saplings. Two drainage ditches cross that part of the 

abandoned landfill north of Building 1866. Another drainage ditch is located close to the southern edge of 

the site and receives outflow from a drainage pipe (Outfall IW71). Areas west and south of the 

abandoned landfill support mature deciduous forest vegetation. Areas to the east and north are occupied 

by other facilities. 
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2.0 WETLAND DELINEATION METHODOLOGY 

The wetland delineation followed the routine on-site methodology in the Corm of Enqineers Wetlands 

Delineation Manual (1987 Manual) (Environmental Laboratory, 1987) and the USACE-issued 

memorandum on clarification and interpretation of that manual (USACE, 1992). Field data on vegetation, 

soils, and hydrology at points on representative transects perpendicular to each wetland were used to 

determine the exact position of each wetland boundary. 

2.1 WETLAND DELINEATION BACKGROUND 

Wetlands, as regulated under Section 404 of the Clean Water Act, are defined in 33 CFR 328 as "areas 

that are inundated or saturated by surface or groundwater at a frequency and duration sufficient to 

support, and that under normal circumstances do support, a prevalence of vegetation typically adapted 

for life in saturated soil conditions." 

For an area to be identified as a wetland according to the 1987 Manual, it must display positive evidence 

of each of three parameters: 

Hydrophytic vegetation 

Hydric soil 

Wetland hydrology 

The 1987 Manual defines each parameter and lists specific field indicators that may be used to document 

evidence for each. Certain specific exceptions, under which wetlands may not necessarily show 

evidence of each parameter, are noted in the 1987 Manual. These exceptions pertain to disturbed areas 

and certain areas of exceptional complexity termed "problem areas." 

2.2 WETLAND DELINEATION PROCEDURES 

Each site was initially walked to determine those areas where wetlands could potentially be present. 

Representative transects were then established perpendicular to each area of potential wetlands. 

Vegetation, soil, and hydrology data were collected at each data point on the transects, as follows: 

Vegetation: Each plant species observed within a 30-foot-diameter circular quadrant surrounding the 

center of each data point was recorded (a nested 5-foot-diameter quadrant was utilized to record 

herbaceous vegetation). Dominant species were determined, on the basis of estimated percent areal 

cover, for each of the following vegetative strata: 
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Canopy - Trees over 5 inches in diameter at breast height (DBH) 

Saplings - Woody plants over 20 feet in height but under 5 inches DBH 

Shrubs - Woody plants under 20 feet in height 
0 Herbaceous Groundcover - Nonwoody plants and woody seedlings under 3 feet in height 

Woody Vines - Woody vines attached to the trunks of trees or saplings 

The wetland indicator status for each dominant species was then recorded according to Reed (1988). 

Indicator statuses include the following: 

Obligate Wetland (OBL) - Species recognized as occurring in wetlands greater than 99 percent of the 
time. 

0 Facultative Wetland (FACW) - Species recognized as occurring in wetlands 67 to 99 percent of the 
time. 

Facultative (FAC) - Species equally likely to occur in wetlands or uplands (nonwetlands). 

Facultative Upland (FACU) - Species recognized as occurring in wetlands 1 to 33 percent of the time. 

Obligate Upland (UPL) - Species recognized as occurring in wetlands less than 1 percent of the time. 

The 1987 Manual states that areas within which greater than 50 percent of the dominant plant species 

are OBL, FACW, and FAG display evidence of hydrophytic vegetation. Modifiers of "+" and "-" are added 

to the indicator statuses of plants considered to be slightly more or less prone to occur in wetlands than 

indicated by the indicator status alone. Species designated as "FAC-" are considered to count against 

rather than toward the 50-percent threshold. The 1987 Manual also lists several morphological 

adaptations of plants that are responses to wetland hydrology. Visual observation of one or more of 

these adaptations also constitutes evidence of hydrophytic vegetation, regardless of indicator status data. 

Soil: Soil borings were hand augered to a minimum depth of 20 inches (or auger refusal) at each data 

point. The following data were recorded for each soil horizon (layer) encountered: 

Soil matrix color, using a Munsell Soil Color Chart. The matrix is the predominant color of a soil 

horizon. In most soils in the eastern United States, grayer matrix colors are generally indicative of 

extended periods of soil saturation, and brighter orange, yellow, or red matrix colors are generally 

indicative of infrequent saturation. 
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Color, abundance, and distinctiveness of soil mottles, if present. Mottles are spots or streaks of a 

different color that occur within the matrix of a soil horizon. Bright orange, yellow, or red mottles 

contrasting with a gray matrix are generally indicative of extended periods of soil saturation. 

Texture, estimated subjectively in the field using definitions established by the U.S. Department of 

Agriculture (SCS, 1962). 

Presence of concretions or other irregularities. 

The soil profile data were used to identify the soil series at each soil boring location. The soil profile data 

were compared against physical descriptions and characteristic soil profiles for specific soil series in the 

Soil Survev for Charles Countv, Marvland (SCS, 1974). If the soil series could be conclusively 

determined, the Hvdric Soils List for Maryland (NRCS, 1999) was consulted to determine whether it was 

listed as hydric. Additionally, the profile properties were used to determine whether the soil displayed one 

or more of the field indicators of hydric soils listed in the 1987 Manual. Hydric soil field indicators recently 

adapted by the NRCS (NRCS, 1996) were also considered. 

Hydrology: The depth of surface water, if present, was recorded at each data point. Otherwise, the 

depths to soil saturation and to free water in the soil borehole were recorded. If saturated soils were not 

encolintered in a borehole, it was recorded as dry. The 1987 Manual lists several primary field indicators 

of wetland hydrology, including 

Visual observation of soil inundation (presence of surface water) 

Visual observation of soil saturation (free water within 10 inches of the surface) 

Presence of watermarks on trees or structures resulting from previous episodes of surface water 

Presence of drift lines caused by previous episodes of surface water 

Presence of sediment deposits resulting from earlier episodes of surface water 

Presence of surface drainage features indicative of episodes of surface water 

The supplementary guidance also notes several secondary field indicators that can be used as evidence 

of seasonally saturated wetland hydrology when primary indicators are not present. At least 

two secondary field indicators must be documented as present for the wetland hydrology parameter to be 

met. Examples of secondary field indicators of wetland hydrology include, but are not limited to 

Passed FAC-Neutral Test (the number of dominant plant species with indicator statuses of OBL and 

FACW exceeds the number with FACU or UPL statuses). 
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Presence of water-stained leaves on the soil surface. 

Presence of oxidized root channels surrounding living plant roots (narrow strips of orange or yellow 

soil adjoining roots in a gray-colored soil). 

2.3 STAKING AND SURVEYING 

Wetland boundaries on each site were marked in the field using wooden stakes. Each stake was labeled 

"WET" followed by the site number (12 or 42) and a sequential number. Each data point on the transects 

selected for recording field data was also staked, and the stakes were labeled "WET" followed by "DP" 

and the number assigned to the data point. The coordinates for each stake were subsequently 

determined through a conventional land survey and shown on topographic base maps for each site. 
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3.0 WETLAND DELINEATION RESULTS 

Section 3.1 presents the results of the wetland delineation for Site 12. Section 3.2 presents the results of 

the wetland delineation for Site 42. Drawings depicting the wetland delineations are presented in Figure 

3-1 for Site 12 and Figure 3-2 for Site 42. Data sheets presenting field data on vegetation, soil, and 

hydrology for representative data points on transects perpendicular to the delineated wetland boundaries 

are presented for Site 12 in Appendix A and for Site 42 in Appendix B. 

Wetlands on formerly landfilled areas at Site 12 are limited to narrow zones of herbaceous vegetation on 

saturated soils at the shorelines of the ponds created by the dam south of the site (Figure 3-1). The 

vegetation in these narrow fringes of shoreline wetlands comprises a dense, nearly pure stand of 

smartweed (Polygonum punetaturn). The zone of saturated wetlands fringing the ponds is generally 

between 5 and 15 feet wide at the edge of the pond west of Atkins Road Extension and between 10 and 

50 feet wide at the edge of the pond east of that roadway. The additional width bordering the eastern 

pond is likely the result of recent beaver activity, which has partially restricted a culvert carry flow 

westward under the roadway. There are no wetlands on the surface of the abandoned landfill, except 

where the landfill immediately abuts the ponds. All the wetlands on Site 12 are nontidal. 

Under the wetland classification system developed by the US Fish and Wildlife Service (FWS) (Cowardin 

et al., 1979), nearly all the wetlands on Site 12 would be best classified as palustrine emergent, 

dominated by persistent herbaceous vegetation. A small area of wetlands bordering a segment of 

shoreline near the eastern edge of Site 12, east of the landfill, would be classified as palustrine forested, 

dominated by broad-leaved deciduous trees. 

The standing impounded water in the ponds supports dense, localized patches of the nonpersistent emergent 

plant, duck potato (Sagittaria latifolia). Nonpersistent emergent vegetation does not remain standing 

throughout a normal year. Wetlands dominated by nonpersistent vegetation may at many times appear to be 

open waters lacking vegetation. The ponds, which are nontidal, may thus be classified as palustrine 

emergent wetlands dominated by nonpersistent vegetation. Because of the small size of the ponds, they 

would not typically be classified as lacustrine under the FWS system. 

3.1.1 Pond West of Atkins Road Extension 

The zone of saturated wetlands fringing the shoreline of the pond west of Atkins Road Extension is 

delineated by Stakes "WET 12-1" through "WET 12-31 ." The transition between upland areas on the 
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landfill and the wetlands is illustrated with Transect 1 (Appendix A), comprising three data points (1, 2, 

and 3) on a line perpendicular to the wetland boundary at Stake "WET 12-26." 

Vegetation: Vegetation outside the delineated wetland boundary comprises a nearly pure turf of tall fescue 

(Festuca arundinacea), and vegetation inside the boundary comprises a dense stand of smartweed. Several 

saplings of black locust (Robinia psuedoacacia) are widely scattered over parts of the landfill. Saplings within 

the delineated wetland boundary are dead or dying. Black locust is generally intolerant of extended periods 

of soil saturation, and the dying saplings suggest that water levels in the pond may have recently risen. 

Soils: Soils outside the delineated wetland boundary appear to be fill soils associated with the landfill. 

Surface soils do not change dramatically at the wetland boundary, but the matrix color does become 

somewhat grayer with more pronounced mottling. Distinctive changes in soil color due to saturated 

(anaerobic) conditions are not necessarily expected in fill soils. It was not evident from the transects 

where the fill soils stopped. It is expected that the fill soils associated with the landfill end somewhere 

under the ponded water. The Soil Survev of Charles Countv, Maryland maps the ponds and much of the 

landfill as tidal marsh soils (SCS, 1974). This mapping does not reflect current conditions. The soil 

survey reports observations made prior to 1970, before much of the landfill was established and before 

the nearby dam was constructed. 

Hydrology: At the time of the delineation, soils inside the delineated wetland boundary were saturated at 

the surface. Soils outside the boundary were not saturated close to the surface. An abrupt topographic 

rise of 6 to 12 inches generally coincides with the transition from smartweed to tall fescue. The hydrology 

of the wetlands is likely a function of water levels in the pond, but it is possible that some surface water 

may also be seeping out from the fill soils on the landfill. 

Other Observations: Small flocks of Canada geese (Branta canadensis) were observed on the 

adjoining pond on several occasions during the delineation. Certain trees close to the shoreline displayed 

chewed bark, indicative of recent activity by beaver (Castor canadensis). 

Functions and Values: The wetland vegetation fringing the pond helps to stabilize the shoreline and 

prevent erosion of the soil covering the landfill. It may also help protect water quality in the pond by 

slowing the velocity of, and filtering, surface runoff coming off the landfill. The emergent vegetation may 

help improve the value of the ponds as habitat for fish and wildlife by contributing nutrients and organisms 

at the bottom of the food chain. The wetland fringe improves the aesthetic appearance of the ponds, 

making the site appear more natural than if the turf immediately abutted open water. 
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3.1.2 Pond East of Atkins Road Extension 

The zone of saturated wetlands fringing the shoreline of the pond east of Atkins Road Extension is 

delineated by Stakes "WET 12A-1" through "WET 12A-43." On the south shore of the pond, the transition 

between uplands on the landfill and the wetlands is illustrated by Transect 2 (Appendix A), comprising 

three data points (4, 5, and 6) on a line perpendicular to the wetland boundary at Stake "WET 12A-5." On 

the north shore of the pond, the transition between uplands on the landfill and the wetlands is illustrated 

by Transect 4 (Appendix A), comprising four data points (1 1, 12, 13, and 14) on a line perpendicular to 

the wetland boundary at Stake "WET 12A-35." 

The easternmost part of the site, just inside the bend in Atkins Road, includes an area of deciduous forest 

and pond shoreline whose surface soils have not been disturbed by landfill activity. Stakes delineating 

the wetland boundary in this part of the site number between "WET 12A-10" and "WET 12A-30." The 

transition from uplands to wetlands in this part of the site is illustrated by Transect 3 (Appendix A), 

comprising four data points (7, 8, 9, and 10) on a line perpendicular to the wetland boundary at Stake 

"WET 12A-28." 

Vegetation: Vegetation on the landfilled areas east of Atkins Road Extension is similar to that on the 

landfilled areas west of the road. Vegetation outside the delineated wetland boundary comprises a nearly 

pure turf of tall fescue, and vegetation inside the boundary comprises a dense, nearly pure stand of 

smartweed. As is true west of the road, several saplings of black locust are widely scattered over areas 

of the landfill, and those within the delineated wetland boundary are dead or dying. Those outside the 

boundary appear to be normal. This may reflect a recent rise in the water level within this series of 

interconnected ponds. 

Uplands in the easternmost part of the site, which was not previously occupied by the landfill, are 

relatively steep slopes that support mature deciduous forests dominated by species such as chestnut oak 

(Quercus prinus), white oak (Quercus alba), and tulip poplar (Liriodendron tulipifera). Many of the trees 

are over 18 inches in diameter at breast height (DBH, defined as trunk diameter 4.5 feet off the ground). 

Occasional saplings and seedlings of canopy trees and of Virginia pine (Pinus virginiana) are present 

under the canopy. Forest cover such as this is common on the steep slopes bordering the coves and 

inlets of Mattawoman Creek on IHDIV-NSWC. 

Wetlands fringing the pond in the easternmost wooded area of the site are generally shaded and include 

trees and saplings typical of the bottomland hardwood forests typically associated with stream valleys in 

Charles County. The trees and saplings that were observed include red maple (Acer rubrum) and sweet 

gum (Liquidambar styraciflua). 

CTO 0245 



Soils: Soils throughout Transects 2 and 4 appear to be fill soils associated with the landfill. Surface soil 

properties do not generally appear to change dramatically at the wetland boundary, but the soil matrix 

color does become somewhat grayer with more pronounced mottling at the boundary. Distinctive 

changes in soil coloration in response to conditions of saturation (anaerobic conditions) are not 

necessarily expected in fill soils. The Soil Survev of Charles Countv, Marvland maps the ponds and 

much of the landfill as tidal marsh soils (SCS, 1974). This mapping does not reflect current conditions. 

The soil survey reports observations made prior to 1970, before much of the landfill was constructed and 

before the nearby dam was constructed. 

It is noted that changes in soil coloration on Transect 4 are substantially more distinct than those on 

Transects 1 and 2. The soil pits along that transect may have intercepted the tidal marsh soils reported to 

have originally been present on the site. 

Hydrology: At the time of the delineation (September 30, 1999), areas inside the delineated wetland 

boundary on the former landfill were saturated at the surface. Areas outside the boundary were not 

saturated close to the surface. An abrupt topographic rise of 6 to 12 inches generally coincides with the 

transition from dense smartweed to dense tall fescue. The hydrology of the wetlands fringing the ponds 

is likely a function of the water level in the pond, although it is also possible that some surface water may 

be seeping out from the fill soil (the landfill) to the pond. 

The hydrology of the wetlands in the easternmost (undisturbed) part of the site is also likely a function of 

water levels in the ponds. But at least one sizable seep was also observed (at Stake "WET 12A-26") 

where groundwater was flowing out from the toe of a slope. 

Other Observations: Many trees and saplings close to the pond have experienced bark loss due to 

beaver activity, and many saplings have been felled. Tracks of whitetail deer (Odocoileus virginianus) 

were observed in saturated soil near Stake "WET 12A-25." A bald eagle (Haliaeetus leucocephalus) was 

observed flying over the site during the delineation. 

Functions and Values: The wetland vegetation fringing the pond helps to stabilize the shoreline and 

prevent erosion of the soil covering the landfill. It may also help protect water quality in the pond by 

slowing the velocity of and filtering surface runoff coming off the landfill. The emergent vegetation may 

help improve the value of the ponds as habitat for fish and wildlife by contributing nutrients and organisms 

at the bottom of the food chain. The wetland fringe improves the aesthetic appearance of the ponds, 

making the site appear more natural than if the turf immediately abutted the open water. 
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3.2 SITE 42 

Wetlands on Site 42 include narrow lowlands bordering the perennial stream west of the landfill, a swale 

carrying seepage from the edge of the Building 1866 parking lot to the stream, and the bottoms of several 

drainage ditches (Figure 3-2). An elevated berm associated with a steam pipe crosses the stream just 

downstream from Building 1866 and creates a shallow, marshy impoundment. This impoundment is a 

wetland dominated by dense herbaceous vegetation. 

All the wetlands are nontidal. The stream channel would be classified as riverine, upper perennial by the 

FWS (Cowardin et al., 1979). The wetlands bordering the stream would be best classified as palustrine 

forested, broad-leaved deciduous. These wetlands generally support only herbaceous vegetation, but 

they are narrow and shaded by overhanging limbs from the adjoining uplands. The wetlands in the 

impoundment, in the drainage ditches, and in the swale would be best classified as PEMI. 

3.2.1 Western Stream and Associated Wetlands 

Stakes "WET 42-1" through "WET 42-28" mark the upland boundary of wetlands associated with the west 

side of the stream (opposite from the landfill). Stakes "WET 42-29" through "WET 42-39," Stakes "WET 

42-65" through 'WET 42-71 ," and Stakes "WET 42-85" through "WET 42-106" mark the upland boundary 

of wetlands associated with the east side of the stream (the same side as the landfill). The gaps in the 

stake numbers on the eastern side correspond to the drainage ditches and swale. The transition from 

uplands to wetlands bordering the stream is illustrated by Transects 1 and 2 (Appendix B), comprising 

data points on lines perpendicular to the wetland boundary at Stake "WET 42-6" and Stake "WET 42-32." 

Vegetation: The stream channel itself generally lacks vegetation. Wetlands adjacent to the stream channel 

are generally characterized by dense smartweed with frequent false nettle (Boerneria cylindrica). The 

wetlands are narrow and shaded by deciduous trees growing on the adjoining uplands. The marshy 

impoundment is wider, not shaded, and includes patches of other emergent plant species such as common 

cattail ( Typha latifolia) and tearthumb ( Polygonurn sagittaturn). 

Soils: The sediment in the stream channel is generally soft and unconsolidated. Surface soils in the 

wetlands bordering the streams are generally fine sandy loams or silt loams distinguished from adjoining 

upland soils by grayer colors and more distinctive mottling. The Soil Survev of Charles Countv, Maryland 

maps the soils in both the wetlands and uplands surrounding the stream in the moderately well drained 

Keyport series (SCS, 1974). Field observations suggest that undisturbed upland soils on the site are 

Keyport soils but that the wetland soils are better classified in the poorly drained Elkton series. Surface 

soils on the abandoned landfill are fill soils. 
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Hydrology: The stream originates as two intermittent headwaters just north of the site. Water in the 

channel flows southward. Water depth in the channel was generally under 6 inches at the time of the 

delineation. The stream enters a tidal cove of Mattawoman Creek several hundred feet south of the site. 

The wetlands bordering the stream were saturated at the surface at the time of the delineation. 

Functions and Values: The small pools in the stream and the emergent vegetation in the wetlands help 

reduce the velocity of runoff entering the stream from uplands. Wetlands associated with headwater 

streams such as this are commonly recognized as playing a role in reducing flood levels. But the 

proximity of the stream to tidal waters (Mattawoman Creek) minimizes the importance of potential 

flooding. However, the deterrence of flow could help reduce the entry of oil and grease and other water- 

borne constituents from surrounding military operations into Mattawoman Creek. The stream channel 

and associated wetlands provide good habitat for small minnows and amphibians typically inhabiting 

small streams. The stream is too shallow to provide habitat for sportfish, but smaller organisms inhabiting 

the stream could migrate downstream into Mattawoman Creek to support the food chain there. The 

aesthetic value of the stream is considerable but is limited to only a small number of workers having 

business specifically at Building 1866. 

3.2.2 Seepaqe Near Southwestern Corner of Landfill 

A gentle swale originates near the southwestern corner of the parking lot for Building 1866 and 

proceeds downhill (southwestward) to the shallow impoundment bordering the stream. At the time of the 

delineation, water was observed to be seeping out of the soil near the top of the swale and flowing 

downhill toward the stream. There was no distinct channel. The water flowed through dense herbaceous 

vegetation. Interestingly, the water was observed to be unnaturally warm, over 90°F. The origin of the 

water and the reasons for the high temperatures are not clear. 

The transition from uplands to wetlands in the swale is illustrated by Transect 3 (Appendix B), comprising 

data points on a line perpendicular to the wetland boundary at Stake "WET 42-74." Herbaceous 

vegetation within the swale is typical of marshes dominated by persistent emergent vegetation. However, 

some scattered upland trees and a patch of Allegheny blackberry (Rubus allegheniensis) within the swale are 

dead or dying. Particularly noteworthy is a large, dead tulip poplar tree (Liriodendron tulipifera) near the top 

of the swale. Surface soils throughout the swale and adjoining uplands are fill soils overlying the former 

landfill. Although fill soils are not necessarily expected to display color differences in response to saturation, 

soils within the swale were observed to be grayer than those of the adjoining uplands. Soils in the lower parts 

of the swale were very soft, much like quicksand. 

As is true for the wetlands in the drainage ditch, the functions and values of the wetlands in the swale 

appear to be limited. The vegetation in the swale probably helps to reduce the velocity of the water as it 
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flows downhill through the swale toward the stream. This property is especially important considering the 

unusual high temperature of the water. Such water temperatures can be injurious to plants and 

microfauna in sediment and can hasten depletion of dissolved oxygen. The value of the swale as wildlife 

habitat appears to be minimal, but the dead tulip poplar could serve as a snag, offering a valuable 

roosting site for birds. 

3.2.3 Drainaqe Ditches 

Two drainage ditches cross the surface of the landfill north of Building 1866. Both are straight, with steep 

embankments. The ditches both originate in developed facilities north of Building 1866, merge near the 

northwestern corner of the building, and then flow into the stream. The sides of the ditches are marked 

with Stakes "WET 42-39" through "WET 42-65." 

The bottoms of the ditches contained up to an inch of slowly running water and supported a dense stand of 

emergent vegetation at the time of the delineation. The vegetation comprises dense patches of herbaceous 

species such as common cattail, soft rush (Juncus effusus), and woolgrass (Scirpus cyperinus). That 

vegetation contrasts sharply with the tall fescue on the embankments and over the rest of the landfill. Soils 

under the ditches, as with the rest of the former landfill, are fill soils. The emergent vegetation in the ditches 

likely helps to slow runoff entering from adjoining uplands, including several parking lots and buildings used in 

explosives work, thereby potentially reducing water-borne constituents entering the streams. Otherwise, the 

functions and values of wetlands in such man-made ditches are very limited. 

A third drainage ditch originates near the entrance to Building 1866's parking lot and runs westward 

(downhill) along the eastern side of the site and enters the impoundment associated with the stream. The 

sides of this ditch are marked by Stakes "WET 42-85" to "WET 42-96." The ditch receives discharges 

from a drainage pipe outfall (IW71) (TtNUS, 1999). It also appears to receive surface runoff from a 

roadway and from the parking lot for Building 1866. The sides of the ditch are very steep and over 10 

feet in height at places. There is little or no vegetation in the bottom of the ditch, which is shaded by trees 

on the adjoining uplands. As for the other drainage ditches, the functions and values of wetlands in this 

ditch are highly limited. 
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4.0 SUMMARY 

The following section briefly summarizes the findings of the wetland delineation and discusses how the 

delineated wetlands are addressed in ARARs identified for CERCLA compliance activities on the IHDIV- 

NSWC site. 

4.1 AREAS ADDRESSED BY SECTION 404 CLEAN WATER ACT 

All areas within the delineated wetland boundaries on both sites are regulated under Section 404 of the 

Clean Water Act. Section 404 regulates the discharge of dredged or fill material into "waters of the United 

States," a term that includes wetlands connected to navigable waterways subject to use in interstate 

commerce. The regulatory status of isolated wetlands lacking surface connections to navigable 

waterways remains uncertain. But each wetland delineated on each site is connected by streams or 

other surface connections to Mattawoman Creek, which is navigable. Most activities that involve soil 

disturbance, such as grading or the placement of fill, are regulated under Section 404. Activities that 

drain wetlands without filling or grading are not regulated, and vegetation disturbance is not regulated. 

Outside the context of CERCLA, applicants proposing activities regulated under Section 404 must submit 

an application for a permit to the USACE (Baltimore District in Maryland). USACE reviews applications 

using technical criteria outlined in the "404(b)(l) Guidelines" before issuing or denying applications. 

Compliance with the intent of Section 404 during the remediation process would involve minimizing 

encroachment into any delineated wetlands or other waterways. If disturbance of surface soils in such 

areas is unavoidable, suitable mitigation would involve restoring the affected areas, if possible, or 

enhancing, restoring, or creating wetlands in another location in the same watershed. 

4.2 AREAS ADDRESSED BY MARYLAND NONTIDAL WETLANDS PROTECTION ACT 

All wetlands on both sites are above the head of tide for Mattawoman Creek and thus are nontidal. 

Theoretically, the impounded waters in the ponds on Site 12 are not actual wetlands, but the saturated 

soils fringing the ponds support persistent vegetation and clearly are nontidal wetlands. The act also 

regulates upland areas within 25 feet of nontidal wetlands (i.e. a nontidal wetland buffer). Unlike Section 

404, the Maryland Nontidal Wetlands Protection Act regulates almost any activity that disturbs nontidal 

wetlands or the buffer, including clearing vegetation or draining. 

Outside the context of CERCLA, applicants proposing activities that disturb nontidal wetlands or the 

buffer must submit an application for a permit to the Maryland Department of the Environment (MDE). To 

expedite the application process, MDE has developed a Joint Application Permit that can be submitted as 
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a single package to MDE, which then distributes the application to USACE. Compliance with the intent of 

the act would be similar to compliance with the intent of Section 404. 

4.3 AREAS ADDRESSED BY OTHER MARYLAND REGULATIONS PERTAINING TO 

WETLANDS 

Maryland Tidal Wetlands Act: Both sites lie more than 500 feet upgradient from the head of tides 

associated with Mattawoman Creek. Thus, neither site contains wetlands regulated under the Maryland 

Tidal Wetlands Act. The ponds on Site 12 are mapped as "tidal marsh" in the Soil Survev for Charles 

County (SCS, 1974). It appears as if the head of tides associated with Mattawoman Creek extended into 

Site 12 before a dam was constructed south of the site. That dam currently blocks the upstream 

(northward) movement of tides and permanently impounds the area formerly identified as tidal marsh, 

rendering it nontidal. 

Maryland Chesapeake Bay Critical Areas Act: Most of Site 12 and the southern part of Site 42 lie 

within 1,000 feet of tidal areas associated with Mattawoman Creek and thus fall into what the State of 

Maryland defines as the Chesapeake Bay Critical Area. The act requires local jurisdictions to implement 

regulations for reviewing development activities, including land clearing and grading, in areas within 1,000 

feet of tidal waters or wetlands associated with the Chesapeake Bay or its tributaries. Charles County, 

like most local jurisdictions, requires proponents of activities in the Critical Area to demonstrate efforts to 

minimize disturbance to tidal and nontidal wetlands, streams, forest cover, steep slopes (greater than 15 

percent), highly erodable soils (Erodability Factor greater than 0.35), and other sensitive natural areas 

(Charles County Planning Commission, 1994). 

The county reviews applications for grading permits, building permits, subdivisions, site plans, rezoning, 

special use permits, and special exceptions for compliance with its criteria for protecting the Critical Area. 

Compliance with the intent of the Act during the remediation process would involve minimizing 

disturbance of the sensitive areas noted above and implementing best management practices to reduce 

the potential for sedimentation of the ponds, streams, and wetlands. 

Compliance with the intent of the act would also involve minimizing disturbance of areas outside the 

landfill proper at each site. The landfills themselves do not support forest cover. However, adjoining 

slopes in the eastern part of Site 12 and west and south of Site 42 are forested and exceed 15 percent in 

places. Additionally, intact upland soils adjoining both landfills are mapped in the Sassafras series (at 

Site 12) and the Keyport series (at Site 42) (SCS, 1974). Both soil series have Erodability Factors 

exceeding 0.35 (MWCOG, 1991). 
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Maryland Forest Conservation Act: The Maryland Forest Conservation Act requires local jurisdictions, 

including Charles County, to implement regulations protecting forest resources from land development 

activities. Compliance is integrated into the permit review process for grading permits and subdivision 

approvals. The compliance process is typically two steps: Applicants first map and characterize forest 

resources on the affected property (a forest stand delineation) and then prepare a forest conservation 

plan outlining efforts to minimize disturbance to forest resources and, if necessary, restore forest cover as 

a mitigation measure. 

The act specifically exempts the Chesapeake Bay Critical Area and thus applies only to those areas 

greater than 1,000 feet from mean high tide. The two acts are somewhat complementary, the Forest 

Conservation Act extending many of the forest conservation practices prescribed under the Chesapeake 

Bat Critical Areas Act to lands more distant from the bay. 

Forest is defined, for purposes of the act, as areas dominated by woody plants that are at least 10,000 

square feet in area and include at least 100 trees per acre, of which at least half must exceed 2 inches 

in trunk diameter (DNR, 1997). There are no areas meeting this definition on the landfill proper at either 

site. The slope immediately west of the stream on Site 42 and the forested slopes and wetlands in the 

eastern part of Site 12 do meet the definition. Additionally, these forested slopes and wetlands meet the 

criteria for priority areas for forest retention under the act (DNR, 1997). 

Compliance with the intent of the act would involve minimizing encroachment into forested wetlands or 

uplands at the edge of the landfills. It would also involve restoring tree seedlings to any unavoidably 

cleared forested area or to a nearby area of comparable size. 
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APPENDIX A 

WETLAND DELINEATION FIELD DATA SHEETS 

SITE 12 



SITE 12 
WETLAND DELINEATION TRANSECT I 

DATA POINT 1 
DATA POINT 2 
DATA POINT 3 



DATA POINT 1 
10 FEET WEST OF STAKE "WET 12-26" 

SITE 12 (TOWN GUT LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 1 

J. PEMON DOUB. PWS MARYLAND 

VEGETATION 

Percent of Dommant Specres that are OBL. FACW or FAC 
(excluding FAC-). 

Remarks: DENSE TURF OF TALL FESCUE. NO INDICATORS OF HYDROPHMIC VEGETATION. 

HYDROLOGY 
Recorded Data (Described in Remarks): 

II Stream, Lake, or Tide Gauge 
Aerial Photographs 
Other 

X No Recorded Data Available 

l l~ ie ld Observations: 

Depth of Surface Water: NONE (in.) 
Depth to Free Water in Pit: NONE (in.) 
Depth in Saturated Soil: NONE (in.) 

Wetland Hydrology Indicators: 
Primary Indicators: 

Inundated. 
Saturated in Upper 12 inches 
Water Marks 
Drift Lines 
Sediment De~osits 
Drainage Pattems in Wetlands 

Secondary Indicators (2 or more required): 
Oxidized Root Channels in Upper 12 inches 
Water-Stained Leaves 
Local Soil Survey Data 
FAGNeutral Test 
Other (Explain in Remarks) 

Remarks: NO INDICATORS OF WETLAND HYDROLOGY. 



DATA POINT 1 
10 FEET WEST OF STAKE "WET 12-26" 

SITE 12 (TOWN GUT LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 2 
SOlL 
Map Unit Name TIDAL MARSH Drainage Class: VERY POOR 
(Series and Phase): 

Taxonomy (subgroup): N/A Field ObSe~atiOnS Yes 
Confirmed Mapped Type? 

Profile Description: 

Depth Horizon Matrix Color Mottle Colors Mottle Texture Concretions, 
(inches) (Munsell Moist) (Munsell Moist) AbundancelContrast Structure, etc, 
0-2 NIA 7.5YR 413 7.5YR 516 FAINT, IRREGULAR SANDY CLAY LOAM 

2-20+ NIA 7.5YR 513 7.5YR 516 APPROX. 50:50 SANDY CLAY 
WITH GRAVEL 

Hydric Soil Indicators: 
Histosol - Concretions - 
Histic Epipedon - High Organic Content in Surface Layer in Sandy Soil - 
Suffidic Odor ' - Organic Streaking in Sandy Soils - 
Aquic Moisture Regime - Listed on Local Hydric Soils List - 
Reducing Condlions - Listed on National Hydric Soils List - 
Gleyed or Low-Chroma Colors - Other (Explain in Remarks) - 

Remarks: NO INDICATORS OF HYDRIC SOIL. APPEARS TO BE FILL SOlL PLACED ON THE SURFACE OF THE ABANDONED 
LANDFILL. 

Vegetation Present? 
etland Hydrology Present? 

Hydric Soils Present? 

WETLAND DETERMINATION 

Yes Is this Sampling Point Wthin a Wetland? Yes 
Yes 
Yes 

(Circle) 

Classification: UPLAND (U) 

(Circle) 



DATA POINT 2 
AT STAKE "WET 12-26" 

SITE 12 (TOWN GUT LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 1 

I l ~ ro jed~ i t e :  IHDIV-NSWC SITE 12 I  ate: SEPTEMBER 30.1999 1 
Ihpplicant: US NAVY I~ountv: CHARLES 11 
Il~nvesti~ator: J. PEMON DOUB, PWS Islate:- MARYLAND 

Is the site significantly disturbed (Atypical Situation)?: 

Is the area a potential Problem Area?: 

(If needed. ex~lain on reverse) 

VEGETATION 

I~FESTUCA ARUNDINACEA H FACU I 
Dom~nant Plant Specles Stratum lnd~cator 

POLYGONUM PUNCTATUM H OBL 

I 

Percent of Dominant Species that are OBL. FACW or FAC 
(excluding FAC-). 50 

Other Plant Specles Stratum lnd~cator 

Remarks: PLOT LOCATED AT ABRUPT TRANSITION FROM HYDROPHMIC TO UPLAND VEGETATION. FACU VEGETATION 
DOMINANT ONLY ON UPLAND SIDE OF PLOT; OBL VEGETATION DOMINANT ONLY ON WETLAND SIDE OF PLOT. 

IYDROLOGY 
Recorded Data (Described in Remarks): 

Stream, Lake, or Tide Gauge 
Aerial Photographs 
Other 

X No Recorded Data Available 

'ield Observations: 

Depth of Surface Water: NONE (in.) 
Depth to Free Water in Pit: 6 (in.) 
Depth in Saturated Soil: 3 (in.) 

lemarks: AT EDGE OF AREA WITH INDICATORS OF WETLAND H 

Wetland Hydrology Indicators: 
Primary Indicators: 

Inundated 
X Saturated in Upper 12 inches 

Water Marks 
Drift Lines 
Sediment Deposits 

Drainage Patterns in Wetlands 
Secondary Indicators (2 or more required): 

X Oxidized Root Channels in Upper 12 inches 
Water-Stained Leaves 
Local Soil Survey Data 
FAGNeutral Test 
Other (Explain in Remarks) 



DATA POINT 2 
AT STAKE "WET 12-26" 

SITE 12 (TOWN GUT LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 2 
OIL 
lap Unit Name TIDAL MARSH Drainage Class: VERY POOR 
Series and Phase): 

axonomy (subgroup): NIA Field Observations Yes m 
Confirmed Mapped Type? 

rofile Description: 

lepth Horizon Matrix Color Mottle Colors Mottle Texture Concretions, 
nches) (Munsell Moist) (Munsell Moist) AbundanceIContrast St~cture, etc, 

-3 NIA 7.5YR 4/3 7.5YR 516 APPROX. 50:50 SANDY CLAY LOAM 
-12 NIA 7.5YR 512 7.5YR 516 STREAKS, <20% SANDY CLAY LOAM .- . .. . . - - -  

2-20+ NIA 7.5YR 511 7.5YR 516 STREAKS. <20% SANDY CLAY 
WITH GRAVEL 

lydric Soil Indicators: 
Histosol - Concretions - 
Histic Epipedon High Organ~c Content in Surface Layer in Sandy Soil - - 
Sulfidic Odor - Organic Streaking in Sandy Soils - 
Aquic Moisture Regime - Listed on Local Hydric Soils List - 
Reducing Conditions Listed on National Hydric Soils List - - 
Gleyed or Low-Chroma Colors - Other (Explain in Remarks) - 

lemarks: AT EDGE OF AREA WITH FIELD INDICATORS OF HYDRIC SOIL. 

WETLAND DETERMINATION 
(Circle) I (Circle) 

Vegetation Present? yes fl 
etland Hydrology Present? 

Hydric Soils Present? 

Is this Sampling Point Wthin a Wetland? yes m 

I 

Remarks: AT ABRUPT TRANSITION FROM WETLAND TO UPLAND. 

1 

Classification: TRANSITION UPLAND (U) TO PALUSTRINE EMERGENT WETLAND (PEM) 



DATA POINT 3 
10 FEET EAST OF STAKE "WET 12-26" 

SITE 12 (TOWN GUT LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 1 

J. PEYTON DOUB, PWS 

Percent of Dominant Species that are OBL, FACW or FAC 
(excluding FAG). 67 

VEGETATION 

Remarks: PLOT LOCATED WITHIN FRINGE OF EMERGENT WETLAND VEGETATION ALONG SHORE OF PERMANENTLY INUNDATED 
POND. 

Dominant Plant Species Stratum Indicator 
POLYGONUM PUNCTATUM H OBL 
ECHINOCHLOA CRUS-GALLI H FACU 
ECHINOCHLOA WALTER1 H FACW+ 

I' 

HYDROLOGY 

Other Plant Species Stratum Indicator 

Recorded Data (Described ~n Remarks): l ~ e t l a n d  Hydrology Indicators: 
Stream, Lake, or Tide Gauge 
Aerial Photographs 
Other 

X No Recorded Data Available 

Field Observations: 
Depth of Surface Water: Surface (in.) 
Depth to Free Water in Pit: Surface (in.) 
Depth in Saturated Soil: Surface (in.) 

Primary Indicators: 
Inundated 

X Saturated in Upper 12 inches 
Water Marks 
Drift Lines 
Sediment Deposits 
Drainage Patterns in Wetlands 

Secondary Indicators (2 or more required): 
X Oxidized Root Channels in Upper 12 inches 

Water-Stained Leaves 
Local Soil Survey Data 

X FAC-Neutral Test 
Other (Explain in Remarks) 

Remarks: SATURATED FRINGE AT EDGE OF PERMANENTLY INUNDATED POND 



DATA POINT 3 
10 FEET EAST OF STAKE "WET 12-26" 

SITE 12 (TOWN GUT LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 2 
SOIL 
l l ~ a p  Unit Name TIDAL MARSH Drainage Class: VERY POOR 
(Series and Phase): 

Taxonomy (subgroup): NIA Field Observations Yes 811 
Confirmed Mapped Type? 

Profile Description: 

Depth Horizon Matrix Color Mottle Colors Mottle Texture Concretions, 
(inches) (Munsell Moist) (Munsell Moist) AbundanceIContrast Structure, etc, 
0-1 0 N/A 7.5YR 512 7.5YR 516 STREAKS, <2O% SANDY CLAY LOAM 

10-20+ NIA 7.5YR 511 7.5YR 516 STREAKS, <20% SANDY CLAY 
WITH GRAVEL 

Hydric Soil Indicators: 
Histosol - Concretions - 
Histic Epipedon - High Organic Content in Surface Layer in Sandy Soil - 
Suffidic Odor - Organic Streaking in Sandy Soils - 
Aquic Moisture Regime Listed on Local Hydric Soils List - - 
Reducing Conditions Listed on National Hydric Soils List - - 

X Gleyed or Low-Chroma Colors - Other (Explain in Remarks) - 

IlRemarks: LOW CHROMA COLORS (DEPLETED MATRIX) ARE A FIELD INDICATOR OF HYDRIC SOILS 

WETLAND DETERMINATION 
(Circle) I (Circle) 

Vegetation present? 

I 
Remarks: FRINGE OF PALUSTRINE ENERGENT WETLAND ALONG SHORE OF PERMANENTLY INUNDATED POND 

No 
No 
No 

11 

Classification: PALUSTRINE EMERGENT WETLAND (PEM) 

Is this Sampling Point Wfihin a Wetland? No 



SITE 12 
WETLAND DELINEATION TRANSECT 2 

DATA POINT 4 
DATA POINT 5 
DATA POINT 6 



DATA POINT 4 
10 FEET SOUTH OF STAKE "WET 12A-5" 

SITE 12 (TOWN GUT LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 1 

IIProiectlSite: IHDIV-NSWC SITE 12 1 Date: SEPTEMBER 30,1999 

I I ~ ~ r & a n t :  US NAVY kountv: CHARLES 

s the site significantly disturbed (Atypical Situation)?: 

s the area a potential Problem Area?: 

(If needed, explain on reverse) 

Remarks: DENSE TURF OF TALL FESCUE. NO INDICATORS OF HYDROPHYTIC VEGETATION. 

VEGETATION 

HYDROLOGY 

Dominant Plant Species Stratum Indicator 
FESTUCA ARUNDINACEA H FACU 

Recorded Data (Described in Remarks): 
Stream, Lake, or Tide Gauge 
Aerial Photographs 
Other 

X No Recorded Data Available 

Other Plant Species Stratum Indicator 
LONICERA JAPONICA H FAC- 

ield Observations: 
Depth of Surface Water: NONE (in.) 
Depth to Free Water in Pit: NONE (in.) 
Depth in Saturated Soil: 15 (in.) 

Percent of Dominant Species that are OBL, FACW or FAC 
(excluding FAC-). 0 

lemarks: NO INDICATORS OF WETLAND HYDROLOGY. 

Wetland Hydrology Indicators: 
Primary Indicators: 

Inundated 
Saturated in Upper 12 inches 
Water Marks 
Driil Lines 
Sediment Deposits 
Drainage Patterns in Wetlands 

Secondary Indicators (2 or more required): 
Oxidized Root Channels in Upper 12 inches 
Water-Stained Leaves 
Local Soil Survey Data 
FAC-Neutral Test 
Other ( E ~ ~ l a i n  in Remarks) 



DATA POINT 4 
10 FEET SOUTH OF STAKE "WET 12A-5" 

SITE 12 (TOWN GUT LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 2 
OIL 
lap Unit Name TIDAL MARSH Drainage Class: VERY POOR 
Series and Phase): 

axonomy (subgroup): NIA 

'rofile Description: 

kpth Horizon Matrix Color Mottle Colors 
nches) (Munsell Moist) (Munsell Moist) 

-2 NIA 7.5YR 412 NONE 

-6 NIA 7.5YR 412 7.5YR 516 

-1 5 NIA 7.5YR 516 NONE 

Field Observations Yes Fa 
Confirmed Mapped Type? 

Mottle Texture Concretions, 
AbundancelContrast Structure, etc. 

NIA SANDY CLAY LOAM 

APPROX. 50:50 SANDY CLAY LOAM 

NIA SANDY CLAY LOAM 

lydric Soil Indicators: 
Histosol Concretions - 

- Histic Epipedon 

Sulfidic Odor 

- 
- High Organic Content in Surface Layer in Sandy Soil 

Organic Streaking in Sandy Soils - - 
- Aquic Moisture Regime - Listed on Local Hydric Soils List 

- Reducing Conditions - Listed on National Hydric Soils List 

Gleyed or Low-Chroma Colors Other (Explain in Remarks) 

-- - - - -  - - 

temarks: NO INDICATORS OF HYDRIC SOIL. APPEARS TO BE FILL SOIL PLACED ON THE SURFACE OF THE ABANDONED 
ANDFILL. AUGER REFUSAL AT APPROXIMATELY 15 INCHES 

WETLAND DETERMINATION 
11 Circle) I (Circle) 

Vegetation Present? 
etland Hydrology Present? 

Hydric Soils Present? 

Yes Is this Sampling Point Wthin a Wetland? Yes 
Yes 
Yes 

I 

Remarks: UPGRADIENT END OF TRANSECT IN OBVIOUS UPLAND. 

I1  

Classification: UPLAND (U) 



DATA POINT 5 
AT STAKE "WET 12A-5" 

SITE 12 (TOWN GUT LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 1 

MARYLAND 

the site significantly disturbed (Atypical Situation)?: 

the area a potential Problem Area?: 

Remarks: PLOT LOCATED AT ABRUPT TRANSITION FROM HYDROPHMIC TO UPLAND VEGETATION. FACU VEGETATION 
DOMINANT ONLY ON UPLAND SIDE OF PLOT; OBL VEGETATION DOMINANT ONLY ON WETLAND SIDE OF PLOT. 

VEGETATION 

HYDROLOGY 

Dominant Plant Species Stratum Indicator 
FESTUCA ARUNDINACEA H FACU 
POLYGONUM PUNCTATUM H OBL 
LONICERA JAPONICA H FAC- 

Recorded Data (Described in Remarks): 
Stream. Lake, or Tide Gauge 
Aerial Photographs 
Other 

X No Recorded Data Available 

Other Plant Species Stratum lndicator 
JUNCUS EFFUSE H FACW+ 

3eld Observations: 
Depth of Surface Water: NONE (in.) 
Depth to Free Water in Pit: 12 (in.) 
Depth in Saturated Soil: 10 (in.) 

Percent of Dominant Species that are OBL, FACW or FAC 
(excluding FAC-). 33 

lemarks: AT EDGE OF AREA WITH INDICATORS OF WETLAND H) 

Vetland Hydrology Indicators: 
Primary Indicators: 

Inundated 
X Saturated in Upper 12 inches 

Water Marks 
Drift Lines 
sediment Deposits 
Drainage Patterns in Wetlands 

Secondary Indicators (2 or more required): 
Oxidized Root Channels in Upper 12 inches 
Water-Stained Leaves 
Local Soil Survey Data 
FAGNeutral Test 
Other (Explain in Remarks) 

3OLOGY 



DATA POINT 5 
AT STAKE "WET 12A-5" 

SITE 12 (TOWN GUT LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 2 
SOIL 
I ~ M ~ D  Unit Name TIDAL MARSH Drainage Class: VERY POOR 
(series and Phase): 

Taxonomy (subgroup): NIA 

Profile Description: 

Depth Horizon Matrix Color Mottle Colors 
(inches) (Munsell Moist) (Munsell Moist) 

0-2 NIA 7.5YR 413 NONE 

2 6  N/A 7.5YR 413 7.5YR 516 

6-1 2 NIA 7.5YR 516 NONE 
12-20+ NIA 7.5YR 511 7.5YR 516 

Field Observations 
Confirmed Mapped Type? 

Yes W 

Mottle 
AbundancelContrast 

NIA 

APPROX. 5050 

NIA 
STREAKS. <20% 

Texture Concretions, 
Sttudure, etc, 

SANDY CLAY LOAM 
SANDY CLAY LOAM 

SANDY CLAY LOAM 

SANDY CLAY LOAM 

Hydric Soil Indicators: 
Histosol Concretions - - 
Histic Epipedon High Organic Content in Surface Layer in Sandy Soil - - 
Suttidic Odor Organic Streaking in Sandy Soils - - 
Aauic Moisture Reaime Listed on Local Hydric Soils List - - - 
Reducing Conditions Listed on National Hydric Soils List - - 
Gleyed or Low-Chroma Colors - Other (Explain in Remarks) - 

Remarks: AT EDGE OF AREA WITH FIELD INDICATORS OF HYDRIC SOIL. 

lydrophytic Vegetation Present? Is this Sampling Point Wthin a Wetland? 

Vetland Hydrology Present? 
lydric Soils Present? 

lemarks: AT ABRUPT TRANSITION FROM WETLAND TO UPLAND. 

Classification: TRANSITION UPLAND (U) TO PALUSTRINE EMERGENT WETLAND (PEM) 



DATA POINT 6 
10 FEET NORTH OF STAKE "WET 12A-5" 

SITE 12 (TOWN GUT LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 1 

IHDIV-NSWC SITE 12 Date: SEPTEMBER 30,1999 

US NAVY County: CHARLES 

Investigator: J. PEYTON DOUB, PWS I state: MARYLAND II 
Is the site significantly disturbed (Atypical Situation)?: 

Is the area a potential Problem Area?: 
(If needed, explain on reverse) I 

VEGETATION 

I 

Percent of Dominant Species that are OBL, FACW or FAC 
(excluding FAC-). 100 

- 

It~emarks: PLOT LOCATED WITHIN FRINGE OF EMERGENT WETLAND VEGETATION ALONG SHORE OF PERMANENTLY INUNDATED 

Dom~nant Plant Speues Stratum lnd~cator 
POLYGONUM PUNCTATUM H OBL 

Other Plant Spec~es Stratum lndrcator 
JUNCUS EFFUSE H F ACW+ 
LONICERA JAPONICA H FAC- 

YDROLOGY 
Recorded Data (Described in Remarks): 

Stream, Lake, or Tide Gauge 
Aerial Photographs 
Other 

I ,  

- 

X No Recorded Data Available 

POND. TWO DEAD BLACK LOCUST (ROBINIA PSUEDOACACIA) (FACU-) SAPLINGS WITHIN PLOT. 

ield Observations: 
Depth of Surface Water: 
Depth to Free Water in Pit: 
Depth in Saturated Soil: 

NONE (in.) 
4 fin.) ,-- , 
SURFACE (in.) 

[emarks: SATURATED FRINGE AT EDGE OF PERMANENTLY INUC 

Wetland Hydrology Indicators: 
Primary Indicators: 

Inundated 
X Saturated in Upper 12 inches 

Water Marks 
Driff Lines 
Sediment Deposits 
Drainage Patterns in Wetlands 

Secondary Indicators (2 or more required): 
X Oxidized Root Channels in Upper 12 inches 

Water-Stained Leaves 
Local Soil Survey Data 

X FACNeutral Test 
Other (Explain in Remarks) 

DATED POND 



DATA POINT 6 
10 FEET NORTH OF STAKE "WET 12A-5" 

SITE I 2  (TOWN GUT LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 2 
OIL 
lap Unit Name TIDAL MARSH Drainage Class: VERY POOR 
Series and Phase): 

axonomy (subgroup): NIA Field Observations Yes I 
Confirmed Mapped Type? 

'rofile Description: 

lepth Horizon Matrix Color Mottle Colors Mottle Texture Concretions, 
nches) (Munsell Moist) (Munsell Moist) AbundanceIContrast Structure, etc, 

-12 NIA 7.5YR 512 7.5YR 516 APPROX 50:50 SANDY CLAY LOAM 

2-20+ NIA 7.5YR 511 7.5YR 516 STREAKS, <20% SANDY CLAY 

lydric Soil Indicators: 
Histosol Concretions - 

- Histic Epipedon 

Suffidic Odor 

- 
- High Organic Content in Surface Layer in Sandy Soil 

Organic Streaking in Sandy Soils - - 
X Aquic Moisture Regime - - Listed on Local Hydric Soils List 

- Reducing Condlions - Listed on National Hydric Soils List 

- Gleyed or LowChroma Colon - Other (Explain in Remarks) 

- - - - 

bmarks: DEAD UPLAND TREES IN THIS FRINGE AREA SUGGEST THAT HYDROLOGICAL CONDITIONS HAVE BECOME WElTER IN 
tECENT YEARS. SOIL COLORS MAY NOT YET REFLECT CURRENT HYDROLOGICAL CONDITIONS. 

WETLAND DETERMINATION 
(Circle) (Circle) 

Hydrophytic Vegetation Present? NO (Is this Sampling Point Wthin a Wetland? No 
Wetland Hydrology Present? No 
Hydric Soils Present? No 

Remarks: FRINGE OF PALUSTRINE ENERGENT WETLAND ALONG SHORE OF PERMANENTLY INUNDATED POND 

Classification: PALUSTRINE EMERGENT WETLAND (PEM) 



SITE 12 
WETLAND DELINEATION TRANSECT 3 

DATA POINT 7 
DATA POINT 8 
DATA POINT 9 
DATA POINT10 



DATA POINT 7 
15 FEET NORTH OF STAKE "WET 12A-28" 

SITE 12 (TOWN GUT LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 1 

llDo Normal Circumstances exist on the site?: 

ProjectISite: IHDIV-NSWC SITE 12 

Applicant: US NAW 
Investigator: J. PEYTON DOIJB, PWS 

111s the site significantly disturbed (Atypical Situation)?: Yes 

Date: SEPTEMBER 30,1999 

County: CHARLES 

State: MARYLAND 

II Is the area a potential Problem Area?: Yes 
(If needed, ex~lain on reverse) 1 

VEGETATION 
Stratum 

S A 
Dominant Plant Species Stratum Indicator 

QUERCUS PRINUS C UPL 
QUERCUS RUBRA C FACU- 
ACER RUBRUM C FAC 
QUERCUS ALBA C FACU- 
LIQUIDAMBAR STYRACIFLUA C FAC 
PINUS VlRGlNlANA SA NONE 
LIQUIDAMBAR STYRACIFLUA SH F AC 

lndicator 
FAC 
FACU- 

Other Plant Species 
ACER RUBRUM 
QUERCUS ALBA 

Itpercent of Dominant Spedes that are OBL. FACW or FAC 
I 

II (excluding FAC-). 50 

Remarks: NO INDICATORS OF HYDROPHYTIC VEGETATION. VIRGINIA PINE ALMOST NEVER OCCURS IN WETLANDS AND MAY BE 
THOUGHT OF AS 'UPL". THE VIRGINIA PINES NEAR THIS PLOT ARE MOSTLY DEAD SAPLINGS THAT APPEAR TO HAVE BEEN 
SUPPRESSED BY THE CANOPY. 

HYDROLOGY 
Recorded Data (Described in Remarks): 

Stream, Lake, or Tide Gauge 
Aerial Photographs 
Other 

X No Recorded Data Available 

3eld Observations: 

Depth of Surface Water: NONE (in.) 
Depth to Free Water in Pit: NONE (in.) 
Depth in Saturated Soil: NONE (in.) 

lemarks: NO INDICATORS OF WETLAND HYDROLOGY. 

Vetland Hydrology lndicators: 
Primary Indicators: 

Inundated 
Saturated in Upper 12 inches 
Water Marks 
Drifl Lines 
Sediment Deposits 
Drainage Patterns in Wetlands 

Secondary Indicators (2 or more required): 
Oxidized Root Channels in Upper 12 inches 
Water-Stained Leaves 
Local Soil Survey Data 
FAGNeutral Test 
Other (Explain in Remarks) 



DATA POINT 7 
15 FEET NORTH OF STAKE "WET 12A-28" 

SITE 12 (TOWN GUT LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 2 
SOlL 

lap Unit Name SANDY LAND. STEEP Drainage Class: NOT SPECIFIED 
Series and Phase): 

axonomy (subgroup): NIA Field Observations No 
Confirmed Mapped Type? 

'rofile Description: 

kpth Horizon Matrix Color Mottle Colors Mottle Texture Concretions, 
nches) (Munsell Moist) (Munsell Moist) Abundance/Contrast Structure, etc, 

-1 A 1 0Y R 412 NONE NIA LOAM 

-1 2 B 1 OY R 616 NONE NIA SANDY CLAY LOAM 

2-20+ B 1 OY R 514 NONE NIA SANDY LOAM 

lydric Soil Indicators: 
Histosol Concretions - - 

- Histic Epipedon - High Organic Content in Surface Layer in Sandy Soil 

- Sulfidic Odor - Organic Streaking in Sandy Soils 

- Aquic Moisture Regime - Listed on Local Hydric Soils List 

- Reducing Conditions - Listed on National Hydric Soils List 

- Gleyed or Low-Chroma Colors - Other (Explain in Remarks) 

temarks: NO INDICATORS OF HYDRIC SOlL 

WETLAND DETERMINATION 
8 (Circle) I (Circle) 

Yes Is this Sampling Point Wdhin a Wetland? Yes 
Yes 
Yes 

I 

Remarks: UPGRADIENT END OF TRANSECT IN OBVIOUS UPLAND. 

- - 

Classification: UPLAND (U) 



DATA POINT 8 
5 FEET NORTH OF STAKE "WET 12A-28" 

SITE 12 (TOWN GUT LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 1 

II Investigator: J. PEYTON DOUB, PWS MARYLAND II 
I IHDIV-NSWC SITE 12 

us NAVY 

Is the site significantly disturbed (Atypical Situation)?: 
Is the area a potential Problem Area?: 

Date: SEPTEMBER 30,1999 
County: CHARLES 

(If needed, explain on reverse) 

Remarks: DRY EDGE OF BOlTOMLAND HARDWOOD FOREST. DOMINATED BY FAC SPECIES WITH NO FACW OR OBL SPECIES. 

VEGETATION 

- - .  

Recorded Data (Described in Remarks): 

Dominant Plant Species Stratum Indicator 
ACER RUBRUM C FAC 
QUERCUS RUBRA C FACU- 
ACER RUBRUM S A F AC 
LIQUIDAMBAR STYRACIFLUA SH FAC 

Stream, Lake, or Tide Gauge 
Aerial Photographs 
Other 

X No Recorded Data Available 

Other Plant Species Stratum Indicator 
LIQUIDAMBAR STYRAClFLUA SH F AC 
CAREX PENSYLVANICA (?) H NONE 

3eld Observations: 

Percent of Dominant Species that are OBL. FACW or FAC 
(excluding FAC-). 75 

Depth of Surface Water: NONE (in.) 
Depth to Free Water in Pit: NONE (in.) 
Depth in Saturated Soil: NONE (in.) 

temarks: NO INDICATORS OF WETLAND HYDROLOGY. 

Vetland Hydrology Indicators. 
Primary Indicators: 

Inundated 
Saturated in Upper 12 inches 
Water Marks 
Driff Lines 
Sediment Deposits 
Drainage Pattems in Wetlands 

Secondary Indicators (2 or more required): 
Oxidized Root Channels in Upper 12 inches 
Water-Stained Leaves 
Local Soil Survey Data 
FAC-Neutral Test 
Other (Explain in Remarks) 



DATA POINT 8 
5 FEET NORTH OF STAKE "WET 12A-28" 

SITE 12 (TOWN GUT LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 2 
OIL 
lap Un l  Name TIDAL MARSH Drainage Class: VERY POOR 
series and Phase): 

axonomy (subgroup): NIA Field Obse~ations Yes e 
Confirmed Mapped Type? 

rofile Description: 

epth Horizon Matrix Color Mottle Colors Mottle Texture Concretions, 
nches) (Munsell Moist) (Munsell Moist) AbundanceIContrast Structure, etc, 

-2 A 1 OYR 412 NONE NIA LOAM 

-1 5 B 1 OY R 616 1 OYR 611 APPROX. 80:20 CLAY 

520+ B 1 OYR 616 1 OYR 611 APPROX. 5050 SANDY CLAY LOAM 

lydric Soil Indicators: 

- Histosol 

Histic Epipedon - . . 

- Sulfidic Odor 

- Aquic Moisture Regime 

Reducing Condlions 

- Concretions 
High Organic Content in Surface Layer in Sandy Soil - . - 

Organic Streaking in Sandy Soils - 
- Listed on Local Hydric Soils List 

Listed on National Hydric Soils List - - - 
Gleyed or LowChroma Colors - Other (Explain in Remarks) - 

Lmarks: NO INDICATORS OF HYDRIC SOIL. 

WETLAND DETERMINATION 
(Circle) (Circle) 

etland Hydrology Present? Yes 
Yes 

I 
Remarks: AREA IS DOMINATED BY FAC PLANT SPECIES AND TECHNICALLY MEETS THE DELINEATION CRITERIA FOR 
HYDROPHYTIC VEGETATION. HOWEVER, DOMINANCE BY FAC SPECIES WITHOUT ANY OBL OR FACW SPECIES DOES NOT TRULY 
INDICATE HYDROPHYTIC VEGETATION. 

11 

Classification: UPLAND (U) 



DATA POINT 9 
AT STAKE "WET 12A-28" 

SITE 12 (TOWN GUT LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 1 

s the site significantly disturbed (Atypical Situation)?: 

ProjectISite: IHDIV-NSWC SITE 12 

Applicant: US NAW 

Investigator: J. PEYTON DOUB. PWS 

Date: SEPTEMBER 30,1999 
County: CHARLES 

State: MARYLAND 

I 
Percent of Dominant Species that are OBL, FACW or FAC 
(excluding FAC-). 100 

VEGETATION 

Remarks: PLOT LOCATED AT ABRUPT TRANSITION FROM HYDROPHYTIC TO UPLAND VEGETATION. FACU VEGETATION 
DOMINANT ONLY ON UPLAND SlDE OF PLOT; OBL VEGETATION DOMINANT ONLY ON WETLAND SlDE OF PLOT. 

Dominant Plant Species Stratum Indicator 
ACER RUBRUM C FAC 
ACER RUBRUM S A FAC 
LIQUIDAMBAR STYRACIFLUA SH FAC 
CAREX PENSYLVANICA (?) H NONE 

IYDROLOGY 

Other Plant Species Stratum Indicator 
QUERCUSRUBRA C FACU- 
JUNCUS EFFUSIS H FACW+ 
LONICERA JAPONICA H FAG 

Recorded Data (Described in Remarks): 
Stream, Lake, or Tide Gauge 
Aerial Photographs 
Other 

X No Recorded Data Available 

'ield Observations: 
Depth of Surface Water: NONE (in.) 
Depth to Free Water in Pit: 10 (in.) 
Depth in Saturated Soil: 6 (in.) 

Lemarks: AT EDGE OF AREA WITH INDICATORS OF WETLAND Hk 

Vetland Hydrology Indicators: 
Primary Indicators: 

Inundated 
X Saturated in Upper 12 inches 

Water Marks 
Drift Lines 
Sediment Deposits 
Drainage Patterns in Wetlands 

Secondary Indicators (2 or more required): 
Oxidized Root Channels in Upper 12 inches 
Water-Stained Leaves 
Local Soil Survey Data 
FAC-Neutral Test 
Other (Explain in Remarks) 

?OLOGY 



DATA POINT 9 
AT STAKE "WET 12A-28" 

SITE 12 (TOWN GUT LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 2 
SOIL 
Map Unlt Name TIDAL MARSH Drainage Class: VERY POOR 
(Series and Phase): 

Taxonomy (subgroup): NIA Field Observations Yes 
Confirmed Mapped Type? 

Profile Description: 

Depth Horizon Matrix Color Mottle Colors Mottle Texture Concretions, 
(inches) (Munsell Moist) (Munsell Moist) AbundancelContrast Structure, etc, 

0-2 A 10YR 411 NONE NIA LOAM 

1 OYR 611 1 OY R 616 APPROX. 70:30 SANDY CLAY 

1G 7lN 1 0Y R 516 STREAKS, ~ 1 0 %  SANDY CLAY 

H Hydric Soil Indicators: 
Histosol - 

- Histic Epipedon 

Suffidic Odor - 
Aquic Moisture Regime 

Concretions - 
- High Organic Content in Surface Layer in Sandy Soil 

- Organic Streaking in Sandy Soils 

Listed on Local Hydric Soils List - - 
Reducina Conditions Listed on National Hydric Soils List - - - 

X Gleyed or LowGhroma Colors - - Other (Explain in Remarks) 

Remarks: AT EDGE OF AREA WITH FIELD INDICATORS OF HYDRIC SOIL. 

WETLAND DETERMINATION 

Hydrophytic Vegetation Present? 
Wetland Hydrology Present? 
Hydric Soils Present? 

(Circle) I (Circle) 

I 
Remarks: AT ABRUPT TRANSITION FROM WETLAND TO UPLAND. 

No 
No 
No 

-- 

Classification: TRANSITION UPLAND (U) TO PALUSTRINE FORESTED WETLAND (PFO) 

Is this Sampling Point Wlthin a Wetland? No 



DATA POINT 10 
5 FEET SOUTH OF STAKE "WET 12A-28" 

SlTE 12 (TOWN GUT LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 1 

Illnvestigator J. PEYTON DOUB, PWS Islate: MARYLAND 

IHDIV-NSWC SITE 12 
US NAVY 

llDo Normal Circumstances exist on the sle?: 

Date: SEPTEMBER 30,1999 

County: CHARLES 

II Is the site significantly disturbed (Atypical Siuation)?: 
Is the area a potential Problem Area?: 

Yes 

Yes 

11 (If needed, ex~lain on reverse) I 

VEGETATION 
Dominant Plant Species Stratum Indicator Other Plant Species Stratum Indicator 

ACER RUBRUM C FAC JUNCUS EFFUSE H FACW+ 
POLYGONUM PUNCTATUM H OBL ELYMUS VlRGlNlCUS (?) H FACW- 

Percent of Dominant Species that are OBL, FACW or FAC 
(excluding FAC-). 

L 

Remarks: PLOT LOCATED WITHIN FRINGE OF EMERGENT WETLAND VEGETATION ALONG SHORE OF PERMANENTLY INUNDATED 
POND. SEVERAL DEAD BLACK LOCUST (ROBINIA PSUEDOACACIA) (FACU-) SAPLINGS WITHIN PLOT. SMARTWEEDS (POLYGONUA 
PUNCTATUM) FORM A DENSE FRINGE AT EDGE OF POND, BUT WETLAND BOUNDARY IS SEVERAL FEET FURTHER LANDWARD. 

HYDROLOGY 
Recorded Data (Described in Remarks): (wetland Hydrology Indicators: 

Stream, Lake, or Tide Gauge 
Aerial Photographs 
Other 

X No Recorded Data Available 

'ield Observations: I 
Depth of Surface Water: NONE (in.) 
Depth to Free Water in Pit: 8 (in.) 
Depth in Saturated Soil: 4 (in.) 

!emarks SATURATED FRINGE AT EDGE OF PERMANENTLY lNUl 

Primary Indicators: 
Inundated 

X Saturated in Upper 12 inches 
Water Marks 
Drift Lines 
Sediment De~osits , - 

Drainage Patterns in Wetlands 
Secondary Indicators (2 or more required): 

X Oxidized Root Channels in Upper 12 inches 
Water-Stained Leaves 
Local Soil Survey Data 

X FAGNeutral Test 
Other (Explain in Remarks) 

DATED POND 



DATA POINT 10 
5 FEET NORTH OF STAKE "WET 12A-28" 

SITE 12 (TOWN GUT LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 2 
SOlL 
I l ~ a p  Unit Name TIDAL MARSH Dramage Class: VERY POOR 
( ~ ~ r i e s  and Phase): 

Taxonomy (subgroup): N/A Field Observations Yes !a 
Confirmed Mapped Type? 

Profile Description: 

Depth Horizon Matrix Color Mottle Colors Mottle Texture Concretions, 
(inches) (Munsell Moist) (Munsell Moist) AbundanceIContrast Stnrcture, etc. 

1 OYR 611 1 0Y R 616 STREAKS, <20% SANDY CLAY 

12-20+ 6 1 G 6/N 1 0Y R 516 STREAKS, <lo% CLAY 

IIHydric Soil Indicators: 
11 Histosol Concretions - - 

- Histic Epipedon - High Organic Content in Surface Layer in Sandy Soil 

- Sulfidic Odor - Organic Streaking in Sandy Soils 

- Aquic Moisture Regime - Listed on Local Hydric Soils List 

- Reducing Conditions - Listed on National Hydric Soils List 

X Gleyed or Low-Chroma Colors - - Other (Explain in Remarks) 

Remarks: SOlL COLORS ARE INDICATIVE OF HYDRIC SOILS 

WETLAND DETERMINATION 
r (Circle) I (Circle) II 
Hydrophytic Vegetation Present? 
Wetland Hydrology Present? 
Hydric Soils Present? 

I 

Remarks: FRINGE OF PALUSTRINE ENERGENT WETLAND ALONG SHORE OF PERMANENTLY INUNDATED POND 

No 
No 
No 

Classification: PALUSTRINE FORESTED WETLAND (PFO) 

Is this Sampling Point Wfihin a Wetland? / 



SITE 12 
WETLAND DELINEATION TRANSECT 4 

DATA POINT I 1  
DATA POINT 12 
DATA POINT 13 
DATA POINT 14 



DATA POINT 11 
20 FEET NORTHEAST OF STAKE "WET 12A-35" 

SlTE 12 (TOWN GUT LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 1 

s the area a potential Problem Area?: 

ProjecVSite: IHDIV-NSWC SITE 12 

Applicant: US N A W  

Investigator: J. PEYTON DOUB, PWS 

(If needed, explain on reverse) 

Date: SEPTEMBER 30,1999 

County: CHARLES 

State: MARYLAND 

VEGETATION 

Percent of Dominant Species that are OBL, FACW or FAC 
(excluding FAC-). 0 

Dominant Plant Species Stratum Indicator 
FESTUCA ARUNDINACEA H FACU 

Remarks: DENSE TURF OF TALL FESCUE. NO INDICATORS OF HYDROPHYTIC VEGETATION. 

Other Plant Species Stratum Indicator 
LESPEDEZA CUNEATA H NI 
GLECOMA HEDERACEA H FACU 
SOLANUM CAROLINENSE H UPL 

HYDROLOGY 
Recorded Data (Described in Remarks): 

Stream, Lake, or Tide Gauge 
Aerial Photographs 
Other 

X No Recorded Data Available 

:ield Observations: 

Depth of Surface Water: NONE (in.) 
Depth to Free Water in Pit: NONE (in.) 
Depth in Saturated Soil: NONE (in.) 

ternarks: NO INDICATORS OF WETLAND HYDROLOGY. 

Vetland Hydrology Indicators: 
Primary Indicators: 

Inundated 
Saturated in Upper 12 inches 
Water Marks 
Driff Lines 

Sediment Deposits 
Drainage Patterns in Wetlands 

Secondary Indicators (2 or more required): 
Oxidized Root Channels in Upper 12 inches 

Water-Stained Leaves 
Local Soil Survey Data 
FAC-Neutral Test 
Other (Explain in Remarks) 



DATA POINT 11 
20 FEET NORTHEAST OF STAKE "WET 12A-35" 

SITE 12 (TOWN GUT LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 2 
SOIL 
Map Unit Name TIDAL MARSH Drainage Class: NOT SPECIFIED 
(Series and Phase): 

Taxonomy (subgroup): NIA Field Observations Yes H 
Confirmed Mapped Type? 

Profile Description: 
Depth Horizon Matrix Color Mottle Colors Mottle Texture Concretions, 
(inches) (Munsell Moist) (Munsell Moist) AbundancelContrast Structure, etc, 

0-6 NIA 1 OYR 512 1 0Y R 516 FAINT STREAKS SANDY CLAY LOAM 
6-20+ NIA 1 0Y R 516 1 OYR 512 APPROX. 75:25 SANDY CLAY LOAM 

Hydric Soil Indicators: 

- Histosol 

- Histic Epipedon 

- Suffidic Odor 

Aquic Moisture Regime 

- Concretions 

High Organic Content in Surface Layer in Sandy Soil - - - 

- Organic Streaking in Sandy Soils 

Listed on Local Hydric Soils List - - 
- Reducing Conditions - Listed on National Hydric Soils List 

- Gleyed or Low-Chroma Colors - Other (Explain in Remarks) 

Remarks: NO INDICATORS OF HYDRIC SOIL. 

- - - - 

WETLAND DETERMINATION 
11 (Circle) I (Circle) 

etland Hydrology Present? 
Yes Is this Sampling Point Wfihin a Wetland? Yes 
Yes 
Yes 

Remarks: UPGRADIENT END OF TRANSECT IN OBVIOUS UPLAND. 

-~ - 

Classification: UPLAND (U) 



DATA POINT 12 
10 FEET NORTHEAST OF STAKE "WET 12A-35" 

SITE 12 (TOWN GUT LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 1 

II Investigator: J. PEYTON DOUB, PWS Istate:. MARYLAND II 
IHDIV-NSWC SITE 12 

US NAVY 

VEGETATION 

Date: SEPTEMBER 30,1999 

Countv: CHARLES 

I 
Percent of Dominant Species that are OBL. FACW or FAC 
(excluding FAC-). 0 

Dominant Plant Species Stratum Indicator 
FESTUCA ARUNDINACEA H FACU 

Remarks: DENSE TURF OF TALL FESCUE. NO INDICATORS OF HYDROPHYTIC VEGETATION. 

Other Plant Species Stratum Indicator 
LESPEDEZA CUNEATA H NI 
GLECOMA HEDERACEA H FACU 
SOLANUM CAROLINENSE H UPL 

YDROLOGY 
Recorded Data (Descnbed in Remarks): IWetland Hydrology Indicators: 

Stream, Lake, or Tide Gauge 
Aerial Photographs 
Other 

X No Recorded Data Available 

ield Observations: 
Depth 
Depth 
Depth 

of Surface Water: 
to Free Water in Pi: 
in Saturated Soil: 

NONE (in.) 
12 (in.) 
9 (in.) 

:emarks GRADUAL TRANSITION FROM DISTINCTLY WETLAND 

I Primary Indicators: 
Inundated 

X Saturated in Upper 12 inches 
Water Marks 
D M  Lines 
Sediment Deposits 
Drainage Patterns Wetlands 

Secondary Indicators (2 or more required): 
Oxidized Root Channels in Upper 12 inches 
Water-Stained Leaves 
Local Soil Survey Data 
FAGNeutral Test 
Other (Explain in Remarks) 

1 DISTINCTLY UPLAND HYDROLOGY 



DATA POINT 12 
10 FEET NORTHEAST OF STAKE "WET 12A-35" 

SITE 12 (TOWN GUT LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 2 
SOIL 
Map Unit Name TIDAL MARSH Drainage Class: VERY POOR 
(Series and Phase): 

Taxonomy (subgroup): NIA Field Observations Yes 
Confirmed Mapped Type? 

Profile Description: 

Depth Honzon Matrix Color Mottle Colors Mottle Texture Concretions, 
(inches) (Munsell Moist) (Munsell Moist) AbundancelContrast Structure, etc. 

0-3 NIA 1 0Y R 512 1 OYR 516 FAINT STREAKS SANDY CLAY LOAM 

10Y R 512 1 OYR 516 STREAKS (<I 0%) SANDY CLAY LOAM 

7.5YR 411 NONE NIA COURSE SANDT 

CLAY LOAM 

II 
- -- 

Hydric Soil Indicators: 
Histosol - 
Histic E~iDedon - . . 
Sulfidic Odor 

Concretions - 
- High Organic Content in Surface Layer in Sandy Soil 

Organic Streaking in Sandy Soils - - 
- Aquic Moisture Regime - Listed on Local Hydric Soils List 

- Reducing Conditions - Listed on National Hydric Soils List 

- Gleyed or Low-Chroma Colors - Other (Explain in Remarks) 

Remarks: SOILS BELOW 15 INCH DEPTH MAY BE ORIGINAL SOILS UNDER LANDFILL 

- -- -- 

WETLAND DETERMINATION 

etland Hydrology Present? 

(Circle) I 
Is this Sampling Point Within a Wetland? 

(Circle) 
Yes 

I 
Remarks: TRANSITIONAL AREA BUT STILL CLEARLY UPGRADIENT OF WETLAND BOUNDARY 

11 
Classification: UPLAND (U) 



DATA POINT 13 
AT STAKE "WET 12A-35" 

SlTE 12 (TOWN GUT LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 1 

IHDIV-NSWC SITE 12 Date: SEPTEMBER 30,1999 
US NAVY Countv: CHARLES 

J. PEYTON DOUB, PWS I state:, MARYLAND 

Is the area a potential Problem Area?: 

11 (If needed, explain on reverse) 1 

I 
Percent of Dominant Species that are OBL, FACW or FAC 
(excluding FAC-). 50 

VEGETATION 

Remarks: PLOT LOCATED AT ABRUPT TRANSITION FROM HYDROPHYTIC TO UPLAND VEGETATION. FACU VEGETATION 
DOMINANT ONLY ON UPLAND SlDE OF PLOT; OBL VEGETATION DOMINANT ONLY ON WETLAND SlDE OF PLOT. 

Dominant Plant Species Stratum Indicator 
FESTUCA ARUNDINACEA H FACU 
POLYGONUM PUNCTATUM H OBL 

YDROLOGY 

Other Plant Species Stratum lndicator 
GLECOMA HEDERACEA H FACU 
SOLANUM CAROLINENSE H UPL 

Recorded Data (Described in Remarks): 
Stream, Lake, or Tide Gauge 
Aerial Photographs 
Other 

X No Recorded Data Available 

ield Observations: 
Depth of Surface Water: NONE (in.) 
Depth to Free Water in Pit: 15 (in.) 
Depth in Saturated Soil: 6 (in.) 

temarks: AT EDGE OF AREA WITH INDICATORS OF WETLAND H'I 

Vetland Hydrology Indicators: 
Primary Indicators: 

Inundated 
X Saturated in Upper 12 inches 

Water Marks 
Drift Lines 
Sediment Deposits 
Drainage Patterns in Wetlands 

Secondary Indicators (2 or more required): 
Oxidized Root Channels in Upper 12 inches 
Water-Stained Leaves 
Local Soil Survey Data 
FAC-Neutral Test 
Other (Explain in Remarks) 

IROLOGY 



DATA POINT 13 
AT STAKE "WET 12A-35" 

SITE 12 (TOWN GUT LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 2 
SOIL 
Map Unit Name TIDAL MARSH Drainage Class: VERY POOR 
(Series and Phase): 
Taxonomy (subgroup): NIA Field Obse~ations Yes ?a 

Confirmed Mapped Type? 

Profile Description: 

Depth Horizon Matrix Color Mottle Colors Mottle Texture Concretions, 
(inches) (Munsell Moist) (Munsell Moist) AbundancelContrast Structure, etc, 

0-1 5 NIA 1 OY R 511 1 OYR 516 STREAKS, 4 0 %  SANDY CLAY LOAM 
1520+ NIA 1 G 4lN NONE N/A SANDY CLAY 

- 

Hydric Soil Indicators: 
Histosol Concretions - - 

- Histic Epipedon - High Organic Content in Surface Layer in Sandy Soil 

- Suffidic Odor - Organic Streaking in Sandy Soils 

- Aquic Moisture Regime - Listed on Local Hydric Soils List 

- Reducing Conditions - Listed on National Hydric Soils List 

X Gleyed or Low-Chroma Colors Other (Explain in Remarks) 

Remarks: AT EDGE OF AREA WITH FIELD INDICATORS OF HYDRIC SOIL. 

WETLAND DETERMINATION 

rophytic Vegetation Present? Is this Sampling Point Wfihin a Wetland? 
land Hydrology Present? 

Hydric Soils Present? 

Classification: TRANSITION UPLAND (U) TO PALUSTRINE EMERGENT WETLAND (PEM) 



DATA POINT 14 
10 FEET SOUTHWEST OF STAKE "WET 12A-35" 

SlTE 12 (TOWN GUT LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 1 

I~~ro iec t l~ i te :  IHDIV-NSWC SITE 12 I Date: SEPTEMBER 30, 1999 

pplicant: US NAVY County: CHARLES 

J. P E n o N  DouB, w s  State: MARYLAND II 
the area a potential Problem Area?: 

(If needed. explain on reverse) 

Percent of Dominant Species that are OBL, FACW or FAC 
(excluding FAC-). 100 

VEGETATION 

Remarks: PLOT LOCATED WITHIN FRINGE OF EMERGENT WETLAND VEGETATION ALONG SHORE OF PERMANENTLY INUNDATED 
POND. DENSE PURE COVER BY SMARTWEED (POLYGONUM PUNCTATUM). 

Dominant Plant Species Stratum Indicator 
POLYGONUM PUNCTATUM H OBL 

HYDROLOGY 

Other Plant Species Stratum Indicator 

Depth of Surface Water: NONE (in.) 
Depth to Free Water in Pit: 12 (in.) 
Depth in Saturated Soil: SURFACE (in.) 

Recorded Data (Described in Remarks): 
Stream, Lake, or Tide Gauge 
Aerial Photographs 
Other 

X No Recorded Data Available 

'ield Observations: 

lemarks: SATURATED FRINGE AT EDGE OF PERMANENTLY INUI 

Wetland Hydrology Indicators: 
Primary Indicators: 

Inundated 
X Saturated in Upper 12 inches 

Water Marks 
Drift Lines 
Sediment Deposits 
Drainage Patterns in Wetlands 

Secondary Indicators (2 or more required): 
X Oxidized Root Channels in Upper 12 inches 

Water-Stained Leaves 
Local Soil Survey Data 

X FAC-Neutral Test 
Other (Explain in Remarks) 

IATED POND 



DATA POINT 14 
10 FEET SOUTHWEST OF STAKE "WET 12A-35" 

SITE 12 (TOWN GUT LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 2 
SOlL 
l l ~ a p  Un~t Name TIDAL MARSH Drainage Class: VERY POOR 
(Series and Phase): 

Taxonomy (subgroup): NIA Field Observations Yes la 
Confirmed Mapped Type? 

Profile Description: 

Depth Horizon Matrix Color Mottle Colors Mottle Texture Concretions, 
finches) (Munsell Moist) (Munsell Moist) Abundance/Contrast Structure, etc. 

10YR 511 10YR 516 STREAKS, 4 0% SANDY CLAY LOAM 

1 G 4/N NONE NIA SANDY CLAY 

IIHydric Soil Indicators: 
11 Histosol Concretions 

H 
- 
- Histic Epipedon 

Sulfidic Odor - 
- Aquic Moisture Regime 

Reducing Conditions 

- 
- High Organic Content in Surface Layer in Sandy Soil 

Organic Streaking in Sandy Soils - 
- Listed on Local Hydric Soils List 

Listed on National Hydric Soils List - - 
X Gleyed or Low-Chroma Colors - - Other (Explain in Remarks) 

Remarks: SOlL COLORS ARE INDICATIVE OF HYDRIC SOILS. SOILS BELOW 15 INCH DEPTH MAY BE ORIGINAL SOILS UNDER THE 
LANDFILL. 

WETLAND DETERMINATION 
I (Circle) I (Circle) 11 

etland Hydrology Present? 

I 

Remarks: FRINGE OF PALUSTRINE ENERGENT WETLAND ALONG SHORE OF PERMANENTLY INUNDATED POND 

No 
No 
No 

Classification: PALUSTRINE EMERGENT WETLAND (PEM) 

Is this Sampling Point Whhin a Wetland? A 



APPENDIX B 

WETLAND DELINEATION FIELD DATA SHEETS 

SITE 42 



SITE 42 
WETLAND DELINEATION TRANSECT I 

DATA POINT 1 
DATA POINT 2 
DATA POINT 3 



DATA POINT 1 
10 FEET WEST OF STAKE "WET 42-6" 

SITE 42 (OLSON ROAD LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 1 

MARYLAND 

Is the area a potential Problem Area?: 

Percent of Dominant Species that are OBL, FACW or FAC 
(excluding FAC-). 83 

VEGETATION 

Remarks: HYDROPHMIC VEGETATION. 

Dominant Plant Species Stratum Indicator 
LIQUIDAMBAR STYRACIFLUA C FAC 

ROBlNlA PSEUDOACACIA C FACU- 
PLATANUS OCCIDENTALIS C FACW- 
LIQUIDAMBAR STYRACIFLUA S A F AC 
LIQUIDAMBAR STYRACIFLUA SH FAC 
POLYGONUM PUNCTATUM H OBL 

YDROLOGY 

Other Plant Species Stratum lndicator 

Recorded Data (Described in Remarks): 
Stream, Lake, or Tide Gauge 
Aerial Photographs 
Other 

X No Recorded Data Available 

ield Observations: 
Depth of Surface Water: NONE fin I 

I..'., 

Depth to Free Water in Pi: NONE (in.) 

Depth in Saturated Soil: NONE (in.) 

:emarks: NO INDICATORS OF WETLAND HYDROLOGY. 

letland Hydrology Indicators: 
Primary Indicators: 

Inundated 
Saturated in Upper 12 inches 
Water Marks 
Drill Lines 
Sediment Deposls 
Drainage Patterns in Wetlands 

Secondary Indicators (2 or more required): 
Oxidized Root Channels in Upper 12 inches 
Water-Stained Leaves 
Local Soil Survey Data 
FAC-Neutral Test 
Other (Explain in Remarks) 



DATA POINT 1 
10 FEET WEST OF STAKE "WET 42-6" 

SITE 42 (OLSON ROAD LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 2 
OIL 
lap Unit Name KEYPORT SILT LOAM Drainage Class: MODERATELY WELL 
Series and Phase): 

axonomy (subgroup): 5-12% SLOPES Field Observations Yes rn 
Confirmed Mapped Type? 

rofile Description: 

repth Horizon Matrix Color Mottle Colon Mottle Texture Concretions. 
nches) (Munsell Moist) (Munsell Moist) AbundanceIContrast Structure, etc, 

-1 5 NIA 1 OY R 616 NONE NIA SANDY CLAY LOAM 

520+ NIA 1 OYR 714 1 OYR 718 PATCHES, <lo% CLAY LOAM 

lydric Soil Indicators: 

- Histosol 

- Histic Epipedon 
Suffidic Odor - 

- Aquic Moisture Regime 

- Reducing Conditions 

- Gleyed or Low-Chroma Colors 

Concretions - 
- High Organic Content in Surface Layer in Sandy Soil 

- Organic Streaking in Sandy Soils 

Listed on Local Hydric Soils List - 
- Listed on National Hydric Soils List 

- Other (Explain in Remarks) 

lemarks: NO INDICATORS OF HYDRIC SOIL. THIS SOlL APPEARS TO BE FILL SOlL PLACED IN THE STREAM VALLEY AS PART OF 
HE STEAM PIPE CROSSING TO THE NORTH. 

WETLAND DETERMINATION 

etland Hydrology Present? 

(Circle) I 
Is this Sampling Point Wthin a Wetland? 

(Circle) 
Yes 

I 

Remarks: UPGRADIENT END OF TRANSECT IN OBVIOUS UPLAND. HYDROPHYTIC HERBACEOUS VEGETATION APPEARS TO BE AN 
UPLAND EXTENSION OF A PATCH OF VEGETATION LOCATED MOSTLY IN THE ADJOINING WETLANDS. WOODY VEGETATION IS 
MOSTLY FAC. 

Classification: UPLAND (U) 



DATA POINT 2 
AT STAKE "WET 42-6" 

SlTE 42 (OLSON ROAD LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 1 

I I~roject l~i te: IHDIV-NSWC SITE 42 I Date: SEPTEMBER 29,1999 11 

Do Normal Circumstances exist on the site?: 

Is the site significantly disturbed (Atypical Situation)?: 

Is the area a potential Problem Area?: 

Ilf needed. exolain on reverse) 

pplicant: US NAVY 

J. PEYTON DOUB, PWS 
-- 

BTMLD HW FOREST 

1 

County: CHARLES 

State: MARYLAND 

VEGETATION 
11 Dominant Plant S~ecies Stratum . Indicator I Other Plant S ~ e c ~ e s  Stratum Indicator 

PLATANUS OCCIDENTALIS 
C FACU- 
C FACW- 
SA FAC 
SH FAC 

POLYGONUM PUNCTATUM H 
BOEMERIA CYLlNDRlCA H OBL FACW+ - 

I 

Percent of Dominant Species that are OBL, FACW or FAC 
(excluding FAC-). 86 

Il~emarks: PLOT AT EDGE OF AREA WITHIN WHICH FALSE NETTLE (BOEMERIA CYLINDRICA) OCCURS. THE UPWARD EXTENT OF 
HYDRIC SOILS AND VISIBLE WETLAND HYDROLOGY APPEARS TO CORRESPOND TO THE UPWARD EXTENT OF FALSE NETTLE. 

YDROLOGY 
Recorded Data (Described in Remarks): 

Stream, Lake, or Tide Gauge 
Aerial Photographs 
Other 

X No Recorded Data Available 

ield Observations: 
Depth of Surface Water: NONE (in.) 
Depth to Free Water in Pit: NONE (in.) 
Depth in Saturated Soil: NONE (in.) 

lemarks: AT EDGE OF AREA WITH INDICATORS OF WETLAND HY 

Vetland Hydrology Indicators: 
Primary Indicators: 

Inundated 
Saturated in Upper 1 
Water Marks 
Drifi Lines 

Sediment Deposits 
Drainage Patterns in 

2 inches 

Wetlands 
Secondary Indicators (2 or more required): 

X Oxidized Root Channels in Upper 12 inches 
Water-Stained Leaves 
Local Soil Survey Data 

X FAGNeutral Test 
Other (Explain in Remarks) 

ROLOGY 



DATA POINT 2 
AT STAKE "WET 42-6" 

SITE 42 (OLSON ROAD LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 2 
SOIL 
Map Unl  Name KEYPORT SILT LOAM Dramage Class: MODERATELY WELL 
(Series and Phase): 

Taxonomy (subgroup): 512% SLOPES Field Observations Yes @ 
Confirmed Mapped Type? . . . . 

Profile Description: 

Depth Horizon Matrix Color Mottle Colors Mottle Texture Concretions, 
(inches) 

NIA 

(Munsell Moist) (Munsell Moist) AbundancelContrast Structure, etc, 

10Y R 614 1 0Y R 616 STREAKS (40%) SANDY CLAY LOAM 

1 OYR 711 10Y R 716 STREAKS ( 4  0%) SANDY CLAY LOAM 

10YR 711 1 OYR 716 STREAKS ( 4  0%) SANDY LOAM 

IlHydric Soil Indicators: 

11 Histosol Concretions - 
Histic E~iDedon - . . 
Suffidic Odor 

- 
High Organic Content in Surface Layer in Sandy Soil - 
Organic Streaking in Sandy Soils - - 

- Aquic Moisture Regime - Listed on Local Hydric Soils List 

- Reducing Conditions - Listed on National Hydric Soils List 

Gleyed or Low-Chroma Colors Other (Explain in Remarks) 

Remarks: AT EDGE OF AREA WITH FIELD INDICATORS OF HYDRIC SOIL. 

WETLAND DETERMINATION 
(Circle) 

Vegetation Present? Is this Sampling Point Wfihin a Wetland? Yes 
etland Hydrology Present? 

Hydric Soils Present? 

Classification: TRANSITION UPLAND (U) TO PALUSTRINE FORESTED WETLAND (PFO) 



DATA POINT 3 
10 FEET EAST OF STAKE "WET 42-6" 

SlTE 42 (OLSON ROAD LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 1 

I~~ro ject /~ i te :  IHDIV-NSWC SITE 42 

1Il"vistigator: J. PEYTON DOUB. PWS 

I~DO Nora1  Circumstances exist on the site?: 
I(ls the site significantly disturbed (Atypical.Situation)?: 

I Date: SEPTEMBER 29.1999 

County: CHARLES 

State: MARYLAND 

. .. 

the area a potential Problem Area?: 

( ~ f  needed, explain on reverse) 

yes 1 
VEGETATION 

I ~ o s n a n t  Plant Species 
LlQUlDAMBAR STYRACIFLUA 

LlQUlDAMBAR STYRACIFLUA 

Stratum - lndicator 
F AC 
FACU- 
F AC 
FAC 
FACW- 
OBL 
FACW+ 

Other Plant Species Stratum lndicator 

L 

Percent of Dominant Species that are OBL, FACW or FAC 
(excluding FAC-). 86 

Remarks: HYDROPHYTIC VEGETATION. MOST OF THIS VEGETATION COMPRISES A NARROW STRIP OF HERBS AND SHRUBS 
OVERSHADED BY TREES GROWING ON ADJOINING UPLANDS. 

HYDROLOGY 
Recorded Data (Described in Remarks): 

Stream, Lake, or Tide Gauge , 

Aerial Photographs 
Other 

X No Recorded Data Available 

ield Observations: 
Depth of Surface Water: NONE (in.) 
Depth to Free Water in Pit: NONE (in.) 
Depth in Saturated Soil: 12 (in.) 

Lemarks: EVIDENCE OF WETLAND HYDROLOGY WEAK. RUNNIN( 

Vetland Hydrology Indicators: 
Primary Indicators: 

Inundated 
X Saturated in Upper 12 inches 

Water Marks 
Drift Lines 
Sediment Deposits 
Drainage Patterns in Wetlands 

Secondary Indicators (2 or more required): 
X Oxidized Root Channels in Upper 12 inches 

Water-Stained Leaves 
Local Soil Survey Data 

X FACNeutral Test 
Other (Explain in Remarks) 

WATER IN ADJOINING STREAM MAY BE PROGRESSIVELY 
;UlTING A DEEPER CHANNEL INTO ADJOINING ALLUVIAL SOILS, LEAVING ADJOINING WETLANDS PROGRESSIVELY DRIER. 



DATA POINT 3 
10 FEET EAST OF STAKE "WET 42-6" 

SITE 42 (OLSON ROAD LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 2 
SOIL 
Map Unit Name KEYPORT SILT LOAM Drainage Class: MODERATELY WELL 
(Senes and Phase): 

Taxonomy (subgroup): 512% SLOPES Field Observations Yes ill 
Confirmed Mapped Type? 

Profile Description: 

Depth Horizon Matrix Color Mottle Colors Mottle Texture Concretions, 
(inches) (Munsell Moist) (Munsell Moist) AbundancelContrast Structure, etc. 

0-2 NIA 1 OYR 614 1 OYR 616 STREAKS, 4 0 %  SANDY CLAY LOAM 

2-1 8 NIA 1 0Y R 612 1 OY R 618 STREAKS, ~ 2 0 %  SANDY CLAY LOAM 

1 &20+ NIA 1 OYR 711 I OYR 716 STREAKS, <20% FINE SANDY LOAM 

- 

Hydric Soil Indicators: 

- Histosol - Concretions 

- Histic Epipedon - High Organic Content in Surface Layer in Sandy Soil 

- Suffidic Odor - Organic Streaking in Sandy Soils 

- Aquic Moisture Regime - Listed on Local Hydric Soils List 

- Reducing Conditions - Listed on National Hydric Soils List 

X Gleyed or Low-Chroma Colors - - Other (Explain in Remarks) 

r -- - -- 

Remarks: LOW CHROMA COLORS (DEPLETED MATRIX) ARE A FIELD INDICATOR OF HYDRIC SOILS 

WETLAND DETERMINATION 
11 (Circle) I (C~rcle) 

Vegetation Present? 
etland Hydrology Present? 

Hydric Soils Present? 

I 
Remarks: NARROW STRIP OF WETLANDS BORDERING PERENNIAL HEADWATER STREAM CHANNEL. 

No 
No 
No 

Classification: PALUSTRINE FORESTED WETLAND (PFO) 

Is this Sampling Point Wfihin a Wetland? No 



SITE 42 
WETLAND DELINEATION TRANSECT 2 

DATA POINT 4 
DATA POINT 5 
DATA POINT 6 
DATA POINT 7 



DATA POINT 4 
20 FEET NORTHEAST OF STAKE "WET 42-32" 

SITE 42 (OLSON ROAD LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 1 

I)~roiec./Site: IHDIV-NSWC SITE 42 I  ate: SEPTEMBER 29.1999 
pplicant: US NAVY County: CHARLES 

J. PEMON DOUB, PWS State: MARYLAND 

s the area a potential Problem Area?: 

11 (If needed, explain on reverse) I 

VEGETATION 
Dominant Plant Species Stratum Indicator Other Plant Species Stratum Indicator 

FESTUCA ARUNDINACEA H FACU LIQUIDAMBAR STYRACIFLUA S A FAC 
LIQUIDAMBAR STYRACIFLUA SH . FAC 
SOLANUM CAROLINENSE H UPL 
HELIANTHUS TUBEROSUS (?) H FAC 
ATHYRIUM FELIX-FEMINA H FAC 

I 

Percent of Dominant Species that are OBL. FACW or FAC 
(excluding FAC-). 0 

Remarks: OLD FIELD VEGETATION ON WELL DRAINED AREA. THIS IS A DENSE TURF OF TALL FESCUE (FESTUCA ARUNDINACEA). 

HYDROLOGY 
Recorded Data (Described in Remarks): 

Stream, Lake, or Tide Gauge 
Aerial Photographs 
Other 

X No Recorded Data Available 

'ield Observations: 
Depth of Surface Water: NONE (in.) 
Depth to Free Water in Pit: NONE (in.) 
Depth in Saturated Soil: NONE (in.) 

lemarks: NO EVIDENCE OF WETLAND HYDROLOGY. 

Vetland Hydrology Indicators: 
Primary Indicators: 

Inundated 
Saturated in Upper 12 inches 
Water Marks 
Drift Lines 
Sediment Deposits 
Drainage Patterns in Wetlands 

Secondary Indicators (2 or more required): 
Oxidized Root Channels in Upper 12 inches 
Water-Stained Leaves 

--- - - 

Local Soil Survey Data 
FAC-Neutral Test 
Other (Explain in Remarks) 



DATA POINT 4 
20 FEET NORTHEAST OF STAKE "WET 42-32" 

SITE 42 (OLSON ROAD LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 2 
SOlL 
I~M~D Unit Name KEYPORT SILT LOAM Drainage Class: MODERATELY WELL 
(series and Phase): 

Taxonomy (subgroup): 2-5% SLOPES Field Observations No 
Confirmed Mapped Type? 

Profile Description: 

Deoth Horizon Matrix Color Mottle Colors Mottle Texture Concretions, 1- A -  
(Munsell Moist) (Munsell Most) AbundancelContrast Structure, etc, 

10Y R 413 NONE NIA FINE SANDY LOAM 

E 10Y R 5/4 NONE NIA FINE SANDY LOAM 

1 OYR 616 NONE NIA FINE SANDY LOAM 

1 0Y R 716 NONE NIA SANDY CLAY 

Hydric Soil Indicators: 
Histosol - Concretions - 
Histic Epipedon - High Organic Content in Surface Layer in Sandy Soil - 
Sultidic Odor Organic Streaking in Sandy Soils - 

- Aquic Moisture Regime 
Reducing Conditions 

- - 
- Listed on Local Hydric Soils List 

Listed on National Hydric Soils List - - 
Gleyed or Low-Chroma Colors - Other (Explain in Remarks) - 

Remarks: NO INDICATORS OF HYDRIC SOIL. ALTHOUGH IN CLEARED AREA ASSOCIATED WITH LANDFILL, SOILS APPEAR TO 
GENERALLY RESEMBLE THE ORIGINAL KEYPORT SERIES MAPPED FOR THIS LOCATION INTHE COUNTY SOlL SURVEY. 

WETLAND DETERMINATION 

drophytic Vegetation Present? Is this Sampling Point Wfihin a Wetland? 
tland Hydrology Present? 

Hydric Soils Present? 

I 

Remarks: UPGRADIENT END OF TRANSECT IN OBVIOUS UPLAND. 

Classification: UPLAND (U) 



DATA POINT 5 
10 FEET NORTHEAST OF STAKE "WET 42-32" 

SlTE 42 (OLSON ROAD LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 1 

II~roiect/~ite: IHDIV-NSWC SITE 42 I Date: SEPTEMBER 29,1999 
pplicant: US NAW County: CHARLES 

J. PEMON DOUB. PWS State: MARYLAND 

Circumstances exist on 
- 
the site?: 

II Is the site significantly disturbed (Atypical Situation)?: Yes 

Is the area a potential Problem Area?: Yes 

I 

No l~ommunrty ID: 
Transect ID: 

Plot ID: 

11 (If needed, explain on reverse) I 

DECIDUOUS FOREST 
2 

5 

VEGETATION 
11 Dominant Plant Species Stratum Indicator 
LIRIODENDRON TULIPIFERA C FACU 
FAGUS GRANDIDENTATA C FACU 

C F AC 
S A FACU 
S A FAC 
SH FAC 
H FACU- 

Other Plant Species Stratum Indicator 
LONICERA JAPONICA H FAC- 
SETARIA SP. H VAR 
COMMELINA COMMUNIS H FAC- 

I 

Percent of Dominant Species that are OBL. FACW or FAC 
(excluding FAC-). 43 

Remarks: NO EVIDENCE OF HYDROPHMIC VEGETATION. THIS IS A SMALL REMNANT PATCH OF MATURE DECIDUOUS FOREST 
THAT WAS NOT CLEARED IN CONNECTION WITH THE LANDFILL OR SURROUNDING CONSTRUCTION ACTIVITIES. 

IYDROLOGY 

Depth of Surface Water: NONE (in.) 
Depth to Free Water in Pit: NONE (in.) 
Depth in Saturated Soil: NONE (in.) 

Recorded Data (Described in Remarks): 
Stream, Lake, or Tide Gauge 
Aerial Photographs 
Other 

X No Recorded Data Available 

'ield Observations: 
Drainage Patterns in Wetlands 

Secondary Indicators (2 or more required): 
Oxidized Root Channels in Upper 12 inches 
Water-Stained Leaves 

Wetland Hydrology indicators: 
Primary Indicators: 

Inundated 
Saturated in Upper 12 inches 
Water Marks 
Dri i  Lines 
Sediment Deposits 

Local Soil Survey Data 
FAC-Neutral Test 
Other (Ex~lain in Remarks) 

lemarks: NO EVIDENCE OF WETLAND HYDROLOGY. 



DATA POINT 5 
10 FEET NORTHEAST OF STAKE "WET 42-32" 

SITE 42 (OLSON ROAD LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 2 
SOlL 
Map Unit Name KEYPORT SILT LOAM Drainage Class: MODERATELY WELL 
(Series and Phase): 

Taxonomy (subgroup): 2-5% SLOPES Field Observations No 
Confirmed Mapped Type? 

Profile Description: 

Depth Horizon Matrix Color Mottle Colors Mottle Texture Concretions. 
(inches) (Munsell Moist) (Munsell Moist) AbundancelContrast Structure, etc, 

0-1 A 1 0Y R 413 NONE NIA FINE SANDY LOAM 
16 B 1 OY R 616 NONE NIA FINE SANDY LOAM 

6-8 ? 1 0Y R 412 NONE N/A FINE SANDY LOAM 

&20+ B 1 0Y R 514 NONE NIA FINE SANDY LOAM 
FEW MN CONCRET. 

Hydric Soil Indicators: 

- Histosol - Concretions 

- Histic Epipedon - High Organic Content in Surface Layer in Sandy Soil 

- Suffidic Odor - Organic Streaking in Sandy Soils 

- Aquic Moisture Regime - Listed on Local Hydric Soils List 

Reducing Conditions - Listed on National Hydric Soils List - 
Gleyed or Low-Chroma Colors - Other (Explain in Remarks) - 

Remarks: DEEP OCCURRENCE OF MN CONCRETIONS IS NOT SUFFICIENT EVIDENCE TO DETERMINE THAT SOlL IS HYDRIC. 
PROFILE DATA SUGGESTS SOME DISTURBANCE OF THIS SOIL, BUT VERY OLD TREES SUGGEST THAT ANY DISTURBANCE 
WOULD HAVE DATED FROM MORE THAN A CENTURY AGO. 

WETLAND DETERMINATION 

rophytic Vegetation Present? Is this Sampling Point Wthin a Wetland? 

land Hydrology Present? 

Classification: UPLAND (U) 



DATA POINT 6 
AT STAKE "WET 42-32" 

SlTE 42 (OLSON ROAD LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 1 

l~~ro jecv~ i te :  IHDIV-NSWC SITE 42 I Date: SEPTEMBER 29,1999 

IkDiicant: US NAVY I~ountv: CHARLES 
Illnvestigator: J. PEMON DOUB, PWS I~tate: '  MARYLAND 

Is the area a potential Problem Area?: 

(If needed, explain on reverse) 

VEGETATION 
Dominant Plant Species 

LIRIODENDRON TULIPIFERA 
FAGUS GRANDIDENTATA 
LIQUIDAMBAR STYRACIFLUA 
LIQUIDAMBAR STYRACIFLUA 
POLYSTICHUM ACROSTICH. 
POLYGONUM PUNCTATUM 
BOEMERIA CYLlNDRlCA 

Stratum 
C 

Indicator 
FACU 
FACU 
FAC 
FAC 
FACU- 
OBL 
FACW+ 

Other Plant Species 
LONICERA JAPONICA 
SETARIA SP. 
COMMELINA COMMUNE 
CAREX STRICTA 
JUNCUS EFFUSUS 

Stratum 
H 
H 
H 
H 
H 

Indicator 
FAC- 
VAR . . .. . 

FAC- 
OBL 
FACW+ 

I 

Percent of Dominant Species that are OBL, FACW or FAC 
(excluding FAC-). 57 

qemarks: AT SHARP TRANSITION FROM UPLAND TO WETLAND VEGETATION 

HYDROLOGY 
Recorded Data (Described in Remarks): 

Stream, Lake, or Tide Gauge 
Aerial Photographs 
Other 

X No Recorded Data Available 

:ield Observations: 
Depth of Surface Water: NONE (in.) 
Depth to Free Water in Pit: 16 (in.) 
Depth in Saturated Soil: 12 (in.) 

lemarks: AT EDGE OF AREA WITH INDICATORS OF WETLAND HY 

Vetland Hydrology Indicators: 
Primary Indicators: 

Inundated 
X Saturated in Upper 12 inches 

Water Marks 
Drifi Lines 
Sediment Deposits 
Drainage Pattems in Wetlands 

Secondary Indicators (2 or more required): 
Oxidized Root Channels in Upper 12 inches 
Water-Stained Leaves 
Local Soil Survey Data 
FAC-Neutral Test 
Other Emlain in Remarks) 

ROLOGY 



DATA POINT 6 
AT STAKE "WET 42-32" 

1 0Y R 514 NONE NIA FINE SANDY LOAM 

12-20+ 1 OYR 511 1 OY R 516 STREAKS, 4 0 %  FINE SANDY LOAM 

SITE 42 (OLSON ROAD LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 2 
SOIL 

IFc iCSZk ica to rs :  
Histosol 

- 

- 
- Histic Epipedon 

Sulfidic Odor 

Map Unit Name KEYPORT SILT LOAM Drainage Class: MODERATELY WELL 
(Series and Phase): 

Taxonomy (subgroup): 2-5% SLOPES Field Observations Yes I 
Confirmed Mapped Type? 

Profile Description: 

Depth Horizon Matrix Color Mottle Colors Mottle Texture Concretions, 
(inches) (Munsell Moist) (Munsell Moist) AbundancelContrast Structure, etc, 

0-2 A 1 0Y R 412 NONE NIA FINE SANDY LOAM 

- 
Aquic Moisture Regime 

Concretions - 
- High Organic Content in Surface Layer in Sandy Soil 

- Organic Streaking in Sandy Soils 
Listed on Local Hydric Soils List - - 

Reducing Condlions Listed on National Hvdric Soils List - - - 
- Gleyed or Low-Chroma Colors - Other (Explain in Remarks) 

Remarks: AT EDGE OF AREA WITH FIELD INDICATORS OF HYDRIC SOIL. 

WETLAND DETERMINATION 
(Circle) 

Hydrophytic Vegetation Present? i Is this Sampling Point Wthin a Wetland? Yes 

Wetland Hydrology Present? 
Hydric Soils Present? 

I 
Remarks: AT ABRUPT TRANSITION FROM WETLAND TO UPLAND. 

Classification: TRANSITION UPLAND (U) TO PALUSTRINE EMERGENT WETLAND (PEM) 



DATA POINT 7 
10 FEET SOUTHWEST OF STAKE "WET 42-32" 

SlTE 42 (OLSON ROAD LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 1 

Do Normal Circumstances exist on the site?: 
Is the site significantly disturbed (Atypical Sluation)?: 

Is the area a potential Problem Area?: 

(If needed, exolain on reverse) 

ProjectlSite: IHDIV-NSWC SITE 42 

Applicant: US NAVY 
Investigator: J. PEYTON DOUB, PWS 

Community ID: SHADED MARSH 

Transect ID: 2 

Plot ID: 7 

Date: SEPTEMBER 29,1999 

County: CHARLES 

State: MARYLAND 

VEGETATION 

Percent of Dominant Species that are OBL, FACW or FAC 
(excluding FAC-). 100 

Dominant Plant Species Stratum Indicator 
POLYGONUM PUNCTATUM H OBL 
BOEMERIA CYLlNDRlCA H FACW+ 

Remarks: HYDROPHYTIC VEGETATION. AREA SHADED BY OVERHANGING LIMBS OF TREES ON UPLANDS. BUT THESE TREES NO1 
USED IN DETERMINATION WHETHER VEGETATION IS HYDROPHYTIC. 

Other Plant Speaes Stratum Indicator 
CAREX STRICTA H OBL 
JUNCUS EFFUSUS H FACW+ 

HYDROLOGY - - 

Recorded Data (Described in Remarks): I v 
Stream, Lake, or Tide Gauge 
Aerial Photographs 
Other 

X No Recorded Data Available 

IlField Obsewations: 

I Depth of Surface Water: NONE (in.) 
Depth to Free Water in Pit: SURFACE (in.) 
Deoth in Saturated Soil: SURFACE (in.) 

Remarks: SATURATED WETLANDS BORDERING STREAM CHANNEL M 

Vetland Hydrology Indicators: 
Primary Indicators: 

Inundated 
X Saturated in Upper 12 inches 

Water Marks 
Drift Lines 
Sediment Deoosls 
Drainage Patterns in Wetlands 

Secondary Indicators (2 or more required): 
Oxidized Root Channels in Upper 12 inches 
Water-Stained Leaves 
Local Soil Suwev Data 

X FAC-Neutral Test 
Other (Emlain in Remarks) 



DATA POINT 7 
10 FEET SOUTHWEST OF STAKE "WET 42-32" 

SITE 42 (OLSON ROAD LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 2 
OIL 
lap Unit Name KEYPORT SILT LOAM Drainage Class: MODERATELY WELL 
Series and Phase): 

axonomy (subgroup): 2-5% SLOPES Field Observations Yes 
Confirmed Mapped Type? 

'rofile Description: 

lepth Horizon Matrix Color Mottle Colors Mottle Texture Concretions, 
nches) (Munsell Moist) (Munsell Moist) AbundanceIContrast Structure, etc, 

-20+ B 1 0Y R 511 10YR 311 STREAKS, 4 0 %  FINE SANDY LOAM 

iydric Soil Indicators: 
Histosol Concretions - - 
Histic Epipedon High Organic Content in Surface Layer in Sandy Soil - - 

X Sulfidic Odor - - Organic Streaking in Sandy Soils 

Aquic Moisture Regime Listed on Local Hydric Soils List - 
Reducina Conditions 

- 
Listed on National Hydric Soils List - - - 

X Gleyed or Low-Chroma Colors - - Other (Explain in Remarks) 

temarks: LOW CHROMA COLORS (DEPLETED MATRIX) ARE A FIELD INDICATOR OF HYDRIC SOILS. SO IS SULFlDlC ODOR. 

WETLAND DETERMINATION 

I 

Remarks: NARROW ZONE OF WETLANDS BORDERING STREAM CHANNEL. 

(Circle) 
Hydrophytic Vegetation Present? No 
Wetland Hydrology Present? No 
Hydric Soils Present? No 

- - 

Classification: PALUSTRINE EMERGENT WETLAND (PEM) 

(Circle) 
Is this Sampling Point Wfihin a Wetland? No 



SITE 42 
WETLAND DELINEATION TRANSECT 3 

DATA POINT 8 
DATA POINT 9 
DATA POINT 10 



DATA POINT 8 
10 FEET NORTHWEST OF STAKE "WET 42-74" 

SITE 42 (OLSON ROAD LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 1 

Is the site significantly disturbed (Atypical Situation)?: 

Is the area a potential Problem Area?: 

ProjectISite: IHDIV-NSWC SITE 42 

Applicant: US NAVY 

Investigator: J. PEYTON DOUB, PWS 

(If needed, explain on reverse) I 

Date: SEPTEMBER 29,1999 

County: CHARLES 

State: MARYLAND 

VEGETATION 
Dominant Plant Species Stratum 

S A 
SH 
H 
H 

Indicator Other Plant Species 
F AC 
FAC 
VAR 
FACU- 

Stratum Indicator 
H F AC 
H FACU 

I 
Percent of Dominant Species that are OBL, FACW or FAC 
(excluding FAC-). 67 

Remarks: FAC-DOMINATED VEGETATION JUST UPGRADIENT OF WETLAND BOUNDARY. 

YDROLOGY 
Recorded Data (Described in Remarks): 

Stream, Lake, or Tide Gauge 
Aerial Photographs 
Other 

X No Recorded Data Available 

ield Observations: 
Depth of Surface Water: NONE (in.) 
Depth to Free Water in Pit: 18 (in.) 
Depth in Saturated Soil: 12 (in.) 

Wetland Hydrology Indicators: 
Primary Indicators: 

Inundated 
X Saturated in Upper 12 inches 

Water Marks 
Drift Lines 
Sediment Deposits 
Drainage Pattems in Wetlands 

Secondary Indicators (2 or more required): 
Oxidized Root Channels in Upper 12 inches 
Water-Stained Leaves 
Local Soil Survey Data 
FACNeutral Test 
Other (Explain in Remarks) 

.emark: VERY MARGINAL EVIDENCE OF WETLAND HYDROLOGY. 



DATA POINT 8 
10 FEET NORTHWEST OF STAKE "WET 42-74" 

SITE 42 (OLSON ROAD LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 2 
SOIL 
Map Unit Name KEYPORT SILT LOAM Drainage Class: MODERATELY WELL 
(Series and Phase): 

Taxonomy (subgroup): 5-1 2% SLOPES Field Obse~ations Yes a 
Confirmed Mapped Type? 

Profile Description: 

Depth Horizon Matrix Color Mottle Colors Mottle Texture Concretions, 
(inches) (Munsell Moist) (Munsell Moist) AbundancelContrast Structure, etc, 

0-1 0 NIA 10Y R 413 NONE NIA GRAVELLY LOAM 
10-20+ NIA 1 OYR 411 NONE NIA GRAVELLY :.OAM 

Hydiic Soil Indicators: 

- Histosol 

- Histic Epipedon 

- Suffidic Odor 

- Aquic Moisture Regime 

Reducing Conditions 

Concretions - 
High Organic Content in Surface Layer in Sandy Soil - . - 

- Organic Streaking in Sandy Soils 

- Listed on Local Hydric Soils List 
Listed on National Hydric Soils List - - 

- Gleyed or Low-Chroma Colors - Other (Explain in Remarks) 

Remarks: NO INDICATORS OF HYDRIC SOIL. THIS APPEARS TO BE FILL ASSOCIATED WITH THE LANDFILL. 

WETLAND DETERMINATION 

rophytic Vegetation Present? Is this Sampling Point Wthin a Wetland? 
land Hydrology Present? 

ydric Soils Present? 

I 

Remarks: UPGRADIENT END OF TRANSECT IN OBVIOUS UPLAND. 

Classification: UPLAND (U) 



DATA POINT 9 
AT STAKE "WET 42-74" 

SITE 42 (OLSON ROAD LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 1 

Is the site significantly disturbed (Atypical Situation)?: 

Is the area a potential Problem Area?: 

(If needed. ex~lain on reverse) 

ProjectISite: IHDIV-NSWC SITE 42 
Applicant: US MAW 

Investigator: J. PEYTON DOUB, PWS 

VEGETATION 

Date: SEPTEMBER 29,1999 
County: CHARLES 

State: MARYLAND 

I 
Percent of Dominant Species that are OBL. FACW or FAC 
(excluding FAC-). 0 

Dominant Plant Species Stratum Indicator 
RUBUS ALLEGHENIENSIS H FACU- 
GLECOMA HEDERACEA H FACU 
POLYGONUM SP. H VAR 
SOLANUM CAROLINENSE H UPL 

, 
Remarks: PLOT SUPPORTS VEGETATION GENERALLY WPlCAL OF OLD FIELDS BUT MANY OF THE SPECIES, INCLUDING THE 
ALLEGHENY BLACKBERRY (RUBUS ALLEGHENIENSIS) AND GROUND I W  (GLECOMA HEDERACEA), APPEAR TO BE SEVERLY 
DECLINING DUE TO !EXPOSURE TO SATURATED SOILS. THUS, THIS VEGETATION CAN BE CONSIDERED TO BE 'HYDROPHYTIC". 

Other Plant Species Stratum Indicator 
CALYSTEGIA SEPIUM (?) H FAC- 
HELIANTHUS TUBEROSUS (?) H FAC 

HYDROLOGY 

Aerial Photographs 
Other 

X No Recorded Data Available 

- - -  - 

!eld Observations: 

Recorded Data (Described in Remarks): 
Stream, Lake, or Tide Gauge 

Depth of Surface Water: NONE (in.) 
De~ th  to Free Water in Pi: 12 fin \ 

Wetland Hydrology Indicators: 
Primary Indicators: 

Depth in Saturated Soil: 
- 

\--  -., 
8 (in.) 

emarks: AT EDGE OF AREA WITH INDICATORS OF WETLAND HY 

Inundated 
X Saturated in Upper 12 inches 

Water Marks 
Drift Lines 
Sediment Deposits 
Drainage Patterns in Wetlands 

Secondary Indicators (2 or more required): 
Oxidized Root Channels in Upper 12 inches 
Water-Stained Leaves 
Local Soil Survey Data 

X FAGNeutral Test 
Other (Explain in Remarks) 

IROLOGY 



DATA POINT 9 
AT STAKE "WET 42-74" 

SITE 42 (OLSON ROAD LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 2 
DIL 
ap Unit Name KEYPORT SILT LOAM Dramage Class: MODERATELY WELL 
ieries and Phase): 

utonomy (subgroup): 512% SLOPES Field Observations Yes ,m 
Confirmed Mapped Type? 

rofile ~ e s c n ~ t i o n r  

epth Honzon Matnx Color Mottle Colors 
iches) (Munsell Moist) (Munsell Most) 

8 NIA 1 OYR 413 NONE 

.20+ NIA 1 OYR 411 NONE 

Mottle Texture Concretions, 
AbundancelContrast Structure, etc, 

NIA GRAVELLY LOAM 

NIA GRAVELLY LOAM 

ydric Soil Indicators: 
Histosol - Concretions - 
Histic Epipedon - High Organic Content in Surface Layer in Sandy Soil - 
Sulfidic Odor - Organic Streaking in Sandy Soils - 
Aquic Moisture Regime - Listed on Local Hydric Soils List - 
Reducing Conditions - Listed on National Hydric Soils List - 
Gleyed or Low-Chroma Colors - Other (Explain in Remarks) - 

lemarks: AT EDGE OF AREA WlTH FIELD INDICATORS OF HYDRIC SOIL. THIS APPEARS TO BE FILL ASSOCIATED WlTH M E  
ANDFILL. 

WETLAND DETERMINATION 

Hydrophytic Vegetation Present? 
Wetland Hydrology Present? 
Hydric Soils Present? 

I 
Remarks: AT ABRUPT TRANSITION FROM WETLAND TO UPLAND. 

1 

Classification: TRANSITION UPLAND (U) TO PALUSTRINE EMERGENT WETLAND (PEM) 



DATA POINT 10 
10 FEET SOUTHEAST OF STAKE "WET 42-74" 

SlTE 42 (OLSON ROAD LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 1 

r(~roiecU~ie: IHDIV-NSWC SITE 42 I  ate: SEPTEMBER 29,1999 1 
pplicant: US NAW County: CHARLES 

J. PEYToN DouB, WAS State: MARYLAND H 
Is the site significantly disturbed (Atypical Situation)?: 

Is the area a potential Problem Area?: 

11 (If needed, ex~lain on reverse) I 

VEGETATION 

. . --- 
H FACW+ 
H 
H FACU- 
H FACW+ 

Stratum Indicator 
Pnl YGnNI IM PI INCTATI IM H OR1 

Other Plant Species Stratum Indicator 

Remarks: HYDROPHYTIC VEGETATION. UPLAND PLANTS IN THlS AREA, INCLUDING ALLEGHENY BLACKBERRY (RUBUS 
ALLEGHENIENSIS) AND GROUND IVY (GLECOMA HEDERACEA), ARE DYING OR DEAD. APPARENTLY DUE TO SOIL SATURATION. 

- 

HYDROLOGY 

L 

Percent of Dominant Species that are OBL, FACW or FAC 
(excluding FAG). 60 

- - - - - - - - - - . 

Recorded Data (Described in Remarks): I~et land Hydrology Indicators: 

II 
-- 

Stream, Lake, or Tide Gauge ( Primary Indicators: 
Aerial Photographs 
Other -. - 

No Recorded Data Available I 
Field Observations: 

Depth of Surface Water: 0-0.5 (in.) 
Depth to Free Water in Pit: SURFACE (in.) 
Depth in Saturated Soil: SURFACE (in.) 

Inundated 
X Saturated in Upper 12 inches 

Water Marks 
D M  Lines 
Sediment Deposits 

I Drainage Patterns in Wetlands 

Secondary Indicators (2 or more required): 
Oxidized Root Channels in Upper 12 inches 
Water-Stained Leaves 
Local Soil Survey Data 

X FAGNeutral Test 
-- 

Other (Explain in Remarks) 
(Remarks: SHALLOW RUNNlNG WATER IN THlS SWALE APPEARS 40 SEEP FROM UNDERTHE PARKING LOT FOR BUILDING 1866. 
THE WATER WAS UNNATURALLY WARM AT THE TIME OF THE DELINEATION. 



DATA POINT 10 
10 FEET SOUTHEAST OF STAKE "WET 42-74" 

SITE 42 (OLSON ROAD LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 2 
OIL 
lap Unit Name KEYPORT SILT LOAM Drainage Class: MODERATELY WELL 
jeries and Phase): 

axonomy (subgroup): 512% SLOPES Field Observations Yes md 
Confirmed Mapped Type? 

rofile Description: 

epth Horizon Matrix Color Mottle Colors Mottle Texture Concretions, 
nches) (Munsell Moist) (Munsell Moist) AbundancelContrast Structure, etc, 
-20+ NIA 10YR 411 NONE NIA GRAVELLY LOAM 

-- 

lydric Soil Indicators: 
Histosol - 

- Histic Epipedon 

Sulfidic Odor - 
Aquic Moisture Regime 

Concretions - 
- High Organic Content in Surface Layer in Sandy Soil 

- Organic Streaking in Sandy Soils 
Listed on Local Hydric Soils List - - 

Reducina Conditions Listed on National Hvdric Soils List - - - 
X Gleyed or Low-Chroma Colors - - Other (Explain in Remarks) 

lemarks: LOW CHROMA COLORS (DEPLETED MATRIX) ARE A FIELD INDICATOR OF HYDRIC SOILS. THIS APPEARS TO BE FILL 
rSSOClATED WITH THE LANDFILL. 

WETLAND DETERMINATION 
11 (Circle) I (Circle) 

IlRema0u: WETIANDS IN SWALE W E R E  SURFACE WATER APPEALS TO ORIGINATE AS SEEPAGE FROM UNDER THE PARKING LOT 

Vegetation Present? No 
etland Hydrology Present? No 

Hydric Soils Present? No 

Classification: PALUSTRINE EMERGENT WETLAND (PFO) 

Is this Sampling Point Wnhin a Wetland? No 



APPENDIX G 

MONITORING WELL BORING LOGS AND CONSTRUCTION SHEETS, 

2002 FIELD INVESTIGATION 



I ~ l T e t r a  Tech NUS. Inc. BORING LOG Page _L of J- 

PROJECT NAME: AN k ~ b  - S\T& 4 1  BORING NUMBER: S 4 2 Mw 10 
PROJECT NUMBER: 71 'aq DATE: 1 1 2 ~ 1 1 0 7  - lla5loa 
DRILLING COMPANY: CMES Eipm KE 6~ GEOLOGIST: COUT \ 
DRILLING RIG: 

Sample Depth B l o m l  
Uo.and (Ft) 6" or RQC 
rype or or (X) 
RQD RunNo. 

- 
Sample 

Recove4 
Sample 
Length 

: bmkeness. 

" Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area 
Remarks: TRIPOLI U\b - DR~\IL/u&H MW-!OD u S ~ ~ J G  ~ " c B S  Background (ppm):(i 

hub (%oPP1k\6 RrT - 5" cRO~t,j S FOR LCTQOCDGY 

Converted to Well: Yes v' No Well I.D. #: 5 $2 M \N rD 



I R l T e t r a  Tech NUS, Inc. BORING LOG Page I of 1 

Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area 
Remarks: TP\POC, R\G - 4.'' c A ~  I td G / . ISWE W ~d51-i) Background (ppm):(_d 

\ )SING CHBQPltdG B\T - 2'' SPCOuS FOR S ~ M P L I U ~  LIT* 

Converted to Well: Yes No Welll.D.#: 545. ~ ~ 0 4  



I-lTetra Tech NUS, Inc. 

PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY: 
DRILLING RIG: 

BORING LOG Page 1 of 

I=h)tS\k~ HEAb S I T E ~ ~ B O R I N G N U M B E R :  S 4 &  IqwQg 
7.1 a9 DATE: - - 
a= A?&, A K E- GI20 GEOLOGIST: C O N T I  I 

TK\PQll, DRILLER: R R I A N  \/AM CEREAI 
I MATERIAL DESCRIPTION 1 1  

Sample Depth B l o w  1 Sample Limolog! 
No. and (Ft) 6" or RQD Recovery I Change 
Typeor or (%) Sample (DepthlFt 

RQD Run No. Length or 
Screena 

'When rock coring, enter mck bmkeness. 

" Include monitor reading in 6 foot intenrals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area 
Remarks: r a l e o ~  R ~ G  / MSOR\W CIATW++B - 211 ~ Q ~ M S  Background (ppm): 1 1 

b R t U E  4iI C , A ~ I N C S  - T M W  W A S H  , w/ Cbl OPP!rJCa BCT. 

Converted to Well: Yes 1/ No Well I.D. #: 5 4& MW 06 



WELL NO.: 5 4a MV\C 0 8 
OVERBURDEN 

MONITORING WELL SHEET 
STICK-UP - 

Tetra Tech NUS, hc. - 
PROJECT SMDIAN H E A D  LOCATION STE 42 DRILLER E3 . VAN bWFA 
PROJECT NO. 7 1 ~ 1  BORING 54a M w O %  DRILLING 
DATE BEGUN 1 1  231 o 7 DATE COMPLETED L! 2 3 1 0  z METHOD nk RD-fXW3'  
FIELD GEOLOGIST G O U T \  DEVELOPMENT WA'SM 
GROUND ELEVATION 7. ( 9  DATUM N G v D  2 q  METHOD S ~ R G E / I ~ A ( L / ? U ~ P  

ltt 
W A T I O N / H E I W T  OF TOP OF RISER PIPE: 4.5 7i2.38' 

I.D. OF SURFACE CASING: t" 6'' 
TYPE (W SURFACE CASING: RLAtc 5 6 € ~  

' 

RISER PIPE I.D.: 2" 
TYPE OF RISER PfPE PuC 

H BOREHOLE DIAMETER: 4 !' 

1- DEPTH TOP OF SAND PACk -4 
3 /  

- Fi - .  I SLOT SIZE x LENGTH: LO SL k LO ' 

I I.D. OF SCRW: 2" 

NVATION/DEPTH BOTTOM OF SCREEN: -7.81; 15' 

ELEVATION/MPTH BOTTOM OF SAND PAM - 8.3 1; 15- 5' 
BACKFILL MATERIAL BELOW SAND: N A  

ELEVATION~~EPM OF HOLE: -&~I;I~.s' 



OVERBllRDEN 
MONITORING WELL SHEET 

Tetra Tech NUS, hc 
STICK-UP 

WELL NO.: S 4 2  MW Oq 

- N V A l l O N / W M T  OF TOP OF SURFACE CASINO: 8 -79; 2.6' 

- REVATIMI/HOGHT OF TOP OF RISER PIPE: 8.562 .'I' 

- I.D. OF SURFACE CASING: 
TYPE OF SURFACE 

- RISER PIPE I.D.: 2 " 
TYPE OF RISER PIPE: Pu t 

- BORMOLE DIAMETER- 4" 

- ELEVATION/DEPTH TOP OF SEAL: 5.14 I '  

- DEPTH TOP OF SAND PACK: 3' 

- ELEVATION/DEPTH TOP Of SCREEN: ).lq8/ 5 ' 
- W E  OF SCREPI: P\ C 

I 
SLOT SIZE x LENGTH: \Q S L  X 7 
I.D. OF SCREEN. 2' ' 

- TYPE OF SAND PACK: 20 2@ SIE 'd c. 
[ ~ l c c \ t b a m m n )  mR(r i z .  SRMD 

1 

- WATIONfiEPTH BOTTOM OF SCREEN: -s.sr; 12' 

- OLVATION/DEPDI BOTTOM OF SAND PAW - 6.3 1 ; t a -5 
' 

BACKFILL MATERIAL BELOW SAND: td & 



ELAlATION/HEIWT OF TOP OF SURFACE CASING: 8-96; ae7C 

~+~~ON/HEIGHT OF TOP OF RISER PIPE: 8-83 >A. 5 7 

OVERBllRDEN 
MONITORING WELL SHEET 

Tetre Tectr MS. hc. 
STICK-UP 

I P 
I.D. OF SURFACE CASING: - 6 
TYPE OF SURFACE CASING: RLALU STEEL 

PROJECT Zdbl A d  N ~ n b  LOCATION SKE 42 
PROJECT NO. 7 lael BORING 5 4 2  ~ k w  r c ,  
DATE BEGUN 1 / 2 ! 5 1 0 2  DATE COMPLETED ~ / a / o a  
FIELD GEOLOGIST CCWI-1 
GROUND ELEVATION 6.26 ' DATUM NGVD 2 q  

RISER PIPE I.D.: 2'! 
TYPE OF RISER PfPE: Pu C- 

DRIUER I3 VAr\l @&W 
DRILLING 
METHOD 7TYPOP w\\& 6 
DEVELOPMENT W ASH 
METHOD ~ U R G E / L ~ A I L E R  

BORMOLE DIAMETER: 4" b 

TVPE OF BACKFILL: &OUT / . c D M ~  
P A D  

ELEVATIONfiEPTH TOP OF SCREEN: - ;- 

E OF SAND PACK: 20" 3a 5 \ ~ ~  % 
I c t \PRO> @ @ N )  OU A D Z  SAub 

ELEVATION/DEPTH BOTTOM OF SCREEN: 
I 

WATION/DEPTH BOTTOM OF SAND PACK: -6.17/ 1 2- 
' 

-..-.-.- ...--.-.. BACKFILL MATERIAL BELOW SAND: k~ A ...-.-... ......... -.. " -........ j 

... ... -... 

ELO/ATION/DEPTH OF HOLE: -6.2; 12.5' 



APPENDIX H 

CHAIN OF CUSTODY FORMS 

H.l CHAIN OF CUSTODY FORMS PRE-FEASIBILITY STUDY 

H.2 CHAIN OF CUSTODY FORMS 2002 FIELD INVESTIGATION 

H.3 CHAIN OF CUSTODY FORMS 2003 FIELD INVESTIGATION 



H.l CHAIN OF CUSTODY FORMS PRE-FEASIBILITY STUDY 



Possible Hazard Identification ( Sample Disposal . M 

* , > , ? ; I , . ,  1 !, d d ? . ,  

1" 

Chain of 
custody Record 
QUA-4 124 , .. /OFZ , - ,  . " 

Non-Hazard Flammable Skin Irr~tant Poison B 0 Unknown I Return To Cllent $6lsposaI By ~ a b  Archive For Months 
Turn Around Time Requ~red 1 QC Level , Project Specific (Specify) 

Clrent 

TL A/u5 
~ddress  

@ssn/ /n~ Y t Z -  ? z ( -  B G ~ Y  page of 
Sta tT  Zip Code Site Contact Anslysls 

I I 4 220 F ~ F L ~  L&2 
CarrierNVaybill Number 

*yLZ $t=>diL 

I\ z\ 81y4055 / 
~ n t r a d ~ u r d h a s e  Order/Ouote No 

0 1. 0 11. 0 Ill. 
Date y-2p-qy 1?h 

2 Relinquished Elj; l Date l Time 

Comments 

Chaln Ot Fjustody Number 

63751 
PmJect Manager 

GEORLE LA r b ~ w p p  E 
Telephone Number (Area Code)Fax Number 

- 
1. Received By Date Time 

E D E ~  l Date l Time 2. Received By 

3. Relinquished By 
l Date l Time 

DISTRIBUTION: WHITE - Stays with Sample; CANARY - Returned to Client with Repoft; PINK - Field Copy 

Date 

?*Zq -901 
Lab Number 

3. Received By 
l Date 

Time 
I -  



Chain of 
/ Custody Record 

OUA-4124 T 

Special instruct~ons 
,/ 

66/ A ~ E B S E J  (M . City I Stati ' 1 Zip Code 

Chain Of CUsk@t Number 

64015. 
Date 

Lab Number 

Client 

Adbress 

Pz( 86eU 

Comments 
h 

Ptuject Manager 

G E0f26F b n s  Clm 
Telephone Number (Area Code)Fax Number 

page of 

Sample Disposal 

, A Return To ient ~ D s p o s a l ~ y ~ a b  C] ~ r ~ i v e  For . - Months 
Project Specific (Specifyl . 
1. Received By Date. Time 

. . 

2. Received By 
l Date l Time 

Possible Hazard Identification 

w ~ o n - ~ a z a r d  Flammable Skin Irritant C] Poison B 0 Unknown 

3 I I , 

3. Relinquished By 

l Date 
. 1 Time ; 

DISTRIBUTION: WHITE - Stays w~th saniple: CANARY - Returned to Client with Report; PINK - Field Copy 

Site Contact I Anelysls 

Tdrn Around Time Required 

. 

3. Redived By 

I Time 

QC Level 

17 I. 1 .  0 Ill. 
Date Time . 
9-2Y- 4 9  I 19- 

I Date 



Chain of 
I Custody Record 

Lab 

- - 

Client Project Manager Date Chain Of Custody Number 

GEo6?6~ 0 4 - r u ~ l  W E  7-2-? - ? y 
Address Telephone Number (Area Code)/Fax Number Lab Number 

64016 
66 ( P w f i - n s w  9a . q t z  7 2 1  % $ Y  

City 1 State 1 Zip Code I Site Contact 

Possible Hazard Identification I Sample Dls~osal i 

DISTRIBUTION: WHITE - Stays with Sample; CANARY - Returned to Client with Report; PINK - Field Copy 

.'%d 

R& TO ~ l l s n t  ~ l s p o s e l  ~ a b  ~rch lve  For Months 
Project Speclfic (Specifyl f 

1. Received By Date Time 

2. Received By 

l Date 

B ~ o n - ~ a z a r d  Flammable Skln Irritant Poison B 0 Unknown 

3. Relinquished By 

h r n  Around Time Required 

Normal U Rush 

OC Level 

0 1. 0 11. 0 Ill. 
Date Time 

1900  

Comments 
- 

Date 

2. Relinquished By 

l Date I Time 

Time 3. Received By Date Time 



0 N 
NVIRONMENT 

Conbrrd UBilEng Relerenae 

Received By: I Received for Laboratory By: Relinquished By: I Daterrime 

Relinquished By: I D a t a m e  

Winquished By: 

1 

Received Bv: I Datemme I Shipper: 
I I 

Airbill No.: 

Received By: Lab Comments: F r F,x, t\e* 
I 

G.B. W.O. 
.+..A.>--,. :.,. 

Temp: 



Project Manager or Client Contact: &st % 

Sample Ident'icat'in/Stat?~ I 

Received by: 
(s ignah)  

Dat rn Remlved by: DatelTinm: 
@ b m 4  f 60 E i. 

FORM DISTRIBUTION: Whiie - Tt BRF Yellow - Report Pink - Sampler 

&%*O' 

t 



Chain of 
I Custody Record 

Client Project Manager Dale Chain Of Custody Number 

u()$ G FOR6fi L~A~DILQPPA:  - 
~ d d r e k  Telephone Number (Area Code)/Pax Number Lab Number 

Z @ P ?  54017 

Possible Hazard Identification I Sample Disposal 

h o n - ~ a z a r d  ;lammable Skin Irritant Poison B 0 Unknown I neturn TO client ~ ~ 1 s p o s a l B ~  ~ a b  Archive For Months 
lh Around Time Required 1 QC Level , Project Specific (S~bcify) / ' . .  .. 

Normal U Rush 1 0 1. I .  0 111. 1 - ' 
I 

Date Time 

P-zQ-?? 
2. Fk%Vl@ished By 

I Date 1 Time 

\ 

Comments a 

h I 

- 
1. Received By Date Time 

60 E,% 
2. ~ecerted by 

l Oate l Time 

3. Relinquished By 

DISTRIBUTION: WHITE - Stays w~th Sample, CANARY - Returned to CCent with Report, PINK - FreldCopy 

$& . *.- 

l Date l Time l Date I Time 3. Received By 



Chain of 
/ Custody Record 

I 

Chantem, tnc. - Pit@& h PA Lab 
William PIP d 

Pittsburgh PA 1 &A 
Client - Project Manager Date Chain 01 Custody Number 

T t  Uu'3 c. 
d 

- 
Address Lab hlumber 

64001 
661 P.~-QEBSIX DL page of 

ci'Y-- I State 1 Zip Code Analysis 

Special Instructions 

Poss$le Hazard Identification I Sample Disposal 

Return To Client ~ o s a l  By Lab Archive For Months 
Project Specific (Specify) I 

1. Received By Date Time 

F,q-)& 
2. Received By ' , Date , Time 

N ~ o n b ~ a z a r d  Flammable Skin Irritant Poison B 0 Unknown 

I 

3 ReQnqu~shed By Date Trme 

f i r n  &und Time Required 

~ o r m a l  . fl Rush 

QC Level 

0 1. 0 11. 0 111. 

728-?? 1 7 ; ~ ~  

Comments 

DtSTRlWUTtON: WHITE - Stays wrth Sample, CANARY - Returned to Cllenl wlth Report, PINK - Fleld Copy 

3 Recerved By 
I 

2. Relinquished By I Date Time 

Date Trme 



-- - 

Chain of 
Custody Record L.- 

I I I I I I I I I I I I I I I  

I I I I I I I I  
Special Instructions 

Possible Hazard Identification I Sample Disposal 

K ~ o n - ~ a z a r d  0 Flammable Skin Irritsnt Poison B 0 Unknown I Return TO client &1501ssposal BY h b  0 ~rch ive  F O ~  Months 
Turn Around Time Required I OC Level , Prolect S~eciflc (S~eclfvl 

1 0 1. 0 11. 0 Ill. 
Date Time 

1720 f? I ~ S J O  
2. Relinquishes By ' 

I 7ime 

- .  . . - .  

1. Received By Date Time - - 
2. Re!!iV!i p " 

I Date I Time 
I I I 

3. Relinquished By 
I 

I 

DISTRIBUTION: WHITE - Stays w~th Sample; CANARY - Returned to Client with Report; PINK - Field Copy 

l Date I Time 

I I 

l Date I Time 3. Received By - 
Comments 

- 



Chain of 
i Custody Record 

Quunterm, Inc. - Pitlsbur h PA Lab 
wiiam PI* 4ag 

Pittsburgh PA 16-23 

Possible Hazard Identification I Sample Disp&al 

QUA 4124 

Client 

Two3 
Address 

661  A ~ ~ C B % F ~ ~  L W X P * ~  

DISTRIBUTION: WHITE - Stays with Sample; CANARY - Returned to Client with Report; PINK - Field Copy 

3. Relinquished By 

l 

IState IZ~pCode Site Contact Analysis 

Project Manager 

G L RI UL, P P F  - 
Telephone Number (Area Code)/Fax Number 

Y I ~  qz \  868 9 

,- 7.'' 
3. Received By 

#. I Date 

Date 

7 -20- 94 
Lab Number 

Cham Of Custody Number 

64019 
Page of 



Relinquished By: 

I I I 
Received By: i Lab Comments: Temp: ' /  

I ,  

G.P. W.O. Q 



H.2 CHAIN OF CUSTODY FORMS 2002 FIELD INVESTIGATION 



TETRA TECH NUS. INC. CHAIN OF CUSTODY 

24 hr. 48 hr. 72 hr. 7 day 14 day I 

I I I I 
DATE 
,I l23lb~ 
DATE 

I 

3. RELINQUISHED BY I DATE 
--r I 

MMENTS 

PROJECT NO: SITE NAME: PROJECT MANAqER AND PHONE NUMBER LABORATORY NAME AND CONTACT: 71x9 bgoebe L C I I - ~ U L T ~ P E  D I T I C E ~ ~ ? C ~ W  O E U ~ D G E  
SAMPLERS (SIGNATURE) z ~ ~ , M H ~ D  M ~ c  FIELD OPERATIONS LEADER AND PHONE NUMBER ADDRESS 

FRED u R m s ~  (75 h~mo CEUTC-R O L V ~  
CARRIEWAYBILL NUMBER CITY, STATE 

CONTAINER TYPE 
W M w t c t  0 1 8 8 6  

PLASTIC (P) or GLASS (G) 

PRESERVATIVE 
USED 

WfSTRlBUTlON: WHITE (ACCOMPANIES SAMPLE) YELLOW (FIELD COPY) PINK (FILE COPY) 3/99 
FORM NO. TtNUS-001 



1 ~ 1  TETRA TECH NUS. INC. CHAIN OF CUSTODY I NUMBER STL I 
PROJECT NO: SITE NAME: xv 

7 12Y I s i n ' - r ~  WWQ 
SAMPLERS (SIGNATURE) 

7Jd 72%) 
STANDARD TAT 

- - .  

82F107~n 2.7~7~ 
CONTAINER TYPE 

I kuorviLe,  TN 37q2( 
PLASTIC (P) or GLASS (G) 

PRESERVATIVE 
USED 

U) 
P: 

PROJECT MANAGER AND PHONE NUMBER 

GEORGE L A T u L ~ P P E  + l z * ~ - ~ ~ c  
FIELD OPERATIONS LEADER AND PHONE NUMBER 

- 
RUSH TAT 

24 hr. 48 hr. 72 hr. 7 day 14 day 

LABORATORY NAME AND CONTACT: Jhp, ,E sr L KUOXVI L ~ E  M ~ ~ , ~ ) U E Y  
ADDRESS 

W w 
+ a  
4 IU I TIME 1 
0% SAMPLE ID 

I I I I I I I I 

TIME 1. RECEIVED BY 
I Q 3 o  b%? E+ DATE TIME 

TIME 2. RECEIVED BY DATE TIME 

TIME DATE TIME - 3. RELINQUISHED BY DATE 

COMMENTS 

DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE) YELLOW (FIELD COPY) PINK (FILE COPY) 3/99 
FORM NO. TtNUS-001 



[It] TETRA TECH NUS, INC. CHAIN OF  CUSTODY 

STANDARD TAT - 
RUSH TAT 

\ 24 hr. 48 hr. C] 72 hr. 7 day 14 day a: 1 1  

LABORATORY NAME AND CONTACT: 
t i n !  

ADDRESS 
WN Be- &ID% 

PROJECT NO: SITE NAME: 
3/29 I I N Y A &  HWb 

51- 4-2 
wauNO WI+-4 

SAMPLE ID E 

SAMPLERS (SIGNATURE) 

CARRIERNAYBILL NUMB 

FC 

PROJECTMANAGERANDPHONEN BER 
~ R q 6  ~*m~(pfk~+(x911 7090 

FIELD OPERATIONS LEADER AND PHONE NUMBER 

2. RELINQUIS&D BY I DAT 

I I I I I I , I I 

Tpw 1. RECEIVED B . Fa€& DATE TIME 

TIME 2. RECEIVED BY DATE TIME 
I 

3aLINQUISHED BY DATE 
I I 

t * ? / b k ,  6 0 u 
dSR1BUTION: WHITE (ACCOMPANIES SAMPLE) YELLOW (FIELD COPY) PINK (FILE COPY) ' 3/99 

FORM NO. TtNUS-001 



[ItJ TETRA TECH NUS, INC. CHAIN OF CUSTODY 

PROJECT NO: 

SAMPLERS (SIGNATURE) 

F ~ C  0 ~ ? I + M s E ~ ~  ? 013 
CARRlERlWAYBlLL NUMBER 

( 70 ?D 
CITY, STATE 

ES a28o 7 ~ t o 1 7 6 b T  
CONTAINER TYPE 

drc ow LG 
PLASTIC (P) or GLASS (G) / u / u / u / \ /  / / / 
PRESERVATIVE 
USED 

U) 
K 
w z 
2 z 
S 
8 
0 
z 

PROJECT MANAGER AND PHONE N MBER 

LrWtr~ L~+TW L 1 P P ' ~  411411 7 0  70 

STANDARD TAT 

LABORATORY NAME AND CONTACT: 

%.T C , J e  ~ 4 2 w u - W  

RUSH TAT 
24 hr. 48 hr. 72 hr. 7 day 14 day 

FIELD OPERATIONS LEADER AND PHONE NUMBER ADDRESS 

w [L 
!-a 
4 UI I TIME 1 
n *  SAMPLE ID 

1. RECEIVED BY DATE TIME 

TIME 2. RECEIVED BY DATE TIME 
r̂jq* d . < .irwPrr-( o l -  z5.-0z og"10 

TIME 3. RECEIVED BY DATE TIME 

1. RELINQUISHED 

2. RELINQUISHED BY - / DATI 

3. RELINQUISHED BY DATE 

COMMENTS 

DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE) YELLOW (FIELD COPY) PINK (FILE COPY) 3/99 
FORM NO. TtNUS-001 



[ItJ TETRA TECH NUS, INC. ' CHAIN OF CUSTODY 1 NUMBER ~ 03 

1 7,[d F A -  
/ STANDARD TAT 

ADDRESS 

17f M W b  
CITY. STATE 

ern b~V0 

SITE NAME: 

SAMPLERS (SIGNATURE) 
((773 4-5 

- 
RUSH TAT 

24 hr. IJ 48 hr. IJ 72 hr. 7 day IJ 14 day 

PROJECT MANAGER AND PHONE NUMBER 
GWMG &TW?& 4(192l 707b 

FIELD OPERATIONS LEADER AND PHONE NUMBER 

Mcd Ifl&(W3l 
CARRIEWAYBILL NUMBER' 

+lq2f70?0 

SAMPLE ID 1 

1. RELINQUISHED BY I DATl 

2.  RELINQUISHED BY DATE 

3. RELINQUISHED BY DATE 

TlME 1. RECEIVED BY I DATE TIME 
I I I 

TIME 1 2. RECEIVED BY , I DATE I TIME 

TIME DATE TIME 
/- 70.d 3 ' 0 Y O J  h I I 

g#JJ"d 
DIIS~RIBUTION: WHITE (ACCOMPANIES SAMPLE) YELLOW (FIELD COPY) PINK (FILE COPY) 3/99 
4 I FORM NO. TtNUS-001 



[ICtJ TETRA TECH NUS, INC. CHAIN OF CUSTODY I NUMBER I PAGELOF I - .  

PROJECT MANAGER AND PHONE NUMBER LABORATORY NAME AND CONTACT: 

GEOKG /AQTVLLPPE. S r L  K ~ ~ O X V L L ~  E 
FIELD OPERATIONS LEADER AND PHONE NUMBER ADDRESS 

- 

SITE NAME: 
97 , 

m s ~ w  58 iF ~~ \ \~DLERROCX PIKE 
CARRIERWAYBILL NUMBER CITY, STATE 

48 hr. 72 hr. 7 day 14 day 

5 1 TIME 
n>  SAMPLE ID 

DATE TIME 
0\-7,poz &'do 

TIME 2. RECEIVED BY ' 1 DATE TIME 

3. RELINQUISHED BY DATE 

COMMENTS 

TIME 3. RECEIVED BY DATE TIME 

I 

DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE) YELLOW (FIELD COPY) PINK (FILE COPY) 3/99 
FORM NO. TtNUS-001 



T y 9  
PAGE - OF [RJ TETRA TECH NUS, INC. I NUMBER k'\coo5 CHAIN OF CUSTODY 

PROJECT MANAGER AND PHONE NUMBER I LABORATORY NAME AND CONTACT: 

G m b ~  CPI.WL\,WI= M 17'\<€ln/\ c W  6% QO OLE 
FIELD OPERATIONS LEADER AND PHONE NUMBER I ADDRESS 

1 

f-R= L~&WIB=EQ- 
CARRIEWWAYBILL NUMBER CIN, STATE 

STANDARD T A T P  

18 hr. 72 hr. C] 7 day C] 14 day 

SAMPLE ID 

I I I I I I I I 
1. RECEIVED BY 

FCOE~ 19*55. ur TlME 

TIME 2. RECEIVED BY DATE TIME 

TIME DATE TIME - a 9 d  
I 

3. RELINQUISHED BY I DATE 
- I I 

0 
YELLOW (FIELD COPY) PINK (FILE COPY) 

/,d J 
WTRIBUTION: WHITE (ACCOMPANIES SAMPLE) 3/99 

FORM NO. TtNUS-001 



(A), RmsjEK 
CARRIERNAYBILL N ~ M B E R  CITY, STATE 

fla431Ul~ b 

TETRA TECH NUS, INC. CHAIN OF CUSTODY I NUMBER I PAGE - OF 

STANDARD TAT 
RUSH TAT [7 
[7 24 hr. [7 48 hr. [7 72 hr. 7 day 14 day 

W K  
+ a  
4 IU 1 TIME 1 n> 

PROJECT MANAGER AND PHONE NUMBER PROJECT NO: 

SAMPLE ID 

SITE NAME: S l e  4;1c 

I I I I 1 I I I 
TlME 1. RECEIVED BY - T c D E x  DATE TIME 
f 9 O O  

TIME DATE TIME 
dl-3MZ. o 9 - ' 0 0  

TIME 3. RECEIVED BY DATE TIME 

5TLCW5 

3. RELINQUISHED BY DATE 

COMMENTS 

7\27 
SAMPLERS (SIGNATURE) 

DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE) YELLOW (FIELD COPY) PINK (FILE COPY) 3/99 
FORM NO. TtNUS-001 

CEO RCZ / ATUU WE 
FIELD OPERATIONS LEADER AND PHONE NUMBER 

LABORATORY NAME AND CONTACT: 

KUOXV ILL 
ADDRESS 



H.3 CHAIN OF CUSTODY FORMS 2003 FIELD INVESTIGATION 



1 TETRA TECH NUS. INC. CHAIN OF CUSTODY I NUMBER 0953 I PAGE - I OF 

PROJECT MANAGER PHONE NUMBER LABORATORY NAME AND CONTACT: 
Gemcte L. 4 12- 42 1 - %84 L-ccucks / 
FIELD WERATIONS LEADER PHONE NUMBER ADDRESS 

Abh 140 
SAMPLERS (SIGNATURE) 

STANDARD T A T X  
RUSH TAT 

18 hr. 72 hr. 7 day 14 day 

- I I I I 
ECEIVED BY TIME a Ex %31 67333047 1 DATE2/6/~3 T a p  

ME ' 1 2.  RECEIVED BY DATE TIME 

3. RELINQUISHED BY 

COMMENTS 

DATE 

I 
DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE) YELLOW (FIELD COPY) PINK (FILE COPY) 4102R 

FORM NO. TtNUS-001 

3. RECEIVED BY TIME DATE TIME 



CHAIN OF CUSTODY I NUMBER 0954 I PAGE OF TETRA TECH NUS, INC. 

PROJECT NO: I FACILITY: PROJECT MANAGER 
Geoqs L. 

FIELD O~RAT IONS LEADER 
UOZO- NOS I Tdiaa  H a d  

SAMPLERS (SIGNATURE) 

K316- 7333-WSZ 
CONTAINER TYPE 
PLASTIC (P) or GLASS (G) 

PRESERVATIVE 
USED 

n 
0 

E 

PHONE NUMBER 
412-Cr21- %$LJ 

PHONE NUMBER 

STANDARD TAT 
RUSH TAT fl ' 

LABORATORY NAME AND CONTACT: 

ADDRESS 
Apt Labs 

- 
24 hr. 48 hr. 72 hr. 7 day 14 day 

3, RELINQUISHED BY 

COMMENTS 

I I I 

DATE TIME 3. RECEIVED BY DATE TIME 

, 
DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE) YELLOW (FIELD COPY) PINK (FILE COPY) 4102R 

FORM NO. TtNUS-001 



TETRA TECH NUS, INC. CHAIN OF CUSTODY I NUMBER 0955 I PAGE - OF 

PROJECT NO: I FACILIN: PROJECT MANAGER I PHONE NUMBER I LABORATORY, NAME AND CONTACT: 

L. I ~ I Z - ~ Z I - K ~ ~ )  
FIELD OPHATIONS LEADER I PHONE NUMBER I ADDRESS Lcc~ks / hhh 

Ho 402.0 - 140 5 

A 1 4 1 2 - 9 2 ~ - 7 7 ~  %0 5. &mey St.. 
BILL NUMBER CITY, STATE 

%d\- 6Jec.d 

- 
CARR 

f?? -- 

A 

L 
E 
n 
W 
n 
n e 

SAMPLERS (SIGNATURE) 

L .  

STANDARD TATR 
RUSH TAT 

24 hr. 48 hr. 72 hr. 7 day 14 day 

1. RELINQUISHED 
I I I 

DATE TIME 1. RECEIVED BY DATE TIME 
2.4493 /2:30 &d& / 83/6 - 7333 - 4493 d7k3 12'30 

DATE TIME 2. RECEIVED BY DATE TIME 

3. RELINQUISHED BY 

COMMENTS 

I I I I 
DATE I TIME 1 3. RECEIVED BY I DATE I TIME 

DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE) YELLOW (FIELD COPY) PINK (FILE COPY) 4/02 R 
FORM NO. TtNUS-001 



[Rl TETRA TECH NUS, INC. CHAIN OF CUSTODY PAGE - OF 

PROJECT NO: 
40m-f405 

FACILITY: 

Tdlctk-, #PGA 

PROJECT MANAGER 

a& L. 
FIELD OPERATIONS LEADER 

CONTAINER TYPE 
PLASTIC (P) or GLASS (G) 

PRESERVATIVE 
USED 

SAMPLERS (SIGNATURE) 

TiP, sh&, I riz-42/-7720 
CARRIEWAYBILL NUMBER 

- .  
STANDARD TATR 
RUSH TAT 

PHONE NUMBER 
rr~z-cczr - KGKCI 

PHONE NUMBER 
13760 !-I+& 

CITY, STATE 

24 hr. 48 hr. 72 hr. 7 day 1 

LABORATORY NAME AND CONTACT: 
A P C  I&S / 6 Cu;nl~s\ 

ADDRESS 

day 

P 
z 
0 
2 
0 

S 
w ni + <  a w  
a * TIME SAMPLE ID 

I I I I I I I I I I I I 

DATE TIME 
2/7/03 /2:30 

ECEIVED BY 
Sdilr̂ ic / g'3/673305/4 

DATE TlME 

DATE TIME 2. RECEIVED By  2 / 7 b  n : ~  DATE TlME 
I I 

DATE I TIME 1 3. RECEIVED BY 1 DATE 3 RELINQUISHED BY 

COMMENTS 

DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE) YELLOW (FIELD COPY) PINK (FILE COPY) 4102R 
FORM NO. TtNUS-001 



APPENDIX I 

SAMPLE LOG SHEETS 

1.1 SAMPLE LOG SHEETS, PRE-FEASIBILITY STUDY 

1.2 SAMPLE LOG SHEETS, 2002 FIELD INVESTIGATION 

1.3 SAMPLE LOG SHEETS, 2003 FIELD INVESTIGATION 



1.1 SAMPLE LOG SHEETS, PRE-FEASIBILITY STUDY 



1-1 Tetra Tech NUS. Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
u Page- of - 

I 

Project Site Name: Slrn\a,w,!tl PRE -FS Sample ID NO.: $ ~ 2 4 ~ -  
Project NO.: ~ K L ~ . I A I D I A A J H E A D ~ Y Y . L ) C  Sam~leLocation:' &-B 

Sampled By: 
1 Surface Soil C.O.C. No.: 
[] Subsurface Soil 

g Type of Sample: 

F Low Concentration 
0 QASample Type: High Concentration 

Method: 

Monitor Readings 

(Range in pprn): 

L 

SAMPLE COLLECTION INFORMATION: 

Analysis I Container Requirements I Collected I Other 
I 

GRAB SAMPLE DATA: 

Circle if Applicable: 

MS/MSD - Duplicate ID No.: 

~ Z B V  . . OUPCPY 

Ducription (Sand, Silt, Clay, Moisture, etc.) 

G W T * w  

SILVER 
Ton T E S T  
TAL METALS 
70 c 
GPAIEJ SIZE 

COMPOSITE SAMPLE DATA: 

Date Time Depth 1 Color I Description (Sand, Silt, Clay, Moisture, etc.) 

Color 

6 W  
Date: 4-w - 9 9 
Time: 1230 
Method: 5. 5, fl!a~ 
Monitor Reading (pprn): - 

I I5 LL 
1 \6 'to% 
L % Y 0 7 -  
C )%Vo%-  

Depth 

O 4" 



1-1 Tetra Tech NUS. Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
I P a g e  of - 

b 

Project Site Name: ~ ~ r r s \ a , r l , w  PRE -FS Sample ID No.: S ~ Z $ @ ~  
Project No.: 7 (29, INDIAU HE wc Sample Location: ' 

83\& 

Sam~led Bv: 
[] Surface Soil 
11 Subsurface Soil 

1 Sediment Type of Sample: 

I 0 Other: 0. Low Concentration 
QA Sample Type: 0 High Concentration 

GRAB SAMPLE DATA: 
r 

Date: I Depth 1 Color I Description (Sand, Silt, Clay, Moisture, etc.) 

Mehod: 
Monitor Reading (pprn): I 
COMPOSITE SAMPLE DATA: 

z 
Depth I Color ( Dtscrlptfon (Sand, Slit, Clay, Moisture, etc.) 

1 I 
- 

Wethod: 

I I I I 

SAMPLE COLLECTION INFORMATION: 

Wonitor Readings 

:Range in ppm): 

- 

Anslvsis 

- 

1 Container Reauirements I Collected I Other 

- - 

Ton TEST 
TAL M E m L S  
TO C 
GPwU S/ZF 

Circle if Applicable Signature@): 

t 

I 
I 



I=( Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
I P a g e  of - 

Project Site Name: Slrrs\b,9f,‘t~  RE -FS Sample ID NO.: $ ~ ~ ; L R ~ o o ~ ~ ~ ~ ~  
Project NO .: 7 (29, IUDIA HEAD W C  sample Location: - 

Sampled By: h e  
n Sutface Soil C.O.C. No.: 

I 1 Subsurface Soil 
1 fl Sediment Type of Sample: 

Low Concentration 
p e T y p e :  FQUI~IZU-T R l u g a ~ .  High Concentration 

- 

Date: Time Color Description (Sand. Sllt, Clay, Moisture, etc.) 

Method: 

~on~tor  Readings 

(Range in ppm): 

. 
Analysis I Container Requirements ! Collected I other 

GRAB SAMPLE DATA: 

I I I 

OBSERVATIONS I NOTES: (MAP: 
I 

Description (Sand, Silt, Clay, Mois&e, etc.) 
7 

Date y-1B -?a( 
Time: 1 % ~  0 
Method: 5 ~ 6  ~ ~ E L G L  

Monitor Reading (ppm): 

COMPOSFTE SAMPLE DATA: 

Depth Color 

Circle H Applicable Signature@): 

MWMSD - Duplicate ID No.: - 



1-1 Tetra Tech NUS. Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
I Page- of - 

b 

Project Site Name: 
Project No.: 

Surface Soil 
[I Subsurface Soil 
0 Sediment 

Other: KQA Sample Type: 

-- 

Sample Location: 0s &&a 
Sampled By: f-urC 
C.O.C. NO.: 6 voz r 

Type of Sample: 
Low Concentration 

0 High Concentration 

Monitor Reading (ppm): I I I 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Sllt, ~ l d r e ,  etc.) 

Method. 

~on/ to r  Readings 

(Range in ppm): 

I I I I 

SAMPLE COLLECTION INFORMATION: 
- - 

Analysis I Container Requirements I Collected I Other 

ARSEAI~C I 

Ton T E S T  
T A C  M E ~ A L S  lR HQF b h A 3  
TO C 1~ SAVP- Qw. rn o*; v 

I I I 
I 

OBSERVATIONS I NOTES: ~ A P :  
I I 

Circle l Applicabls: Signature(s): 

MSlMSD Duplicate ID No.: - - 



IRl Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
I P a g e  of - 

Project Site Name: S l m \ b , ' r l , ' t X   RE -FS Sample ID No.: 
Project No.: 7 \lq, IN~lAN HEAD WC Sample Location: 

Sampled By: 
fl Surface Soil C.O.C. No.: 16402 I 

Subsurface Soil 
0 Sediment Type of Sample: 
fl Other: [I Low Concentration 
)f CIA Sample Type: ~ ~ E L D  BLANK 0 High Concentration 

ORAB SAMPLE DATk 

Date: q -16-77 I Depth I Color I Description (Sand, Silt, Clay, Moisture, etc.) 
I 

hne: 13 15  
Method: D\ R g c ~  
Momtor Read~ng (pprn): 

WMPOSFTE SAMPLE DATA: 

Date: l ime Depth Color Description (Sand, Sllt, Clay, Moisture, etc.) 
I 

dethod: 

Range In pprn): 

Circle if Appiicabb Signature(s): 

MS/MSD Duplicate ID No.: - - 



Project Site Name: ~ ~ . i r r \ a , w , 4 ~  PUE -FS Sample ID No.: 
Project No .: 7 (19, Ihl~lA 

Sampled By: 
[I Surface Soil C.O.C. NO.: G 3751 
0 Subsurface Soil 

Type of Sample: 8 zzent FLOW Concentration 

QA Sample Type: High Concentration 

Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page- of - 

I . 
- 

I 

I 

- 
- 
- 
- 
- 
- 
- 
- 
3 

I 

- 
- 
- 
- 
- 
- - 
- 
- 
- 
- 
- 
r 

I 

I 

- 

GRAB SAMPLE DATA: 
Description (Sand, Silt, Clay, Moisture, etc.) 

5 O R G A ~ ~  ( c 
( = " - d M  b P R .  

- !Me: q - 27q.q - Depth 

T~rne: 0 4  %3 
Method: 5 . 5 ,  f l o w  rA 0- d( 
Monitor Reading (pprn): 

Color 

6fld 

Signature@): Circle # Applicabke 

WMPOStTE SAMPLE DATA: 

Date: Time Depth Color 

Mehod: 

~on;tor Readings 

(Range in pprn): 

M W S D  
4 

Duplicate ID No.: 
/ 

Other Analysis Container Requirements 

ARSCJ~C 
CAoF\\*m 
LmD 
r c t  PCBs 

Collected 



(Rl Tetra Tech NUS. lnc. SOIL & SEDIMENT SAMPLE LOG SHEET 
u P a g e  of - 

L 

Project Site Name: S~m\a,r/,‘t~ PRE -Fs Sample ID No.: 
AD NYI.'C Sample Location: 

$ Y ~ $ ~ L ~  
Project NO.: 7\29, TAJDIFW HE 

Sampled By: 
fl Surface Soil C.O.C. No.: 
[I Subsurface Soil 

q&g- 
fl Sediment Type of Sample: 
0 Other: [I Low Concentration 
[I QA Sample Type: 0 High Concentration 

GRAB SAMPLE DATA: 
Description (Sand, Silt, Clay, Moisture, etc.) 

S(~r+c---+%@ 
% V ~ ~ Z ~ E Q  

COMPOSITE SAMPLE DATA: 

Date Time Depth Color Deocrlptlon (Sand, Sllt, Clay, Moisture, etc.) 

Color 

Y a f i , ~ ~  
 ate. 9 -24-f 9 
Time: 

Method: $. 3, mu/% 
Monitor Reading (ppm): 

Depth 

l $ _ ~ C  



1-1 Tetra Tech NUS. Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
U P a g e  of - 

Project Site Name: S l m \ a , W , 4 1  f ~ €  -Fs Sample ID No.: $ Y ~ ! P T ) O O F ~ ~ ~  
Project No.: 7 I29, IN D ~ A  AJ HEA D W C  Sample Location: 

Sampled By: 
fl Surface Soil C.O.C. No.: 00 1 
[I Subsurface Soil 

Type of Sample: 
Low Concentration 

QA Sample Type: High Concentration 

J 

Aethod: 

Aonitor Readings 

Range in pprn): 

Collected Other 

GRAB SAMPLE DATA: 

OBSERVATlONS I NOTES: s 
Circle H Applicable: 

MWMSD - Duplicate ID No.: - - 

Description (Sand, Silt, Clay, Moisture, etc.) 

~ C H - Y  + s t ~ - f  

COMPOSITE SAMPLE DATA: 

Date. Time Depth 1 Color Description (Sand. Silt, Clay, Moisture, etc.) 

Color 

GKY 
Date: -m-yq 
Time: 90 
h e h o d : ~ ~ S , ~ ~ ~ E L  
Monitor Reading (pprn): 

Depth 

0-6" 



1 ~ 1  Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
u P a g e  of - 

Project Site Name: S l m \ a , w t ~  ?RE -FS s a m p l e l ~  NO.: $~~..~~~ 
Project No.: 7 (24. ZAJ DIA u HFA D NSWC Sample Location: 

Sampled By: 
[I Surface Soil C.O.C. No.: 
fl Subsurface Soil 
k sediment Type of Sample: 
r 

Other: Low concentration 
QA Sample Type: IJ High Concentration 

Date: I Time 1 Depth I Color I Description (Sand, Silt, Clay, Moisture, etc.) 

I I 

GRAB SAMPLE DATA: 

Method: 

Monitor Readings 

(Range in pprn): 

I I I I 

AMPLE COlLECTION INFORMATION: 

Date: f-28- fi 
Time: 0755- 
Method: 5 5. 
Monitor Read~ng (ppm): 

I Analysis 1 Container Requirements I Collected I Other 

WMPOSKE SAMPLE DATk 

Color 

Wh/ 
Depth 

l-mp I I I 
1-ct PCBs 

Description (Sand, Silt, Clay, Moisture, etc.) 

%fJQ %%-em 

JCtclei Applicable: 

I MSlMSD I Duplicate ID No.: 



IRl Tetra Tech NUS. Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
u Page- of - 

L 

Project Site Name: 
Project No .: 

[I Surface Soil 
1 Subsurface Soil 
;gL Sediment 
0 Other: 
[I QA Sample Type: 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 

A-I, tl- PL 
Type of Sample: 
& Low Concentration 

0 High Concentration 

IDate: Time 1 Depth 1 Color ( Description (Sand, Silt, Clay, Moisture, etc.) 

GRAB SAMPLE DATA: 

Method: 

. / 
Monitor Readings 

(Range in pprn): 

Container Requirements I Collected I other 
I 

I I 

OBSERVATIONS I NOTES: IMAP: 
I 

Descriplion (Sand, Silt, Clay, Moisture, etc.) 

5 I L T & C ~ & V  

Q&.~WLC Y U H - ~ L .  

COMPOS~TE SAMPLE DATA: 

Color 

. ~~L(L,GW 
+ s n ~ d  

'bate: q - \ '  - 9.4 
ime: 

L e a o S " s " , L * f i  J ~ F A  
Monitor Reading (ppm): 

Depth 

0 - 6 " 



IRl Tetra Tech NUS. Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
u P a g e  of - 

r 
Project Site Name: 
Project No.: 

Surface Soil 
[I Subsurface Soil 
& Sediment 
fl Other: 
fl QA Sample Type: 

i 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 

Type of Sample: 
V - = \ , h K -  * \  

)IKi Low Concentration 
1 High Concentration 

Date: 

(Range in ppm): 

Time. 0 3  50 
Method: 5.5. mu-L 
Monitor Reading (ppm): 

Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

I I I I 

AMPLE COLLECTION INFORMATIOH: 

COMPOSITE SAMPLE DATA: 

of- &'I 

Analysis I Container Requirements I Collected I Other 

Circle H Applicable: . Signature@): 

OF f3flrJ 
7b eJuC 

Duplicate ID No.: - 

5 1 ~ 7  G S W V  ORGd-(C 

SA'r. 
Q-w- 

* K C .  



1 ~ 1  Tetra Tech NUS. Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
U P a g e  of - 

Method: 

Project Site Name: s l ~ s \ a , ' f l , w  PRE -FS Sample ID No.: 
Project No.: 7 Ilq, INDIA N HEAD WC Sample Location: $CtqE%? 

Sampled By: r- 
[I Surface Soil C.O.C. No.: - OlQ 
gsubsurface Soil Um..\ec-dz( 

Sediment Type of Sample: kc - - /  
Other: [I Low Concentration 

0 QA Sample Type: [I High Concentration 

GRAB SAMPLE DATA: 

DATA: 

Time Depth Color Deccriptlon (Sand, Silt, Clay, Moisture, etc.) 

I I I 

I INFORMATION: 

kalysis I Container Requirements I Collected 1 other 
I 

Description (Sand, Sllf Clay, Moisture, etc.) 

S ( ~ 4 - S i h k D  

u67- 

1 I I 

IBSERVA7lQNS I NOTES: JMAP: 
I I 

WMPOSlTE SAMPLE I 

Date 

Color 

va-66- 
(gw.i' 

f i o m ( c  

Date. q- (R-qq 
Time: 17 3 0 
Method: 2 5. ' ~ w & L  
Mon~tor Reading (ppm): 

I 

Glrcle if Applicable: Signature(s): - 

Depth 

0 -6  

MS/MSD I ~ u ~ ~ i c a t e  ID No.: I ' /- 



1 ~ 1  Tetra Tech NUS. Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
u P a g e  of - 

Project Site Name: 
Project No.: 

[I Surface Soil 
fl Subsurface Soil 

fl QA Sample Type: 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 

Type of Sample: 
Low concentration 
High Concentration 

Method: 

Monitor Readings 

(Range In ppm): 

 SAMPLE coLucnw INFORMATION: 
r 

Analysis Container Requirements I Collected I other 

GRAB SAblPLE DATk 

r c t  f c.B s I I I 

OBSERVATIONS I NOTES: 

Description (Sand, Silf Clay, Moisture, etc.) 

fm,5,c~ 6 c L b y  
ORGS~~JI IC ~ m ,  

Circle if Applicable: 

MSlMSD Duplicate ID No.: - - 

COMPOSFTE SAMPLE DATA: 

Date: Time Depth I Color I Description (Sand, Silt, Clay, Moisture, etc.) 
I I 

Color 

Gw% + ~ n ~  VGL n a ~  

Date: - C8 -qq 
Time: (b  I 
Method: S $,=OUE L 
Monitor Read~ng (ppm): 

Depth 

- 



I R ~  Tetra Tech NUS. Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
u Page- of - 

Project Site Name: Slm\a,wta ?RE -FS Sample ID No.: 
Project No.: 7 \lq, T N ~ I A u  HEAD WC Sample Location: 

C.O.C. No.: 
Sampled By: 

[I Surface Soil 
[I Subsurface Soil 

Type of Sample: 
[I Low Concentration 

QA Sample Type: High Concentration 

lon~tor Reading (ppm): I 1 '  1 
mMPOSFTE SAMPLE DATA: 

late. Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 
I 

iRAB SAMPLE DATk 

Aon~tor Readings 

Range In pprn): 

~ ~ P L E  COLLEC~ON INFQRMATIO* 
Analysis 1 Container Requirements 1 Collected I other 

I 

I 

IBSERVATIONS I NOTES: 

kte: 9- 18 - Y9  
ime: ( 6 0 0  
lethod: 5.5 AO- C4.w 6 tL 

Circle if Applicable: 

Color 

G W y  
%RPN 

Depth 

6" 

MSJMSD Duplicate ID No.: - I 7 

Description (Sand, Silt, Clay, Moisture, etc.) 

oIZG&WC W ~ T .  

5- +,v-I 'a C L ~ Y  



1-1 Tetra Tech NUS. Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
U P a g e  of - 

Project Site Name: $ ~ m \ a . ' f l , %  ?RE - F s  Sample ID NO.: 
Project No.: 7 \29. -EN D]A N &AD WC Sample Location: 

Sampled By: 
[I Surface Soil C.O.C. No.: Q U P ' -  6q014  - 
U Subsurface Soil W R C  +t 1 

Sediment Type of Sample: 
0 Other: --&LOW Concentration 
U QA Sample Type: 1 High Concentration 

Method: 

Mon~tor Read~ngs 

(Range in ppm): 

Analysis Container Requirements 

A~s&rucc 

GRAB SAMPLE DATA: 

I ' I I 

OBSERVATtONS I NOTES: IMAP: 
I M R l 7 i L u J O . * M  cQ&Gi- 

Description (Sand, Slit, Clay, Moisture, etc.) 

sw W & ~ m J \ c p n n ,  

COMPOSiTE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 
I 

Color 

QW 
Date: y-/g -9 ", 
Time: / (3 0 0 
Method: 5 5 T R O k ' E  L 
Monitor Reading (ppm): - 

Circle tf Applicable: 

Depth 

0-6'' 

MWMSD 

1/ 
Duplicate ID No.: 



SOIL & SEDIMENT SAMPLE LOG SHEET 
u P a g e  of - 

Project Site Name: $ I E S \ J , ~ , ~ X  PRE -FS Sample ID No.: 
Project NO .: 7 \LC\, INDIA u t'l6~ D WC Sample Location: 

Sampled By: 
[] Surface Soil C.O.C. No.: 
f Subsurface Soil 

Sediment Type of Sample: 
Other: ow Concentration 

U QA Sample Type: Concentration 

Date, Time Color Dcscriptlon (Sand, Slit, Clay, Moisturptc.) 

Method. 

Monitor Readings 

(Range in ppm): 

SAMPLE COLLECTION INFORMATIOk 

Analysis I Container Requirements I Collected I other 
-7 - 

GRAB SAMPLE DATA: 

-- -- 

rct PC. (~  s 
& l cVEK 
Ton TEST 
T A C  Mt57RL-5 

. 
OBSERVATIONS I NOTES: JMAP: 

I 

Description (Sand, Silt, Clay, Moisture, etc.) 

CLs li +SLLT + C+tw 
% 4 - h 2 ~ ~  

k t e '  g 29 . ~9 
Time: &'/c 
Method: f 5 m w h w  
Monitor Reading (ppm): 

Circle if Applicable: Signature+): 

COMPOSITE SAMPLE DATA: 

Depth 

\ - 1 '  

Color 

YG @w 

MSIMSD - - Duplicate ID No.: - 



lRl Tetra Tech NUS. Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
u Page- of - 

b . 
Project Site Name: s l ~ s \ a , w , w  PRE -FS ~ a m p l e l ~ ~ o . :  { v ~ $ ~ ~ ~ ~ ~ ~  
Project No.: 7 (lq, IAJ DIA AJ HEP D W C  Sample Location: 

Sampled By: +p- 
Surface Soil C.O.C. No.: E3751 

(1 Subsurface Soil 
fl Sediment Type of Sample: 

Other: Low Concentration 
0 QA Sample Type: High Concentration 

GRAB SAMPLE DATA: 
Description (Sand, Slit, Clay, Moisture, etc.) 

~ P u V  -cG PA-. * s(c f 
-0 L ST- (%I c) 

h t e  9 - 2-q L QQ b P m  
Time. ~ F f m  + 

2 -  ( 8  Method: 5,5.-6 L/- 
Mon~tor Reading (ppm): 

Signature(9): Clrcle il Applicable: 

COMPOSITE SAMPLE DATA: 

Dale Time Depth Color Dercrlptlon (Sand, Sllt, Clay, M m ,  etc.) 

Method' 

Mon~tor Readings 

(Range in ppm): 

Analysis I Container Requirements I Collected 1 other 

Color 

~ & . @ R N  

MSJMSD - 
/ 

Duplicate ID No.: 
7 



Tetra Tech NUS. lnc. SOIL & SEDIMENT SAMPLE LOG SHEET 
J Page- of - 

b 

Project Site Name: $ I T E S \ ~ , W ~ ~  ?RE -Fs  Sample ID No.: 
Project NO.: 7 129. Tu DIA AJ HEA o WC Sample Location: 

C.O.C. No.: 
Sampled By: 

[] Surface Soil L "3791 
(1 Subsurface Soil 

Type of Sample: 
' U Low Concentration 

fl  QA Sample Type: 0 High Concentration 

RAE SAMPLE DATA: 

I Depth 1 Color I DescripUon (Sand, Silt, Clay, Moisture, etc.) 

Method: 

Monitor Readings 

(Range in ppm): 

Time O B O L  
Method: $ . 5. Wrv G c 
Mon~tor Reading (ppm): 

I I I I 

SAMPLE COLLECTION INFORMATION: 

COMPOSITE SAMPLE DATA: \ 

Date. Time Depth I Color I DescripUon (Sand, Silt, Clay, Moisture, etc.) 
I I 

0 -6 L' 

- -- 

I I I 

w= 
(%w 

OBSERVATIONS I NOTES: 

(;4&9"6(zn, 

m y  

MAP: 

Signature@): Circle if Applicable: 

MSlMSD - - Duplicate ID No.: 

$YZSQ OvPOo 6 



( ~ 1  Tetra Tech NUS. Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
u P a g e  of - 

b 

OBSERVATLONS I NOTES: 

Project Site Name: Slm\a,o, ‘ t l  ?RE -Fs Sample ID No.: 
Project No.: AD wc Sample Location: 

$$", : % L ~ O $  

7\29. INDIAAJ HE 
Sampled By: a 

[] Surface Soil C.O.C. No.: 
[I Subsurface Soil 

A 
f ;;Zen' Type of Sample: 

;Ek Low Concentration 
0 QA Sample Type: 0 High Concentration 

GRAB SAMPLE DATA: 
Description (Sand, Silt, Clay, Moisture, etc.) 

S&+o st c~ a6eic. 
oey (~alc) 

Circle K Applicable: 

Color 

y a m u  
Date. 4-3 f( -Yq 
Time 0750 
Method: 5.5 ~ O W ~ E L  
Monitor Reading (pprn): 

MSlMSD - 

Deph 

0-6" 
COMPOSITE SAMPLE DATA: 

Duplicate ID No.: 

Description (Sand, Sllf Clay, Moisture, etc.) 

SAMPLE COLLECTION INFORMAnON: 

Analysis Container Requirements Collected Other 

ARSEIJ~C 
c&orn\IJm 

Color ~ P M  Date 

Method 

Monitor Readings . 

(Range ~n ppm)' 

Time 



1 ~ 1  Tetra Tech NUS. Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
I Page- of - 

Project Site Name: 
Project No.: 

[I Surface Soil 
[] Subsurface Soil 

9~ ?RE -FS SarnpleIDNo.: $ Y Z $ D & ~  
?AD ntSWL Sample Location: 

sampled By: 
C.O.C. No.: 

Type of Sample: 
' w o w  Concentration 

QA Sample Type: High Concentration 

ate: ~ i m e  1 Depth Color ( Description (Sand, Silt, Clay, Moisture, etc.) 

RAB SAMPLE DATA: 

lethod. 

lonltor Readlngs 

hnge in ppm): 

;AMPLE COLLECTION INFORMATIOH: 

Analysis I Container Requirements 1 Collected I other 

ate: 9 - zq - 77 
Ime 0 7  
Iehod: $ .? =/ 4 W  
lonitor Read~ng (ppm): 

OMPOSITE SAMPLE DATA: 

Depth 

( 2' - ( $ 

I I I 

I I I 
)BSERVATtONSf NOTES: 

Color 

~ G L  
m 2 ~  

MAP: 

Signature@): :ircle it Applicable: 

Descrlptlon (Sand, Sllf Clay, Moisture, etc.) 

w SI-C r V-RGIZWL 

MSIMSD - - Duplicate ID No.: 

C 



Project Site Name: S I E S \ ~ , ~ ,  4 1  PRE - FS Sample ID No.: 
Project No .: 7 \ 29. IN AJ HEAD W C  Sample Location: 

Sampled By: 
[I Surface Soil C.O.C. No.: 
1 Subsurface Soil 

Type of Sample: 
Low Concentration 

0 CIA Sample Type: High Concentration 

GRAB SAMPLE DATA: 

b te :  a q -29- ?'3 Depth Color Description (Sand, Sllf Clay, Moisture, etc.) 

Time. /QRo VF"  LjCc_T+ sSYA/D ;TX-CK&L 
~ethod: 5. L 0 - 6" (3-b < C L ~  
Monitor Reading (ppm): 

COMPOSITE SAMPLE DATA: 

Date Time Depth Description (Sand, Sllf Clay, Moisture, etc.) 

Method: 

Momtor Readings 

(Range In ppm): 

SAMPLE COLLECTION. INFORMATIOH: 
Analysis I Container Requirements I Collected 1 other 

I 

OBSERVATIONS I NOTES: s 
Circle H Applicable: 

MSIMSD - Duplicate ID No.: - 
7 



I R ~  Tetra Tech NUS. Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
U P a g e  of - 

L 

Project Site Name: SITES\~,W,W PRE -Fs sample ID No.: 
Project No.: 7 I2q. IEJDIAU HEAD W C  , Sample Location: 

Sampled By: 
n Surface Soil C.O.C. No.: 
[I Subsurface Soil 

Sediment Type of Sample: 
4 -Woo I 

Other: 0 Low Concentration 
1 QA Sample Type: 0 High Concentration 

GRAB SAMPLE DATA: 

b t e .  q-z -99 Depth I Color I Description (Sand, Silt, Clay, Moisture, etc.) 

Mon~tor Reading (pprn): - I I I 
COMPOSITE SAMPLE DATA: 

Date Time Depth I Color Description (Sand, Silt, Clay, Moisture, etc.) 
I I 

Aethod 

lnon~tor Readlngs 

Range In ppm): 

J - 
SAMPLE COLLECTION INFORMATIOH: 

Circle if Applicable: Signaturqs): 

Analysis 

A ~ s & r ~ i c  
-DW\UM 
LmD 
-rct  PCBs 
s I LVEK 
Ton TES'~-  
TAL METALS 
70 C 
GPAIQ SIZE 

MWMSD - 

Collected Container Requirements 

rr TO- 

Duplicate ID No.: 
L 

Other 

OBSERVATIONS /NOTES: MAP: 



I R ~  Tetra Tech NUS. Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
u P a g e  of - 

b 

Project Site Name: S I ~ \ ~ , ~ I , ? X  ?RE -FS Sample ID No.: 
Project No.: 7 \ 27, IN DIA AJ HEA D W C  Sample Location: 

Sampled By: 
[] Surface Soil C.O.C. No.: 
[] Subsurface Soil 

Type of Sample: 
Low Concentration 

QA Sample Type: $ High Concentration 

Method: 

Mon~@r Readlngs 

(Range in ppm): 

Analysis Container Requirements Collected Other 

A~sEhJcc 

GRAB SAMPLE DATA: 

Circle tf Applicable: . 
MSIMSD - 

Date: + S - Y q  
Time: 165~ 
~e thod :S ,5  WW~L, & b e  
Mon~tor Reading (ppm): 

Depth Color Ducription (Sand, Silt Clay, Moisture, etc.) 

COMPOSITE SAMPLE DATA: 

Date Time Depth I Color ( Description (Sand, Sllt, Clay, Molsture, etc.) 
I I 



I R ~  Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
u P a g e  of - 

L 

Method. 

Mon~.br Readings 

(Range in ppm): 

SAMPLE COLLECTION INFORMATION: 

Analysis I Container Requirements I Collected I Other 

6 
Project Site Name: S l m \ a , ' r / ,  4 1  ?RE - FS Sample ID No.: & f ~ $ ~ ~ g ~  
Project No.: 7 \ 2q. Iu DIA AJ HEA D W C  Sample Location: 

fl Surface Soil 
Sampled By: 4 
C.O.C. No.: &yo0 1 

[] Subsurface Soil a Sediment Type of Sample: 
Other: 1 Low Concentration 
QA Sample Type: 1 High Concentration 

GRAB SAMPLE DATk 

Circle if Applicable: 

MSJMSD - Duplicate ID No.: - - 

Description (Sand, SIIt, Clay, Moisture, etc.) 

SLCT + S ~ D  
~ ~ 5 f -  

COMPOSITE SAMPLE DATA: 

Date Time Depth 1 Color Description (Sand, Sllt, Clay, Molsture, etc.) 

Color 

OK ORU 

k t e :  q-zs-q'i 
Time: 00 
Method- : ~ , ~ w I ; L / f i & t ~  
Mon~tor Reading (ppm): ' 0 - C b '  



1-1 Tetra Tech NUS. Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
u P a g e  of - 

6. r. 
Project Site Name: S ,m \b , ' r l , ' t ~  ?RE - F S  Sample ID No.: $ 't 23 IOL 
Project No.: 7 \24, INDIA AJ &a 0 W C  Sample Location: g'f ZBO 606 

Sampled By: 
[I Surface Soil C.O.C. No.: q- ~ U ~ O I  
I1 Subsurface Soil 
b~ed i rnen t  Type of Sample: 

Other: 1 Low Concentration 
QA Sample Type: High Concentration 

Date: ~ l m e  ( Depth 1 Color I Description (Sand, Silt, Clay, Moisture, etc.) 

GRAB SAMPLE DATk 

Method: 

Monitor Readings 

[Range ~n ppm): 

SAMPLE COLLECTION INFORMATIOfk 

Analysis ! Container Requirements ! Collected I other 

MSJMSD - Duplicate ID No.: - Y 

a :  -=- T? 
Time 

M e t h o d : , ,  Y L  / 
Monitor Reading (ppm): 

COMPOSITE SAMPLE DATA: 

Depth 

\ f - LBL' 
Color 

W- 6- 

Description (Sand, Sllt, Clay, Moisture, etc.) 

5tc7- -L- 
W ~ L  5c 



1-1 Tetra Tech NUS. Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
u P a g e  of - 

Project Site Name: S I T E S \ ~ , ' ~ ~ , ' I ~  ?RE - F s  Sample ID No.: ,d ~ 2 8 ~ 0 o 7 0 1 0 6  
Project No.: ~ \ ~ ~ , ~ N D I A ~ ~ / E A D ~ C  Sam~leLocation: R;rr%m07 

Sampled By: Fig 
[I Surface Soil C.O.C. No.: 
I1 Subsurface Soil 
k Sediment Type of Sample: 
r. 

Other: 0' LOW Concentration 
QA Sample Type: High Concentration 

- 
G R A B ~ S A M ~ ~ E  DATA: 

Date: 9 - 2  - f 7 I Depth 1 Color I Description (Sand, Silt, Clay, Moisture, etc.) 

. 
OMPOSITE SAMPLE DATA' 

~ i m e  1 D S P ~  I Color I Description (Sand, Silt, Clay, Moisture, etc.) 
I I 

-/- 

Melhod. 

Mon~pr Readings 

(Range in pprn): 

Analysis I Container Requirements I Collected I Other 

q o m \ l J m  I I I 
'LEA D 

I 

Signature(s): Circle it Applicable: 

MSJMSD - 
e 

Duplicate ID No.: 

5 



I R ~  Tetra Tech NUS. Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
U P a g e  of - 

Project Site Name: S I E S \ ~ , ~ / , ~ X  PRE -FS  Sample ID No.: 
AD WC Sample Location: Project NO.: 7\29. INDIAG HE 

Sampled By: 4 
[] Surface Soil C.O.C. No.: 
[I Subsurface Soil 

K,"Fent Type of Sample: 
Low Concentration 

0 QA Sample Type: High Concentration 

GRAB SAMPLE DATA: 

ate: f -28-PY 1 Depth I Color I Description (Sand, SIIf Clay, Moisture, etc.) 

Monitor Reading (ppm): I I I 
COMPOSITE SAMPLE DATA: 

Date. Time Depth I Color ( Description (Sand, Sllf Clay, Moisture, etc.) 
I I 

MYMSD - I Duplicate ID No.: I - - 

--- 
Method 

Mon~tor Readmgs 

(Range In pprn) 

Analysis 

A ~ s w t c  
~ D F \ \ u W I  
L m P  
-rct PCBs 
S I L V ~ R  

,To& TEST 
TAL M E W S  
70 c 
GPAW S ~ E  

Container Requirements 

I VV0-r  

Collected Other 



lRl Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
u P a g e  of - 

Project Site Name: t 72% 1 L ' t l  Qz m-6 Sample ID No.: 
Project No.: 1'2-7, F m  JR-~J u-0 AJW'C Sample Location: 

Sampled By: 
[I Surface Soil C.O.C. No.: 
[I Subsurface Soil 
KSediment Type of Sample: 

Other: F L O W  Concentration 
[I QA Sample Type: 0 High Concentration 

GRAB SAMPLE DATA: 

Date Time Color Description (Sand, Silt, Clay, Moisture, e& 

Method 

Mon~tor Readlngs 

(Range In pprn) 

SAMPLE COLLECTION INFORMATION: 

Description (Sand, Sllt, Clay, Moisture, etc.) 

S W P  d s l c r + c ~ y  

I I I 

COMPOSITE SAMPLE DATA. 

Color 

Bnw 
Date: 7 -2s- 7 
Tlrne: ( 7 0 5 
~ e t h o d  s. 5 &&& 
Mon~tor Reading (pprn). 

Other 

OBSERVATIONS F NOTES. 

Depth 

12'- [ B  

Collected Analysis 

S l  cvtw- 

MAP: 

Signature@): Circle 11; Applicable- 

Container Requirements 

l %'%a+ 

MSIMSD + Duplicate ID No.: - 



1 ~ 1  Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
u P a g e  of - 

Project Site Name: $ ~ m \ b , w t ~  PRE -FS Sample ID No.: 492 $j)m?OOOh 
Project No .: 7 \29. INDMAJ HEAD NSWC Sample Location: 49 ~ r c r w u  

Sampled By: 
n Surface Soil C.O.C. No.: 4 YO17 
I1 Subsurface Soil - 
FSk;;;e nt 

' Type of Sample: 
Low Concentration 

I] QA Sample Type: 5 High Concentration 

ID&: lime 1 Depth 1 Color I Description (Sand, Silt, Clay, Moisture, etc.) 

GRAB SAMPLE DATA: 

Method: 

Monitor Readlngs 

(Range in ppm): 

rn 

Analysis 1 Container Requirements Collected I other 

Circle if Applicable ( Signature@): 

Description (Sand, Silt, Clay, Moisture, etc.) 

s&e.eW\~r C ~ A .  

MSlMSD Duplicate ID No.: - - 

COMPOSFTE SAMPLE DATk 

Color 

W u  
 ate: 4-2e-Yy 
Time: 1x00 
Method: S 5 ,  m - 6 ~  
Monltor Reading (pprn): 

Depth 



Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
u P a g e  of - 

L 1 

Project Site Name: Slm\a,'rl,‘t~ PRE -Fs sample ID NO.: $ v L / ~ ~ ~ ~ ~  
Project NO.: 7 U.9. LJDIAU HEAD WC Sample Location: r n  

Sampled By: 
[I Surface Soil C.O.C. No.: 6 Y 0 1 7  
[I Subsurface Soil 
1 Sediment ' Type of Sample: 
(I Other: n Low Concentration 
[I QA Sample Type: (I High Concentration 

IDate: ~ i m e  I Depth I Color I DescripUon (Sand, Silt, Clay, Moisture, etc.) I 

GRAB SAMPLE DATk 

Method: 

Monitor Readings 

(Range In pprn): 

Analysis Container Requirements Collected Other 

ARSIJ~C 
CAO(L\\L)M 
&€AD 
-rct PcBs 
$ILI/ER ! % Y o 2  . / 

Color Description (Sand, Silt, Clay, Moisture, etc.) Date: 9 - 28 - 79  
Time: 0 ? 50 
Method: S S.qlw& r&r;l. 
Monitor Read~ng (pprn): - 
COMPOSFTE SAMPLE DATA: 
7 

Depth 

l - ( 8 

I I 

OBSERVA'TIONS / NOES: 

Circle I Appllcabk 

MAP: 

MSlMSD - Duplicate ID No.: 



1-1 Tetra Tech NUS. Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
u Page- of - 

b 

Project Site Name: S IES\~,~,?X ?RE - FS Sample ID No.: 
Project No.: 7 (29, INDIA u &AD hlc3WC Sample Location: 

Sampled By: 
U Surface Soil C.O.C. No.: 
[I Subsurface Soil 

f-Eent Type of Sample: 
0 Low Concentration 

[I QA Sample Type: lj High Concentration 

Pon TEST I I I 

GRAB SAMPLE DATk 
Description (Sand, Silt, Clay, Moisture, etc.) 

5- C S C C ~  

I 

OBSERVATIONS I NOTES: 

WMPOSCTE SAMPLE DATA: 

Date: Tlme Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Method: 

Mon~tor Readings 

(Range in ppm): 

SAMPLE COLLEGTIOI'( iNFQRMATIotk 
Analysis I Container Requirements I Collected I other 

I 

Color 

(Sdzd 

bate: 9 - 28-77 
me: 5- 

Tehod: Og -Cyma~ 
Monitor Reading (ppm): 

MAP: 

D C P ~  

0 - C 

Signature(s): - Circle l Appllcabk 

MWMSD - Duplicate ID No.: - 



1 ~ 1  Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
U P a g e  of - 

L 

Project Site Name: $ l ~ ~ \ a , 9 1 ,  9 2  %E - FS Sample ID No.: 47 2 $ m0\\W0b 
Project NO.: 7 \lq, DIA N HEA NSWC Sample Location: %ct2 ~ D ~ I I  

Sampled By: 
[I Surface Soil C.O.C. No.: 0 / , 'YOl7  
[I Subsurface Soil 

j& Sediment Type of Sample: 
Other: Low Concentration 

[I QA Sample Type: High Concentration 

GRAB SAMPLE DATA: 
I 

Date: 4-29-44 I Depth I Color I Description (Sand, Silt, Clay, Moisture, etc.) 

~ i m e  1 Depth I Color I Description (Sand, Silt, Clay, Moisture, etc.) 
I 

Time: /()OD 
Method: f.5 - / . Q  [2(- 18' 
Monitor Read~ng (ppm): f- 
COMPOSCTE SAMPLE DATA: 

Pk Dnb 

Method: 

5a-r-o t C L ~ y  

Monitor Readings 

(Range In ppm): 

I I 

/ 
/ 

OBSERVAnONS i NOTES: 

4 O N  4NFORMATIQN: 
Analysis I Container Requirements I Collected I other 

I 

MAP: 

Signature@): Qrcicle # Applicable: 

MSIMSD 
.'- 

Duplicate ID No.: - 



Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
u Page- of - 

Project Site Name: Slm\a,4l,ra ?RE - FS Sample ID No.: $a,%, (., 
Project No.: 7 129. ZMDIA u H m  o NSWC Sample Location: 

Sampled By: 1Zy? 
Surface Soil C.O.C. No.: Q - G c i o 1 7  

1 Subsurface Soil 
s 

Type of Sample: 

)J Low Concentration 
0 QA Sample Type: High Concentration 

Time I Depth 1 Color I Description (Sand, Silt, Clay, Moisture, etc.) 

GRAB SAMPLE DATA: 

Wethod. 

Monitor Readings 

[Range in ppm): 

SAMFLE COLLECTION INFORMATION: 
Analysis ! Container Requirements ! Collected I other 

r c t  R . B s  
S I LI'ER 

Description (Sand, Silt, Clay, Moisture, etc.) 

5ld .n /D+Slcr  

Ton TEST I ! I 

COMPOSITE SAMPLE DATA: 

Color 

yEL0flu 
Date: 7-x- 7 1 
Time: 0 0 
Method: 5 5 PeClcilt/~.~71Ws/lic 
Monitor Read~ng ( ~ ~ m ) :  

~ A L  METALS I I I 
TO c 

Depth 

6 1bC-/8 

MSlMSD Duplicate ID No.: 
/ ? 



1-1 Tetra Tech NUS. Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
u Page- of - 

I 
Project Site Name: SIES\~,W, 4 2  PRE -FS Sample ID No.: 
Project No.: 7 (29, I~,JDIA~J HEAD NSWC Sample Location: 

Sampled By: 
0 Surface Soil C.O.C. No.: 
0 Subsurface Soil 

F,,Zent Type of Sample: 

$c Low Concentration 
0 QA Sample Type: High Concentration 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

I 
Method: - 
Monitor Readings 

(Range in ppm): 

GRAB SAMPLE DATA: 

I I I - 
PLE COLLECTION INFORMATIOH: 

1 .  Analysis I Container Requirements I Collected I Other 
I 

Description (Sand, Silt, Clay, Moisture, etc.) 

SWD 61 c-r s f 

r c t  f c.13 s I I I 
& I LI'ER I \  % y o 7  

COMPOSITE SAMPLE DATA: 

Color 

p K d  
Date: 9 -2.8- r(y 
Time: e x  
Method: 3-5. L f 7 2 0 J f i  C 
Monitor Reading (ppm): 

- 

Signature(s): 

MSlMSD Duplicate ID No.: - 
w 

D e ~ m  

0 - C Q  



Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
I P a g e  of - 

Project Site Name: Slm\a,W, 9 2  PRE - FS Sample ID No.: 
Project No.: 

Sampled By: 
1 Surface Soil 

Subsurface Soil 
C.O.C. No.: w- 

aL Sediment Type of Sample: 
%p Low Concentration 

0 QA Sample Type: 1 Other: 
High Concentration 

Time 0 7 s  OF fikf-' 
~ e t h o d : s  ' % w F A L / ~  (f - (c' 
Monitor Reading (ppm):' ( 7 3 ~  ld 
COMPOSFTE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Sllt, Clay, Moisture, etc.) 

Method: 

Momtor Readings 

(Range In ppm): 

=-/ 
L O N  INFORMAtlON: 

Analysis Container Requirements I Collected I other 

TAL ME7AL5 

1 r o c  
GPAN S/uz 

OBSERVAT#)NS I NOTES: 
r 

MAP: 

Signature(s): Clrcle I Applicable: 

MWMSD - Duplicate ID No.: - 



1-1 Tetra Tech NUS, lnc. SOIL & SEDIMENT SAMPLE LOG SHEET 
u Page- of - 

'reject Site Name: $~m\kW, 41 PRE - FS Sample ID NO.: $ ~ t l ~ $ ~ I ~ o o n  
project No .: 7 (29. TNDIAU HEAD IVSWC Sample Location: $ 4 ~ 9  DOIT 

Sampled By: 
[I Surface Soil 
0 Subsurface Soil 

C.0.C. No.: 0- 

'K Sediment Type of Sample: 5 Other: g Low concentration 
[I QA Sample Type: 0 High Concentration 

ethod: 

omtor Readings 

lange In pprn): 

Analysis 1 Container Requirements 1 Collected 1 Other 

RAB SAMPLE DATA: s*r 
Description (Sand, Silt, Clay, Moisture, etc.) 

s ~ L T + S W  h 0 1 S r  

arcle I Appficabtct: Signature(s): 

DMPOSITE SAMPLE DATA: 

ate' Time Depth 1 Color I Description (Sand, Silt, Clay, Moisture, etc.) 

Color 

01;fiRU 
~ t e .  q,,$-?y 
me: 0 9 0 0  
ethod: ~ . 5 f l & & b & ~ n  
onitor Reading (pprn): 

MSlMSD - 

Depth 

0' - 6 fk 

Duplicate ID No.: 
+ 



1 ~ 1  Tetra Tech NUS. Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
u Page- of - 

t] Surface Soil 
Subsurface Soil 

bC Sediment 

Sampled By: 
C.O.C. No.: ,- 

Type of Sample: 
r -  

Other: Low concentration 
[1 QA Sample Type: High Concentration 

RAB SAMPLE DATA: 

Date: Time b ~ t h  Color Description (Sand, Silt, Clay, Moisture, etc.) 

Method: 

..- 
Monitor Readings 

(Range in ppm): 

. 
Analysis I Container Requirements ! Collected I other 

Date: q- lq-qq Depth 

ime: 30  
Lth0d:5:~-/;,/& $ 8 '  
Monitor Reading (ppm): 

r c t  Pc.6 s I I 
SILVER I C t o t  x \ 

MSlMSD Duplicate ID No.: . I .  . - + 

Color 

OLLc 
Description (Sand, Sllt, Clay, Moisture, etc.) 

~ ~ ~ 7 - c S p - h C o d - e ~ ~ ~  

5w-. 



I l ( t l  Tetra Tech NUS. Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
u P a g e  of - 

Project Site Name: Slm\a.w, 9~ ?RE - FS Sample ID NO.: 
Project No.: 7 129. IE~DIAU HEAD NSWC Sample Location: 

Sampled By: 
1 Surface Soil C.O.C. No.: '* 

fl  Subsurface Soil 
Type of Sample: 

Low Concentration 
1 QA Sample Type: 0 High Concentration 

late:  Time . I m ~ t h  I Color I Description (Sand, Silt, Clay, Moisture, etc.) 
I i 

Wethod: 

Won~tor Readings 

:Range in ppm). 

GPLE COLLEGTIOAI INFORMATION: 
. 

Analysis I Container Requirements I Collected I Other 
I 

I I I 

OBSERVATlONSI NOTES: MAP: 

a 4 - P J W w ~ ~  

Signature@): 

- 

. 
Clrcle it Applicable: 

MWMSD - Duplicate ID No.: 
7 



IRI Tetra Tech NUS. Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
u Page- of - 

Project Site Name: 
Project No .: 

Surface Soil 

I RE-FS_ SampleIDNo.: 
i . d ~  Sample Location: 

[I Subsurface Soil 
)7J Sediment Type of Sample: 
0 Other: Low Concentration 
1 QA Sample Type: 0 High Concentration 

Method: 

Mon~tor Readings 

(Range in pprn): 

Analysis Container Requirements I Collected I other 
I 

GRAB SAMPLE DATA: 

I I I 
OBSERVATIONS1 NOTES: (MAP: 

Date: q -1q -PP Depth 

Time: 16 (0 0-6' '  
~ethod:SS 
Mon~tor Reading (pprn): 

lrcle if Applicable: Signature(s): 

MSlMSD Duplicate ID No.: 
w - 

WMPOSFI-E SAMPLE DATA: 

Date: Time Depth Color I Description (Sand, Silt, Clay, Moisture, etc.) 
I 

Color 

p w R U  
Description (Sand, Silt, Clay, Moisture, etc.) 

%wJD s1 c . ~  Q f E Y - M O l C r  



IRl Tetra Tech NUS. Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
u P a g e  of - 

Project Site Name: S l m \ a , 9 l , 9 l  PRE -FS Sample ID NO.: 4 U  w 16 or06 
Project NO .: 7 I1q. Juo iau   HE^ NWL Sample ha t ion :  ' $+UOBIC 

Sampled By: 
[I Surface Soil C.O.C. No.: a - GYOU 
[] Subsurface Soil 

Sediment Type of Sample: 
Other: g Low Concentration 

1 QA Sample Type: 0 High Concentration 

iRAB SAMPLE DATk 
late: q -1q-qg Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

ime: '60 
W F  

S L C T ~ - ~ ~  SkT 
k h d -  S . S ~ a ~ d & L r %  \ f - (8" OQGWCC F w L .  
rlonitor Read~ng (ppm)' I I I 
mMPOSITE SAMPLE DATA: 

)ate: Time I Depth I Color I Description (Sand, Sllt, Clay, Moisture, etc.) 
, I I / 7 

I 

Aethod: 

Aonitor Readings 

Range in ppm): 

SAMPLE coLLEcnm INFORMATIOH: 
. 

Analysis I Container Requirements I Collected I Other 
I 

L&AD 
r c t  f c.B s 
S I L E K  I %'tot 
TOK. T E S T  



(=I Tetra Tech NUS. Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
u Page- of - 

Project Site Name: Slm\a,w, 92. PRE -Fs Sample ID NO.: $9 Z ) D ~ I  Ooo 
.Project NO.: 7 Uq, TAJDIAAJ HEAD W C  Sample Location: $9 I$ oor G, 

Sampled By: 'bL 
[I Surface Soil C.O.C. No.: GI- 6rozo 
0 Subsurface Soil 

W; Sediment Type of Sample: 
Other: Low Concentration 
QA Sample Type: High Concentration 

GAAB SAMPLE D A T ~  

'Date: q-lq-qq 1 Depth 1 Color I Description (Sand, Silt, Clay, Moisture, etc.) 
- 

Time: /&30 da6" pL6Ru S / L T c s ~ ~ & o e c w ' c  Method: 5.5. ~ T ? ? C ) ~ / % J L ~  I/L~(=WL. 
Monitor Reading (ppm): 

pa.( - f iai% 

COMPOSFTE SAMPLE DATAI: 

Date: Time Depth I Color I Description (Sand, Sllt, Clay, Moisture, etc.) 
I I 

Method: 

Monitor Readings 

(Range in pprn): 

Analysis I Container Requirements I Collected 

MSlMSD Duplicate ID No.: - 
' 1 

Circle it AppBcabk Signature@): 
n 



1 ~ 1  Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
U Page- of - 

Project Site Name: 
Project No.: 

0 Surface Soil 
Subsurface Soil 

f Eent Type of Sample: 
Low Concentration 

0 QA Sample Type: High Concentration 

jethod: 

donitor Readings 

Range in ppm): 

r 

;AMPLE C o L ~ E c m w  INFORUATIM 
Analysis I Container Requirements I Collected 1 other 

I 

;RAE SAMPLE DATk 

3rcle I Applicable: . Signature@): 

Description (Sand, Sllt, Clay, Moisture, etc.) 

~m + s L r W / ~ ~ ~ ~ ~ L  

m-. 

I I I 

;OMPOSFTE SAMPLE DATA: 

)ate: Time mPth I Color 1 Description (Sand, Sllt, Clay, Moisture, etc.) 
I I 

Color 

GREY 

!ate: 9 -I? -qq 
ime: / $TO 
lethod: 5 5. ~ O L J K  L : 
lon~tor Readlng (ppm): 

JBSERVATIONS I MUTES: / 

Depth 
1'24- ( D L (  
-+ 

MAP: 

MSrrmSD - Duplicate ID No.: 



1 ~ 1  Tetra Tech NUS. Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
u P a g e  of - 

Project Site Name: $1m\a,wt2 PRE -FS Sample ID No.: $f2$m7aocc 
.Project No.: 7 (2% ZIUDIA u ~ E A  D W C  Sample h~a t ion :  $42f 00 17 

Sampled By: - 

Surface Soil C.O.C. No.: a - L ~ 0 2 - 0  
I1 Subsurface Soil 
k e d i m e n t  Type of Sample: 

Other: b o w  concentration 
[I QA Sample Type: I] High Concentration 

k p t h  ~ l m e  I 1 Color I Description (Sand, Sllt, Clay, Moisture, etc.) 

GRAB SAMPLE DATk 

Wethod. 

~ o n h r  Readings 

[Range In pprn): 

SAMPLE COLLEGTIQAI INFORMAflOk 
. 

Analysis 1 Container Requirements I Collected I other 

Date: q-\y-* 
Time: 7 4  
Method: J:, GO& c 
Monitor Reading (pprn): 

COMPOSETE SAMPLE DATA: 

Color 

P-r 
Depth 

6- 6 " 

LrnD 
TCL PCBs 
S 1 LI'ER 
TOK. T E S T  

MWMSD I Duplicate ID No.: I - - 

D-Won (Sand, Silt Clay, Moisture, etc.) 

y ( ~ ~ 4 - s -  ' V / ~ P L W L Q  

I - & Y o 2  

I I I 

OBSERVATIONS I NOTES: MAP. 



IRl Tetra Tech NUS. Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
u P a g e  of - 

Project Site Name: 
Project No.: 

U Surface Soil 
[I Subsurface Soil 

Sediment 
Other: 

0 QA Sample Type: 

Sample ID NO.: ~ ~ & O l e o 1 0 6  
Sample Location: ' $9 ~1 I M ~  
Sampled By: 
C.O.C. No.: Cm yo20 

Type of Sample: 
p Low Concentration 

High Concentration 

QRAB SAMPLE DATA: 

Date: 9 -\q -ST Depth I Color I Description (Sand, Silt, Clay, Moisture, etc.) 

I Date: ~ i m e  I Depth I Color I Description (Sand, Sllt, Clay, Moisture, etc.) 

I I 

Monitor Readings 

(Range in pprn): 

Method: 

I I I I 

SAMPLE COLLECTION INFORMATION: 

I I 

1 .  Analysis I Container Requirements I Collected [ Other 
I 

r c t  f c.6 s I I I 
& 1  LVEK 11xY0-t c/ 

I I I 

BSERVAnONS I NOTES: ( M A P :  
I 

Signature@): Clrcls if Applicable: 

MSlMSD 
1 

Duplicate ID No.: - 



1 ~ 1  Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
I Page- of - 

Project Site Name: Slm\b,r l . ‘ t~  PUE -Fs SampleIDNo.: $ ~ t 2 4 ~ , ~ ~ ~ ~  
Project No.: 7 119, IMDIAN HEAD WC Sample Location: gdr r$o ole 

Sampled By: 
1 Surface Soil C.O.C. No.: 0 \9 
1 Subsurface Soil 

f Type of Sample: 
J$ Low Concentration 

I] QA Sample Type: High Concentration 

RAB ShMPLE DATA: 

ate. q- C 9  -Y q I Depth 1 Color I Dc~cription (Sand, Silt, Clay, Moisture, etc.) 

onitor Read~ng (ppm): I I 
DMPOSrnE SAMPLE DATA: 

I 

ate: Time 1 Depth I Color 1 Description (Sand. Silt, Clay, Moisture, etc.) 
I I 

omtor Readings 

hnge in ppm): 

Analysis Container Requirements I Collected 1 other .. 

3rcle if Applicable: 
- 

MS/MSD Duplicate ID No.: - I - 



( ~ 1  Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
u P a g e  of - 

Project Site Name: $~m\a,e~,sa  Pue -Fs  Sample ID NO.: ~ 0 1  oiob 
Project No .: 7 129, IMDIAN HEAD NSWC Sample Location: 

C.O.C. No.: 

p % k d r  
Sampled By: 

0 Surface Soil - ni q 
Subsurface Soil 
Sediment Type of Sample: 
Other: Low Concentration 

0 QA Sample Type: High Concentration 

GRAB SAMPLE DATA: 

Date: q - 1 ~ c - Y - q  I Depth ! Color I Description (Sand, Silt, Clay, Moisture, etc.) 

dethod: 

Monitor Readings 

,Range in ppm): 

Analysis I Container Requirements I Collected 1 Other 

Time: 0455 
Method: k 5' wfct 

Monrtor Reading (pprn): 

Circle if Applicable: 

MSlMSD Duplicate ID No.: 

b , 

COMPOSFTE SAMPLE DATA: 

Date Time Depth 1 Color ( Description (Sand, Silt, Clay, Moisture, dc. )  

[Y - (8'' 
p r  cey 
17, @ 4 ~  

SL U-J-SWO + CLV 4 ~ .  
OW~WL~YLI-. 



IRl Tetra Tech NUS. Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
u P a g e  of - 

Project Site Name: $~m\a, ' t l .  9 2  PRE - FS Sample ID No.: $ q 2  4 woLc 
Project No .: 7 129. INDIA AJ HEAD A ~ U C  Sample Location: ~ ~ ~ Z $ D O Z G  

Sampled By: - _ ~ u l ~  

fl Surface Soil C.O.C. No.: 
Subsurface Soil 

5 Sediment Type of Sample: 
1 Other: [I Low Concentration 
0 QA Sample Type: 0 High Concentration 

Date: Time Color Description (Sand, Sllt, Clay, Moisture, etc.) 

Method: 

Mon~tor Readings 

(Range In ppm): 

CAMRE COLLEC~ON INFORMATION: 
Analysis I Container Requirements I Collected I other 

I 

GRAB SAMPLE DATA: 

'bate: q- lY-qO( 
Time: 07LfS 
Method: 5 5.- &Pn/G- 
Monitor Read~ng (ppm): 

r c t  PcBs I 
S 1 LVER ( ( ~ Y o t  

I 1 

rcle ii Applicable Signature(s): 

COMPOStTE SAMPLE DATk 

Color 

@t Gc6y 
/Tt, DLtc  

Depth 

12" - 16' 

I 

I I I 

MSlMSD Duplicate ID No.: - - 

Description (Sand, Silt, Clay, Moisture, etc.) 

S ( L ~  c s , e - u v - ~ ~ u ~ ~  SkT 
OK6-t PL-1  mi- 

OBSERVATIONS I NOES: MAP: 

I P L V L  f l  
I 



[RJ Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
u P a g e  of - 

Project Site Name: r ~ ~ \ a , w , ~ a  ?RE -Fs  sample ID NO.: $ 4 ~ ~ ~ ~ ~ 0 ~ ~  
Project No.: $ (19. T N D I A ~  HEAO NSWC sample Location: %yrsmro 

Sampled By: 
U Surface Soil C.O.C. No.: a- &m(q  
U Subsurface Soil 
&Sediment Type of Sample: 

Other: 8 Low Concentration 
fl QA Sample Type: High Concentration 

Date: Time Color Description (Sand, Slit, Clay, Moisture, etc.) 

- 
Method: 

Monrtor Readings 

(Range in ppm): 

 AMPLE COLLEG~OP~ JNFORMATI~  
Analysis I Containar Requirements I Collected I other 

I 

GRAB SAJWPLE DATA: 

Date. 9- CY-Tq 
Time: 07 yo 
Method: 5.5. t@..uE c 
Mon~tor Reading (ppm): 

COMPOSkTE SAMPLE DATA: 

Color 

pw@wrJ 
6 ( G Y  

k ~ r n  

o - 6" 

- 
I 

i 
I 

9 < 

I 
S T U w  L L u , ?  

Signature(s): 

. 
Cirde if Apfilicbble: 

Description (Sand, Silt, Clay, Moisture, etc.) 

S ( ~ - + C L W L L & C / D  

O R ~ & U L C  WIJ-TL. s w  

MSlMSD - Duplicate ID No.: - 



I R ~  Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
u Page- of - 

Project Site Name: S~m\a,W,?x  RE 4% Sample ID No.: 
Project No .: 7 Uq. INDIA hi HEAD NSWC Sample Location: 

Sampled By: 

U Surface Soil C.O.C. No.: Q-CYOlC( 
Subsurface Soil 
Sediment Type of Sample: 
Other: Low Concentration 
QA Sample Type: 0 High Concentration 

Method: I 

donitor Readings 

Range in ppm): 

A SAMPLE COLLECTlW 

A 

Time Depth I Color I Description (Sand, Sllt, Clay, Moisture, etc.) 
I I / 

I I I 

INFORMATION: 
- 

mlyds I Container Requirements I Collected I Other 
I 

I I 

OBSERVATIONS I NOTES: (MAP: 
I 

- \ 

I w 
c , u c  

Signature(s): Clrcle if Applicabk 

MSIMSD - Duplicate ID No.: - 



Tetra Tech NUS. Ins. - SOIL & SEDIMENT SAMPLE LOG SHEET 
I Page of - 

Project Site Name: S i m \ a , W ‘ t ~  PRE -Fs SampleIDNo.: 
Project No.: 7 t29, INDIAAJ HEAD WC Sample Location: 

Sampled By: 
0 Surface Soil C.O.C. No.: CjZ -69014 
0 Subsurface Soil 
% Sediment Type of Sample: 
r- 0 Other: Low Concentration 
[I QA Sample Type: 0 High Concentration 

Time I D S P ~  I Color I Description (Sand, Silt, Clay, Moisture, etc.) 
I I 

irne: 09 27 
lethod: 5 5. 
lonitor Read~ng (pprn): 

nethod: 

lonitor Readings 

Range in pprn): 

;AMPLE CQLLEG~OP~ INfaRMATIOtk 
Analysis I Container Requirements Collected 

T A G  M W L 5  
TO C 
GPwQ St-  

Ro9 UPS. NC, AIU, IVL 

kOMPOSfTE SAMPLE DATA: 

0 - 6 "  

1 

3BSERVATlWS I NOTES: 

Zlrcle if Applicable: 

( 3 ~ ~  

MSlMSD Duplicate ID No.: 
v I - 

SILT-'-- OUcbrc,~~ 

-te CLW f c tu- -L. 
swr; 



1 ~ 1  Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Dane nf 

Project Site Name: S ,~s \a ,w,w PRE -FS Sample ID NO.: $Y-LSDOUO~ a 6 
Project No.: 7 129. IIUDIAU HEAD NSLL]C Sample Location: - $yzsr>ozt 

Sampled By: 
0 Surface Soil C.O.C. No.: ,* 

Subsurface Soil - 

A Sediment Type of Sample: 
[I Other: Low Concentration 

QA Sample Type: 0 High Concentration 

GRAB SAMPLE DATA: 

Date: q-\4 -OCq 
Time: 20 

Mehod: zm%/hvii& 
Monitor Reading (pprn): 

COMPOSITE SAMPLE DATA: 

Date. nme Depth Color Description (Sand, Sllt, Clay, Moisture, etc.) 

Method: 

Monltor Readlngs 

(Range in ppm): 

~ M P L E  COLLEGnOPl lNFORMATIO& 
Analysis I Container Requirements 1 Collected I Other 

I 

Color 

QP wkJ 
(34w 

Depth 

f - I 9 " 

Description (Sand, Silt, Clay, Moisture, etc.) 

< \ L T * ~  U'/C+&WL~ 
-Lt~k': *c. 



1 ~ 1  Tetra Tech NUS. Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
u P a g e  of - 

'roject Site Name: , S I ~ \ a , r l , ? ~  ?RE -FS Sample ID NO.: 
Project No .: 

Sampled By: 
0 Surface Soil C.O.C. No.: t3 - 6 Y 6 i q  
ll Subsurface Soil 

- 

g Sediment Type of Sample: 
0 Other: Low Concentration 
[I QA Sample Type: 0 High Concentration 

RAB SAMPLE DATA: 

ate 4- ~ q -  Qq Depth Color Description (Sand, Silf Clay, Moisture, etc.) 

me: 0 1  \ $  (CLL tw" 91-7 + S ~ U  
0-6" ethod: 5.3.  W w S c c  

,. 
G E W !  onitor Read~ng (ppm): 

OMPOSFTE SAMPLE DATk 

ate Time D S P ~  Color Description (Sand, Sllt, Clay, Moisture, etc.) 

ethod: 

lonitor Readings 

bnge in ppm): 

Analysis I Container Requirements I Collected I other 

MSlMSD Duplicate ID No.: 
L I - 



I R ~  Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
u Page- of - 

L 

Project Site Name: 
Project No .: 

1 fl Surface Soil 

Slrn \a ,~ ,  9 2  PRE - FS Sample ID NO.: Y L  R B ~ L ~ O C (  
7 129, ZND~A~J HEAD W C  sample Location: - 

Sampled By: 
c.o.C. NO.: 6-toi4 

Subsurface Soil 
Sediment Type of Sample: 
Other: Low Concentration 

C)(QA Sample Type: Rruia;rr High Concentration 

GRAB SAMPLE DATA: 
Date: 4-[4-49 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 0 7  3 0  / 
I 

WMPOSFTE SAMPLE DATA: 

Date: Time Depth 1 Color I Description (Sand, Sllt, Clay, Moisture, etc.) 

Method: 

Mon~tor Readings 

(Range In ppm): 

Analysis I Container Requirements I Collected I other 
I 

I I I 

BSERVAWNS I NOTES: (MAP: 
I 

Signature@): Circle if Applicable 

MSlMSD 
-CL- 

Duplicate ID No.: 



1.2 SAMPLE LOG SHEETS, 2002 FIELD INVESTIGATION 



Tetra Tech NUS, Inc. GROUNDWATER SAMPLE LOG SHEET 

p a g e l  of IL- 
m a  

Project Site Name: 5- i N &AN h ( ~ d  Sample ID ~ 0 . 5  +> IVI ( C J O O ~  
Project No.: i\L 4 s = 2 s 7  ! 2 q  Sample Location: 

Sampled By: 
[I Domestic Well Data C.O.C. No.: 

%Monitoring Well Data Type of Sample: 
-1 -other Well Type: D(] Low Concentration 
1 QA Sample Type: [I High Concentration 

MSMSD Duplicate ID No.: yes -rL---4 

I 



I R l e t r a  Tech NUS, Inc. 

PROJECT SITE NAME: 
PROJECT NUMBER: 

LOW FLOW PURGE DATA SHEET 

NSWC INDIAN HEAD WELL ID.: 
DATE: 



Tetra Tech NUS. Inc. GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: wG 1 f i  0 Ihl\( rfa 0 Sample ID No.: ~ ~ L I Y \ W & @ U F ] O O  
Project No.: ~ 0 $ ' 7 7 1 2 c !  Sample Location: 5; M U 3  

Sampled By: id5 
0 Domestic Well Data C.O.C. No.: 

Monitoring Well Data Type of Sample: 
F O t h e r  Well Type: D(] Low Concentration 

0 QA Sample Type: High Concentration 

MS/MSD Duplicate ID No.: 
.- 



I ~ b e t r a  Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSWC INDIAN HEAD 
PROJECT NUMBER: -z%zEEiFhJ7[2? 

WELL ID.: 5 4-IM Ld& 3 
DATE: /.2+-0x 



Irt] Tetra Tech NUS, Inc. GROUNDWATER SAMPLE LOG SHEET 

Pnnn I nf I 

Project Site Name: fiSwc i b tf sample ID N~.S+~~J 'W~(U~)OZ  
Project No.: Pi 49KLr7 1ZLq Sample Location: .S 2 wu/D 

Sampled By: iC 6 
0 Domestic Well Data C.O.C. No.: 

~ o n i t o r i n g  Well Data Type of Sample: 
Other ~ e i l  Type: D(] Low concentration 
QA Sample Type: I - [I High Concentration 

MSlWISD Duplicate ID No.: - 
54-1 DM? OOG. 



etra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

NSWC INDIAN HEAD 
712'1 

WELL ID.: s +l f l  vaC 
1 . 1 4 . o z  DATE: 



Tetra Tech NUS. Inc. GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: I N D I R K  HEAD- s m 4 2  SamplelDNo 
Project No.: 7 13-q Sample Location: 

Sampled By: 
[I Domestic Well Data C.O.C. No.: 

q ~ o n i t o r i n g  Well Data Type of Sample: 
[I Other Well Type: [XI Low Concentration 

QA Sample Type: [I High Concentration 

MSlMSD Duplicate ID No.: - - 



LOW FLOW 

PROJECT SITE NAME: NSWC INDIAN HEAD 
PROJECT NUMBER: N7 129 CTO 0245 

PURGE DATA SHEET 

WELL ID.: 4 42 M 0 6 
DATE: - 02 



Tetra Tech NUS, Inc. 

, 1, 
GROUNDWWR SAMPLE LOG SHEET 

/00$71100 1 = S4+Nk 
l!5 

0 Domestic Well Data 
9 o n i t o r i n g  Well Data Type of Sample: 
u Other Well Type: [w Low Concentration 

QA Sample Type: n High Concentration 

MSIMSD Duplicate ID No.: 
.- CI 

L € F T d W i €  113&1~9 IN +-Eli. 



I ~ l e t r a  Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

NSWC INDIAN HEAD 
N7129CT0WRF @?YF 7/29 

WELL ID.: 3 M ~ O  7 
DATE: 1 . 1 1 - 0  L. 



Tetra Tech NUS, Inc. GROUNDWATER SAMPLE LOG SHEET 

p a g e l  of 2 
I 

Project Site Name: N 01 R P( HEAD - S -42. sample ID NO.: S+W\WOO~(@ 
Project NO.: N 711'7 Sample Location: 

Sampled By: 
Domestic Well Data C.O.C. No.: 

q ~ o n i t o r i n g  Well Data Type of Sample: 
Other Well Type: [XI Low Concentration 

0 QA Sample Type: High Concentration 

MSlMSD Duplicate ID No.: - - 



PROJECT SITE NAME: 
PROJECT NUMBER: 

. . .  

LOW FLOW PURGE DATA SHEET 

NSWC INDIAN HEAD 
N7 1 29 CTO 0245 

WELLID.: 5 4 2 M v 6  6 
DATE: 1 .  2 7  - 0 3  



Tetra Tech NUS, Inc. GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

n Domestic Well Data 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 



( ~ l e t r a  T ~ C ~  NUS, ~nc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

NSWC INDIAN HEAD 
N7129 CTO 0245 

Time Water Level Volume Flowrate pH Cond. Turb. 

I J 



Tetra Tech NUS, Inc. GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: I N R n HEAD - s 4%. sample ID NO.: 6 4 ~ ~ 0  I 0(u/f; 
Project No.: 7 fLq Sample Location: .S4=2WW r 

Sampled By: I C t 3 3 7 f  s ( M P S O ~  
ll Domestic Well Data C.O.C. No.: 

I 2 ~ o n i t o r i n g  ~ e l l ~ a t a  Type of Sample: 
0 Other well Type: [XI Low Concentration 
0 QA Sample Type: I 0 High Concentration 

MSIMSD Duplicate ID No.: I -  I - 



etra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSWC INDIAN HEAD WELL ID.: 5 42 MLJ 1 
PROJECT NUMBER: N7 129 CTO 0245 DATE: 1 .  30 - 02 



SITE 4-X [q Tetra Tech NUS, n c  MONITORING WELL DEVELOPMENT RECORD 

Well: N ~ W  Depth to Bottom (ft.): " f - e g & s i b l e  personnel: 9MPSokf 
sitesS'2 I Static Water Level Before (ft.): 0,' Drilling Co.: CH lE-bCI-PEA I; W S W Q  
Date Installed: 1 . 2-4 dl Statlc Water Level After (ft.): /. 5 ? Project Name: S W L  N bl 6 l\l 
Date Developed: 1 Screen Length (ft.): '7 Project Number: 7 / 2 7  
Dev. Method: 5 ~ f i W  Specific Capaclty: tdh 
Pump ~ype: r Caslng ID (in.): 21) pv[ 

Readings 

(Gal.) 

(Degrees C) 
(Units 1 

Remarks 
(odor, color, etc.) 



5 4.1 
Tetra Tech NUS, Inc. MONITORING WELL DEVELOPMENT RECORD I (  Page - of - 

Well: M d O  a Depth to Bottom (f?.): 1 7 6 $2 Gfvkesponslble Personnel: \ 4 ~ 1 T 7 f  51 M P ~ ~ N  
Site: 5 1 E  +l Static Water Level Before (ft.): A w ~ r l l l i n ~  Co.: Ct-l E S A Q I S ~ K  LEO 5 Y 5mmS 
Date Installed: b y & u l  Static Waterlevel After (f?.): A. Project Name: NSWC i f lDIAf l  
Date Developed: 1 3- -61 Screen Length (ft.): i 0 Project Number: 712Ct 
Dev. Method:W 44 .? 4 ( 1 Specific Capacity: MA 
Pump Type* &4l\I\I vi Caslng ID (In.): 2 " Pv C @ l l * P  fib- = 6 3 0  ,%I(/MI~/ 

F W  s - ~ A L ~  C 



Tetra Tech NUS inc MONITORING WELL DEVELOPMENT RECORD 

fid 10 Depth to Bottom (ft.): (9. 2 'F Responsible Personnel: SIIL(P<OM g! static water level Before (ft,): 2.0 3 Drlling C o  c hex, Gem 5 7 sw ln + . 

Date installed: 2-01 static Water Level After Ift.): / * %  3 Project Name: ( N 0' hfi H&d s\; 42 
Date Developed: [*28,.- 0% Screen Length (ft.): 7 Project Number: 7 u q -  
Dev. Method: S'U ROlE / Specific Capacity: NA 
Pump Type: %ashg ID (in.): 2 P V C  

+ &hww 
Time Estimated Cumulative Water Level Temperature pH Specific Turbldlty &'t 

Sediment Water Readings (Degrees C) Remarks 
Thickness Volume (Ft, below TOC) (odor, color, etc.) 

(Ft.) (Gal.) &. .-I 

19OT 0.5 - 
SueCk WELL V & V ~ Y ~ L ? -  
-3if3 W ~ N Q  

1 r 3 5  . 0.0 I f3E"CU Ti9 l3P-lL 



1.3 SAMPLE LOG SHEETS, 2003 FIELD INVESTIGATION 



(=I Te? Tech NUS, lnc. SOIL & SEDIMENT SAMPLE LOG SHEET 
. . 

Project Site Name: sit-e 42 0 1 5 ~  I\ , . ,d~;/' Sample ID No.: 5YaTp00FO10; 
Project No.: 4 ?A , Sample Location: 42 ;)PO,? 

Sampled By: , 

0 Surface Soil C.O.C. No.: 
%:Subsurface Soil 
0 Sediment Type of Sample: 

OQ 5 7 &.cbbnl 

I] Other: %Low ~onkentration 
0 W Sample Type: 
/ 

I] High Concentration 

;RPg wPIE DATA: 

Me: j -  6-0 Depth Inbmal Colw Description (Sad. SUt Clay. WoMure, ek) 
m: g2:* 

. I afia~a- g~ e y h +  Bmwn C ly sandy 
lethod: 
lonitor Reading (ppm): 
OMPOSITE SAMPLE DATA: 

ate: 1 ~h 

~ . p h ~ n - l  1 Color I Descrlptlon (Sand,'~llt, Clay, -re, e) 

tange - W ~ ~ I ' I  In ppm): ' I ,  
Analysis Container Requlremants Collected Other - v r)r,c ethvl v+h-P . 4,- ewn 

07 f 

e, 6 7 ,  w 
eSI- 4 O7 W 

&'lf-Gj$jcdik 
. . 

MS&D Dupllate ID No.: 



m. Tetra Tech NUS, inc. SOIL & SEDiMENT SAMPLE LOG SHEET 

p a a e L  0 f I  

Sampled By: , a&s T 0 Surface Soil C.O.C. No.: . 0 9  Sc3 
mubsurface Soil 0 9 5 4  C p e r ~ h l c r a k )  - . -  . 
[I Sediment Type of Sample: 
[1 Other: X L o w  Concentration 
[I QA Sample Type: [I High Concentration 
/ 

IRAB -PLE DATA: 

ate: 3 -6 - Depth Interval Color 1 D-rIptlon (Sand, SUt Clay. Mobhrre, etc) 
hne: 
lethod: 
lonltor Reading @pm): 

ate: Depth Interval 

hnge h ppm): 

R e a s  I ' 1. 
I- 1 1 I 

AMPLE CQUECTIOR INFOFURATION: 

Other 

I 
d 

a :-f---- A a 

:+ c3 
J 

#A& 

MSI#SD I Duplicate ID No.: 



Project Site Name: 5;te 42 ~ l v  n t?& I ondfi/] sample ID No.: $ qa SP 0070 161 
Project No.: -5 Sample Location: 42 r p  07 

Sampled By: , 

[I Surface Soil 0 .  No.: . "k;q$ 5m:! 
&Subsurface Soil o4H [ p h / c m  

0 Sediment Type of Sample: 
n Other: *w ~onkntration 
0 QA Sample Type: 
/ 

0 High Concentration 

ate: I Descrlptlon (sand,%ltt, Clay, Moisture, ate.) 

RA% W-PU DATA: 

~ r R G a d m l l  ange In ppm): 1 

ate: -6- Depth lnteml 
me: 
ethod: '&&Y 
onitor Reading (ppm): 

Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

p w e l  o f 1  

? 
r 
3 

5 

-, 
-, 
-. 

-, - 
-. 
-. 

-. 
-. 
-. 
-. 
-. 
-. 
-. 
-. 
-. 

- 

- 

Analysis Container Requlrementr Colieded Other 

e t h y l  e+h~rP . 4 cwn 4'C '7 I 
I-CL GvOC. 8 6 7  cw)Y\ L ( O L  

rc l -  F C C !  W f i ~  867 C W ~  Lt°C , 

~~eklc, ( t ~ ; + h  Cyanide) 

3 

D W O S M  SAMPU DATA: 
v T 

Color 

i t3 k t  bcwn 

hcriptlon (Sand. Silt, Clay. Moisture, etc.) 



Tetra Tech NUS, Inc. SOIL & SED~MENT SAMPLE LOG SHEET 
. . 

p a g e l  d_L 
Project Site Name: 
Project No.: 

Sampled By: . 
0 Surface Soil C.O.C. No.: . y ~ r :  

5m: ;B: subsurface Soil 0 9  C f e t r h  lam 
Sediment Type of Sam~le: 

[I Other: &LOW ~onknbation 
[I QA Sample Type: . . [I High Concentration 
/ 

I?/@ -fXE DATA: 

Depth lnteml Color hcriptlon (Sand. Snt, Cly, tbkture, e t ~ )  
me: I 4  38 bt k 8 m d ~  
ethod: Grab * 
onltor Reading (pprn): 

3 ' - $ .5 '  t, 6lrck 

DMPOslTE &MUPIS DATA: 

ate: 

mitor Readings 

ange In ppm): 

- -  - - - ~  

MS&D I Duplicate ID No.: 

. 1 1 
- - -- 

MAR 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 5;+e 42 01srn W- / nndC;f l  sample ID NO.: T f  0 4  
Project No.: 

Oloi 
O a  CS%, 0- Sample Location: 4 2 ~p ~q 

Sampled By: er T, f&jh 
Surface Soil C.O.C. No.: 0 9. .C3 

JI)=Subsurface Soil 
0 Sediment Type of Sample: 

0zr4Cf~~1,lcr.tCor 

I] Other: s o w  Coixxntration 
0 QA Sample Type: 
/ 

0 High Concentration 

iRAB w.PCE D m  
3 Depth Interval 

ime: l , q ~  
lethod: &m b * a t - 9 1  
lonitor Reading (ppm): 

Color Pescription (Sand. Sllt Clay, YoWre, ek) 

~ ( y  Oeko".~uc\odo3 

DMPOslrr &WXE DATA: 

Descrlptlon (Sand, Sllt, Clay. Motsture, &) late: 

lethod: 

lonitor Readings 

bnge In ppm): 

AMPLE CaLLECTJON INFORMATIOR: 

Analysk Container Requirements Collected Other 

8ps7 C W P I  

Tlme 

I 

-- 

Depth Interval 

J 

Color 



E l . .  Tetra Tech NUS, lnc. SOIL &-SEDIMENT SAMPLE LOG SHEET 
. . 

Project Site Name: ~ ; + e  42 O I S P  h k? , , , d ~ / /  Sample ID No.: ,5 y 
Project No.: 

a TP om o 107 
-70 (3- Sample Location: 

Sampled By: . 
0 Surface Soil C.O.C. No.: 01.<? 

XSubsurface Soil - 
Sediment 

0$'5-Zllpyrd&4 k) 
Type of Sample: 

11 Other: X L o w  Concentration 
fl W Sample Type: [I High Concentration 

RAB SAM'PCE DATA: 

"-"" I 3 Depth Mwval Color Description (Sand. Sllt Clay. Ilobture, etc.) 
me: /5 35- 
eth~d: 6 ,  h j~ 3.5)-  6 I Gray daLraI &y 
onitor Reading (ppm): 
DMPosrrf WPLE DATA: 

ate: ~ c r l p t i o n  (Sand, S l k  Clay, Moisture, etc.) 

ange In ppm): I 

+. P c c h k x a k  ~an&da/one .  
*'U-*iiIjcable: 

. . 

M ~ D  Duplicate ID No.: 



Tetra Tech NUS, Inc. SOIL & SEDiMENT SAMPLE LOG SHEET 

~ i l g e _ ~  O f L  

Project Site Name: 
Project No.: 

4 E E Z Z i o i t  
[I Sediment 

5;+e 42 0 l r ; p h  Sample ID NO.: 5 i/a TP 0 1 1 0 1 0 s  a an Sample Location: 5 44 ~p I I 
Sampled By: . r 
C.O.C. No.: . s;S,";F 2 '"''' 

n Other: WOW ~oilkntrat ion 
0 QA 'Sample Type: 
/ 

. . [I High Concentration 

ethod: 

RAB wPG DATA: 

Descrfptlon (Sand,'Silt, Clay, Molcture, e) 

ate: 2 - 6 - 0  

. I Depth Inteml Color 

me: 
ethod: fir& * q ' -  5 \51  
onitor Reading (pprn): 

--rigs 1 . I  . I , I ange In ppm): 

Description (Sand. Slt, Cky, bidure, etc.) 

P-eko\e Odor 

I 1  
WPLE COUECTIOU INFORAIIATIOR: 

J 1 

Collected Other 

J I - 

. a 
- a  

J .3 
-7 2 
3 

/' Y 
3 

OMPOSITE SA-wlE DATA: 

MSfMSD ( Duplyte ID No.: 



Project Site Name: S& 42 o w  / ,,,,d~;/l Sample ID NO.: 5 y a ~ p  1 a 0 1 or 
Project No.: 4 Q 2.0 , CT%I m . ~  Sample Location: 5 4 2 $p j 2 

Sampled By: , 

1 Surface Soil C.O.C. No.: 
XSubsurface Soil 
1 Sediment Type of Sample: 5%&zl 
[) Other: YLow Concentration 
fl QA Sample Type: 0 High Concentration 
/ 

onitor Readings 

tange in ppm): 

alner ~eaulki 



Project Site Name: s;+eqa ,015rn E d  Sample ID No.: Ya-j-po~ 3 0 1 01 
Project No.: 4 0 2.n Sample Location: 5 s ~ p  3 

Sampled By: . 
0 Surface Soil C.O.C. NO.: , y9$~ TT': 

x~ubsurface Soil 0956 1&rc ING 
[I Sediment Type of Sample: 
[I Other: m w  Coi-)centration 
0 QA Sample Type: 
/ 

[I High Concentmtion 

;RAB SAM'PLE DATA: 

ate: - - Depth Interval Color DeKljption (Sand, Slk Cky, Mobture, etc) I ime: 85  
lethad: &a 3'-  $, 5' 
lonitor Reading (ppm): 
OMPOSlTE &iWLE DATA: 

r n - i n g s ]  tange in ppm): 1 :  I , I 

A- 
/ I-? 



Teb-a Tech NUS, lnc. [S) . . 
SOIL & SED~MENT SAMPLE LOG SHEET 

. . 

page-& of _L 
I 

Project Site Name: 
Project No.: 

g u r f a c e  Soil . 
ubsurface Soil 

0 Sediment 

5;+e ya  en ~4 I ondu Sample ID NO.: W a W O r L i o  107 
. . 

0 Sample Location: ,5q;1~p 
Sampled By: , 

rv 
C.O.C. NO.: . rb$$~ " 5m': 

0956 (Perchlor 
Type of Sam~le: 

[1 Other: NOW ~oikntration 
CIA Sample Type: . . 0 High Concentration 
/ 

i R m  DATA: 

ate: Color Descriflon (Sand. Slit, Clay, Moisture, etc) 
tne: .?dT 
kthod: p,, *. 
hi tor  Reading (ppm): ' 

~upoS1~gS;hAnp~~ D A T ~  ' . . 

late: [ Ducrlption (SandiSIlt, Clay, Moisture, a) 

-- 

< &A 4m,pk hken from accauaCcr bucke-I-. 
1, \Ioc+ ~ ~ y w p l e d  a l o ~ e ,  
2 .  f U O ~ S ,  Pe&/?c@, lZrpkii~@5, ~ , k o j l ~ c e r i n /  
d ;*O~JW l b J l h ~  dn p$eq! hj& 

3. TAL b'Qhl2, d t k o r e  llubsr, -p # l ed  &ydk< 

I- 1 1 I 
AMPLE COLLECTION INFQRMATIOIP: 

MsnrSD I Duplpte ID No.: 

Analysk 
- 
I V D ~ +  I l A  efhy 1 P+I\PT> 
f e ~ .  GuOCc, 
r c  1- ?+%+! PCR5 
tA.L &&I,+ ( ~ 8 - h  Cyanide-) 

XPIO~;~ IP~~ ,  

Container Requlremenh 

4 n . r  CWm 4 ' ~  
eh7 C W ~  W ,  
8nrr f Lf°C 

..- 
a z  f k 3 M  

VJ-ro c-e 
1 .  

Collected 

7' 

/ 
/ 

Other 

j 
a 
a 
3 

qOe 
\ ~ S P  e d  A);&$ ~ K Q  ..Jni- C-.WIY) q ° C ,  

802 a 
/' 

2' 

L 

Y 
A 

'7 a 



Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

pweL of-& 

Project Site Name: 
Project No.: . 

,g;Ezyioil 
0 Sediment 

Sampled By: . 
C.O.C. No.: 

Type of Sam~le: ye: 
1 Other:  LOW ~o&entration 
0 QA Sample Type: 
/ 

0 High Concentration 

ate: I - t O.mln-' 1 Color 

RAB s ~ P L E  DATA 

ethod: . I .  4 ' I .  I 

Depth Interval 

me: ci 50 
ethod: ' G& WC 
onltor Reading om):  

YL6,5 ' 

mitor Readings 

ange In ppm): 

QMPOslTf !aw'LE DATA: 
'I 

Color 

d@m+ Dark 
B t o 3 f i  

Description (Sand. SUS Cky. bkture, ac) 

L l q  



APPENDIX J 

DATA VALIDATION MEMORANDA 

J.l DATA VALIDATION MEMORANDA, PRE-FEASIBILITY STUDY 

J.2 DATA VALIDATION MEMORANDA, 2002 FIELD INVESTIGATION 

5.3 DATA VALIDATION MEMORANDA, 2003 FIELD INVESTIGATION 



J.l DATA VALIDATION MEMORANDA, PRE-FEASIBILITY STUDY 



TO : 

FROM: 

SUBJECT: 

SAMPLES: 

Overview 

In INTERNAL CORRESPONDENCE Tetra Tech NUS 

PllT-1 l-gO79 

G. LATULIPPE DATE: NOVEMBER 9,1999 

GRETCHEN A. PHIPPS COPIES: DV FILE 

MISCELLANEOUS DATA VALIDATION SEMNOLATILE ORGANICS AND 
EXPLOSIVES 
CTO 245- NSWC INDIAN HEAD, MARYLAND 
SAMPLE DELMRY GROUP SDG - lHOO1 

3/Aqueous/ 

S12FBOO10001 S12FB0020001 S42RB001OOOl 

2/Soils/ 

S42SD0260006 S42SDDUP001 

The sample set for SDG IH001, NSWC Indian Head, consists of two (2) soil environmental 
samples, two (2) field blanks (S12FB0010001 and S12FB0020001) and one (1) rinsate blank 
[S42RB0010001). One (1) field duplicate pair (S42SD0260006 I S42SDDUP001) was included 
within this SDG. 

All samples were analyzed for explosives. Samples S12FB0010001 and S12FB0020001 were 
also analyzed for target compound list (TCL) semivolatiles. The samples were collected by Tetra 
Tech NUS on September 16 and 18, 1999 and analyzed by Quanterra Laboratories under Naval 
Facilities Engineering Service Center (NFESC) Qualty .Assurance / Qualty Control (QAIQC) 
crrteria. Explosive analyses were conducted using SW 846 method 8330. Semivolatile analyses 
were conducted using OCLP 0LC02.1 methodologies. 

Summary 

All analytes were successfully analyrd. The findings offered in this report are based upon a 
general review of all available data including data completeness, holding times, GClMS tuning and 
system performance. calibration data, laboratory rnethodlpreparation blanks, matnx spike results, 
laboratory duplicate results, internal standard performance, field duplicate results, laboratory 
control sample (LCS) results, detection limrts and analyte quantitation. 

Areas of concern wrth respect to data qualrty are l~sted below 
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Notes - 
D~ethyl phthalate was present n the laboratory method blank at a mncmtraWn of O.T1pg/L and in 
a field blank at the concentration of 3.2pgIL. However, field blanks are not qualifted for laboratory 
or field blank contamination. 

The Laboratory Control Sample (LCS) Percent Recovery ( I R )  for nitrocellulo~ was ~ 8 0 %  quality 
control limit. No validation adon was taken on this basis. 

A cornpanson of field duplicate pair (S42SD0260006 I S42SDDUP001) is included in Appendix C. 

The positwe results less than the Contract Required Quantitation Lima (CRQLs) were qualified 
as estimated. 'J'. 

Laboratory Performance: None. 

Other Factors Affecting Data Qualfty: None.' 

The data for these analyses were reviewed with reference to the "National Functional Guidelines 
for Organ~c and Inorganic Data Validation". April 1993 Revision as amended for use within USEPA 
Region Ill, and the NFESC document en- "Navy Installation Restoration Laboratory Quality 
Assurance Guide" (NFESC 2/96). 

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 Qualrty Assurance Project Plan (QAPP)." 

Tetra Tech NUS 
was 
Gretchen A. Phipps ' 

?i@ tra Tech NU 

Joseph A Samchuck 
Qualrty Assurance Officer 

1. Appendix A - Qualfed Analytrcal Results 
2. Appendix 8 - Results as reported by the Labaatory 
3. Appendix C - Support Documentation 
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Data Qualifier Kev: 

U Value IS a nondetect as reported by the laboratory 



CTO 245 - NSWC INDIAN HEAD 
SOIL DATA 
QUANTERRA 
SDG: lHOOl 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TY PE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

RESULT QUAL CODE 

EXPLOSIVES 
1,3,5-TRINITROBENZENE 0.25 U 

1,3-DINITROBENZENE 0.25 U 

2,4,6-TRINITROTOLUENE 0.25 U 

2,4-DINITROTOLUENE 0.25 U 

2,6-DINITROTOLUENE 0.25 U 

2-AMINO-4,6-DINITROTOLUENE 0.25 U 

2-NITROTOLUENE 0.25 U 

3-NITROTOLUENE 0.25 U 

4-AMINO-2,6-DINITROTOLUENE 0.25 U 

4-NITROTOLUENE 0.25 U 

HMX 0.25 u 
NITROBENZENE 0.25 U 

. . 
NITROCELLULOSE 4.1 U 

NITROGLYCERIN 0.5 U 

NlTROGUANlDlNE 0.25 U 
- -- . . 

RDX 0.25 U I . . 

-- 

IESULT QUAL CODE IESULT QUAL CODE 

Page 

FIESULT QUAL CODE 



CTC -45 - NSWC INDIAN HEAD 
WATER DATA 
QUANTERRA 
SDG: lHOOl 

SAMPLE NUMBER: S12FBOO10001 
SAMPLE DATE: 0911 6/99 
LABORATORY ID: C91170159001 
QC-TYPE: FB 
% SOLIDS: 100.0 % 

UNITS: UGIL 
FIELD DUPLICATE OF: 

RESULT QUAL CODE 
EXPLOSIVES 

HMX 1 U 

NITROBENZENE 1 U 

NITROCELLULOSE 500 U 

NITROGLYCERIN 0.65 U 

NlTROGUANlDlNE 20 U 
RDX 0.8 U 

TETRYL 1 U 

S12FB0020001 
0911 6/99 
C9ll7Ol59OO2 
FB 
100.0 % 
UGIL 

lESULT QUAL CODE 

S42RB0010001 
0911 8/99 
C91210209006 
RB 
100.0 % 

UGIL 

IESULT QUAL CODE 

).3 U I 

Page 

IESULT QUAL CODE 



CTO 245 - NSWC INDIAN HEAD 
WATER DATA 
QUANTERRA 
SDG: lHOOl 

Page 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

C91170159001 
FB 
100.0 % 

UGIL 

C9ll7Ol59OO2 
FB 
100.0 % 

UGIL 

tESULT QUAL CODE IESULT QUAL CODE 

___C_ 

RESULT QUAL CODE 
SEMIVOLATILES 
2,2'-OXYBIS(1 -CHLOROPROPANE) 5 U 

2,4,5-TRICHLOROPHENOL 20 U 

2,4,6-TRICHLOROPHENOL 5 U 

2,4-DICHLOROPHENOL 5 U 

2,4-DIMETHYLPHENOL 5 U 

2,4-DINITROPHENOL 20 U 

2,4-DINITROTOLUENE 5 U 

2,6-DINITROTOLUENE 5 U 

2-CHLORONAPHTHALENE 5 U 

2-CHLOROPHENOL 5 U 

2-METHY LNAPHTHALENE 5 U 

2-METHYLPHENOL 5 U 

4,6-DINITRO-2-METHYLPHENOL 20 U 

4-BROMOPHENYL PHENYL ETHER 5 U 

4-CHLORO-3-METHYLPHENOL 5 U 

4-CHLOROANILINE 5 U 

4-CHLOROPHENYL PHENYL ETHER 5 U 

4-METHYLPHENOL 5 U 

4-NITROANILINE 20 U 

4-NITROPHENOL 20 U 

ACENAPHTHENE 5 U 

ACENAPHTHYLENE 5 U 

ANTHRACENE 5 U 

BENZO(A)ANTHRACENE 5 U 

BENZO(A)PYRENE 5 U 

BENZO(B)FLUORANTHENE 5 U 

BENZO(G,H,I)PERYLENE 5 U 

11/18/03 

RESULT QUAL CODE 

5 U 

20 U 
5 U 

5 U 

5 U 

20 U 
5 U 

5 U 

5 U 

5 U 

5 U 

5 U 



CTi -15 - NSWC INDIAN HEAD 
WATER DATA 
QUANTERRA 
SDG: lHOOl 

Page 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TY PE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

RESULT QUAL COD 

SEMIVOLATILES 
BENZO(K)FLUORANTHENE 5 U 

BlS(2-CHLOROETH0XY)METHANE 5 U 

CARBAZOLE 5 U 

CHRYSENE 5 U 

BlS(2-CHLOR0ETHYL)ETHER 5 U 

BlS(2-ETHYLHEXYL)PHTHALATE 5 U 

BUTYL BENZYL PHTHALATE 5 U 

Dl-N-BUTYL PHTHALATE 5 U 

Dl-N-OCTYL PHTHALATE 5 U 

-- 

DIBENZOFURAN 5 U 

DIETHYL PHTHALATE 5 U 

DIMETHYL PHTHALATE 5 U 

FLUORANTHENE 5 U 

FLUORENE 5 U 

HEXACHLOROBENZENE 5 U 

HEXACHLOROBUTADIENE 5 U 

HEXACHLOROCYCLOPENTADIENE 5 U 

HEXACHLOROETHANE 5 U 

INDENO(l,2,3-CD)PYRENE 5 U 

ISOPHORONE 5 U 

N-NITROSO-Dl-N-PROPYLAMINE 5 U 

N-NITROSODIPHENYLAMINE 5 U 

NAPHTHALENE 5 U 

NITROBENZENE 5 U 

PENTACHLOROPHENOL 20 U 

PHENANTHRENE 5 U 

PHENOL 5 U 

PYRENE 5 U 

IESULT QUAL CODE ZESULT QUAL CODE ' 3ESULT QUAL CODE 

I 



Q 
TO : 

FROM: 

SUBJECT: 

SAMPLES: 

Overview 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

G. LATULIPPE DATE: NOVEMBER 23,1999 

JENNIFER MALLE COPIES: DV FILE 

INORGANIC DATA VALIDATION -TAL METALS, SILVER AND 
MISCELLANEOUS PARAMETERS 
CTO 245- NSWC INDIAN HEAD,'MARYLAND 
SAMPLE DELIVERY GROUP SDG - IHOOI 

The sample set for SDG IH001, NSWC Indian Head, consists of four (4) aqueous field quality 
control samples and fourteen (14) sediment environmental samples. One (1) field duplicate pair 
(S42SD0260006 I S42SDDUP001) was included within this SDG. 

The samples S12FB0010001. S12FB0020001, and S42RB0010001 were analyzed for Target 
Analyte List (TAL) metals, Total Organic Carbon (TOC), and nitrocellulose. Samples 
S42RB0020001, S425D0190006, S42D0230006, S42D0240006, and S42D0250006 were 
analyzed for TAL metals and TOC. Samples S42SD0260006 and S42SDDUP001 were analyzed 
for TAL metals, TOC, and nitrocellulose. The remainrng samples, S42SD0170006, 
S42SDO180006. S42SDO180106. S42SD0190106, S42SD0200006. S42SD02000106, 
S42SD0210006, S42SD0210106, S42SD02200.06, S42SD0220106 were analyzed for silver only. 

The samples were collected by Tetra Tech NUS on September 16, 18-19, 1999 and analyzed by 
Quanterra Laboratories under Naval Facilities Engrneenng Service Center (NFESC) Quality 
Assurance I Quality Control (QNQC) criteria. TAL metal analyses were conducted under CLP 
SOW ILM04.0 methodologies. TOC analyses were conducted using the Walkley-Black method 
and nitrocellulose analyses were conducted using EPA method 353.2. 
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All analytes were successfully analyzed. The findings offered in this report are based upon a 
general review of all available data ~ncludlng data completeness, holding times, calibration data, 
IaDoratory methodlpreparat~onlfield blanks, field duplicate results, detection limits and analyte 
auantrtatlon 

Areas of concern with respect to data quality are listed below. 

Malor Problems 

None 

M~nor Problems 

Tne Contract Requwed Detection Limits (CRDL) Percent Recoveries (O/oRs) for cadmium, 
mercury and selenium were less than the 90% quality control l h ~ .  The positive and 
nonoetected results reported for cadmium, mercury and selenium were qualified as biased 
low. '1' and 'UL", respectively. 

The Contract Requ~red Detect~on Limits (CRDL) Percent Recovery (%R) for thallium was 
greater than the 110% quality control limit. The positwe results less than two tlmes the CRDL 
value reported for thalllum were qualified as biased high, 'K'. 

The following contammants were detected in the laboratory methodlpreparationlfield quality 
control blanks at the follomng maximum concentrations : 

Samples Affected: All 

Antlmony 
Banum 
Beryllium 
Calcium ('I 
Copper 
Iron '21 
Sodium ") 
Thallium 
Zinc ") 

Total Organic Carbon 

Maximum 
Concentration 
22.5 uglL 
2.1 uglL 
0.44 uglL 
0.62 uglL 
24.0 uglL 
4.2 uglL 
1 3.4 mglkg 
28.9 mglkg 
7.8 mglkg 
4.4 uglL 
96.0 mglkg 

Action - 
Level (soil) 
22.5 mglkg 
2.1 mglkg 
0.44 mglkg 
0.62 mglkg 
24.0 'mglkg 
4.2 mglkg 
43 mglkg 
144.5 mglkg 
39 mglkg 
4.4 mglkg 
480 mglkg 

" I -  Maximum concentration present in a nnse blank I field blank 
"I- Maximum concentration present in a soil preparation blank 

An action level of 5x the maxlmum contaminant level has been used to evaluate 
sample data for blank contamination. Sample aliquot, percent solids and dilution 
factors were taken into considerallon when evaluating for blank contamination. 
Positive results less than the action level for antimony, beryllium, sodium, thallium 
and TOC were qualified, 'B', as a result of blank contamination. No action was 
taken for the remaining analytes since either the results were greater than the 



MEMO TO: G. LATULlPPE - PAGE 3 
DATE: NOVEMBER 23,1999 

action level or were nondetects. It should be noted that field quality control 
samples are not qualified for field blank or laboratory blank contamlnatlon. 

. F~eld dupllcate ~mprecisron greater than the 50% q~ality control llmits was noted for silver 
affecting the sed~ment sample. Positive results reported for silver In the affected samples 
were aualfied as estimated. 'J'. 

Samples S42SD0200006 and S42SD0210006 have percent solids less than 30%. The 
oosirive and nonoetected results reported in the above listed samples were qualified as 
estrmatec 'J" and 'UJ', respectively. 

Notes - 
F~ela ouality control samoles S12FB0010001, S12FB0020001. S42RB0010001. S42RB0020001 
are for ouallty control purposes and therefore are not qualified for blank contammatlon. 

Samo~e S12FB0020001 IS a potable water source and the results are not used in qualifying for 
blanK contamlnatlon. 

Tne laboratory reponed the analytical spike results for sample S42SD0260006 on the Electronic 
Dei~verable Data (EDD) Instead of the sample results. The laboratory was contacted and Veronlca 
Bonot of Quanterra Laboratories verified that the correct sample results are found on the Form 
1 's  The EDD was corrected by the data reviewer. 

Tne laaoratory has a preparation factor of 191200 mL. 

A comparison of the field duplicate pair (S42SD0260006/S42SDDUP001) is included in Appendix 
C 

Executive Summary 

Laboratory Performance: Several contaminants were found in the laboratory blanks 

Other Factors Affecting Data Quality: Several contaminants were present in the field QC 
blanks. F~eld dupllcate tmprecis~on was noted for silver. The CRDL %Rs for mercury, cadmium, 
selenium and thallium were outside the 90-1 10% quality control Limits. All results were qualified 
as estlmated n samples S42SD00200006 and S42SD0210006 due to low percent solids. 
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Tne data for these analyses were revlewed with reference to the "National Funct~onal Guidelines 
for lnorganlc Data Validation". April 1993 Revlsion as amended for use withm USEPA Regon 111. 
and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance 
Gu~ae" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affe~tlng data 
quality 

"I attest tnat tne data referenced herein were validated accordtng to the agreed upon validation 
criteria as specified In the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

Tech NUS 

Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentat~on 
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Data Qualifier Key: 

U Value 1s a nondetect as reported by the laboratory 

B Positive result 1s considered to be an artifact of blank 
contarnmatron and should not be considered present. 

UL - Nondetected result 1s considered biased low. 'UL", as a result of 
technlcal noncompllances. 

Poslt~ve result is considered biased low. '1". as a result of L 
technlcal noncompllances. 

K Posit~ve result is cons~dered biased hrgh. 'K", as a result of 
technical noncompliances. 

J Pos~t~ve result is considered estimated, 'J", as a result of 
technlcal noncompl~ances. 

UJ - Nondetected result 1s considered estimated, 'UJ", as a result of techn~cal 
noncompllances. 



CTO 245 - NSWC INDIAN HEAD 
WATER DATA 
QUANTERRA 
SDG: lHOOl 

Page 1 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TY PE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

S12FBOO10001 
0911 6199 
C91170159001 
FB 
100.0 % 
UGIL 

S42RB0020001 
0911 8/99 
C91210209007 
RB 
100.0 % 

UGIL 

RESULT QUAL CODE 
INORGANICS 
ALUMINUM 16.2 U 

ANTIMONY 1.8 U 

IESULT QUAL CODE 

37.5 I 

IESULT QUAL CODE 3ESULT QUAL CODE 

22.5 I 

ARSENIC 2.4 U 

RARIIJM 0.33 u 
BERYLLIUM 0.10 U 

CADMIUM 3.2 U L C 

CALCIUM 17.0 U 

CHROMllJM 2.3 U 

COPPER 0.96 U 

IRON 7.6 U 

LEAD 1.3 U 

MAGNESIUM 16.7 U 

NICKEL 6.6 U 

POTASSIUM 291 U 

SELENIUM 2.4 U L C 

THALLIUM 9.4 K C 

VANADIUM 2.9 U 

ZINC 2.5 U 



CTO ~ 4 5  - NSWC INDIAN HEAD 
SOIL DATA 
QUANTERRA 
SDG: IH001 

Page 

SAMPLE NUMBER: S42SD0170006 
SAMPLE DATE: 0911 9/99 
LABORATORY ID: C91210209018 
QC-TY PE: NM 
% SOLIDS: 40.0 % 

UNITS: MGIKG 
FIELD DUPLICATE OF: 

IESULT QUAL CODE 

+ 
7ESULT QUAL CODE lESULT QUAL CODE RESULT QUAL COD 

INORGANICS 
ALUMINUM 

ANTIMONY 

CALCIUM 

CHROMIUM 

COBALT 

IRON 
I 

LEAD 

MAGNESIUM 

MANGANESE 

NICKEL 

POTASSIUM 

SODIUM 

THALLIUM 

VANADIUM 

SELENIUM 

SILVER 2.3 J G 



CTO 245 - NSWC INDIAN HEAD 
SOIL DATA 
QUANTERRA 
SDG: IH001 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TY PE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

IESULT QUAL CODE 

0.9 J I GY 

RESULT QUAL CODE 
INORGANICS 

3ESULT QUAL CODE 

70.7 J I G SILVER 45.5 J 

Page 

G 

3ESULT QUAL CODE 

1.7 J I GY 



CTG -45 - NSWC INDIAN HEAD 
SOIL DATA 
QUANTERRA 
SDG: IH001 

SAMPLE NUMBER: S42SD0210106 
SAMPLE DATE: 0911 9/99 
LABORATORY ID: C91210209011 
QC-TY PE: NM 
% SOLIDS: 72.0 % 

UNITS: MGlKG 
FIELD DUPLICATE OF: 

RESULT QUAL CODE 
INORGANICS 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 

CHROMIUM 
COBALT 
COPPER 
IRON 

MAGNESIUM 
MANGANESE 

POTASSIUM 

THALLIUM 
VANADIUM 
ZINC 

SELENIUM 

ESULT QUAL CODE 

SILVER 29.6 J 

- 
IESULT QUAL CODE 

G 

Page 

IESULT QUAL CODE 



CTO 245 - NSWC INDIAN HEAD 
SOIL DATA 
QUANTERRA 
SDG: lHOOl 

Page 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QCJY PE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

S42SDDUP001 
0911 8/99 
C91210209002 
NM 
56.0 % 

MGlKG 
S42SD0260006 

IESULT QUAL CODE 

i240 

).65 U 

RESULT QUAL CODE 
INORGANICS 

ESULT QUAL CODE IESULT QUAL CODE 

ALUMINUM 11300 

ANTIMONY 0.68 U 

ARSENIC 6.6 
RARlllM 145 

BERYLLIUM 0.88 B 

COPPER 34.5 

IRON 34400 

A 

CADMIUM 2.1 L 

CALCIUM 2350 

CHROMIUM 17 

COBALT 27.4 

LEAD 25.8 

MAGNESIUM 1650 

MANGANESE 1090 

MERCURY 0.16 

C 

inn 

POTASSIUM 680 

SELENIUM 0.91 U L 

SILVER 33.5 J 

SODIUM 66 1 

THALLIUM 1.9 U 

VANADIUM 32 

C 

G 



C T t  ~ 4 5  - NSWC INDIAN HEAD 
WATER DATA 
QUANTERRA 
SDG: IH001 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

RESULT QUAL CODE RESULT QUAL CODE 
I 

Page 

NITROCELLULOSE 500 U 

TOTAL ORGANIC CARBON 1000 U 
500 U 
1100 B A 



CTO 245 - NSWC INDIAN HEAD 
SOIL DATA 
QUANTERRA 
SDG: IHOOl 

SAMPLE NUMBER: S42SDO190006 
SAMPLE DATE: 09/19/99 
LABORATORY ID: C91210209014 
QC-TY PE: N M 
% SOLIDS: 36.0 % 

UNITS: MGlKG 
FIELD DUPLICATE OF: 

RESULT QUAL CODE IESULT QUAL CODE 

14000 I 

S42SD0230006 
0911 8/99 
C91210209005 
NM 
75.0 % 

MGlKG 

RESULT QUAL CODE 

TOTAL ORGANIC CARBON 22600 

Page 

3040 

7ESULT QUAL CODE 



CT0 ,-5 - NSWC INDIAN HEAD 
SOIL DATA 
QUANTERRA 
SDG: IH001 

SAMPLE NUMBER: S42SD0260006 
SAMPLE DATE: 0911 8/99 
LABORATORY ID: C91210209001 
QC-TY PE: N M 
% SOLIDS: 49.0 % 

UNITS: MGIKG 
FIELD DUPLICATE OF: 

RESULT QUAL CODE 

NITROCELLULOSE 4.1 U 

TOTAL ORGANIC CARBON 12500 

ESULT QUAL CODE IESULT QUAL CODE 

Page 

IESULT QUAL CODE 



1 ~ 1  Tetra Tech NUS INTERNAL CORRESPONDENCE 

TO : 

FROM: 

SUBJECT: 

SAMPLES: 

Overwew 

G. LATULIPPE DATE: NOVEMBER 10,1999 

GRETCHEN A. PHIPPS COPIES: DV FILE 

INORGANIC DATA VALIDATION -TAL METALS AND TOC 
CTO 245- NSWC INDIAN HEAD, MARYLAND 
SAMPLE DELIVERY GROUP SDG - lHOO2 

The sample set for SDG IH002, NSWC Indian Head, consists of seventeen (17) sediment 
environmental samples. One (1) field duplicate pair (S42SD0160106 I S42SDDUP002) was 
included wkhin th~s SDG. 

All samples, with exception to sample S42SD0110006, were analyzed for' silver. Sample 
S42SD0110006 was analyzed for target analyte list PAL) metals. Samples S42SD0110006 and 
S42SD0140006 were also analyzed for total organic carbon (TOC). The samples were collected 
by Tetra Tech NUS on September 19 and 28, 1999 and analyzed by Quanterra Laboratories 
under Naval Facilities Engineering Service Center (NFESC) Quallty Assurance I Quality Control 
(QAIQC) criteria. Metals analyses were conducted using Contract Laboratory Program (CLP) 
methodologies. TOC analyses were wnducted using the Walkley-Black method. 

All analytes were successfully analyzed. The findings offered in this report are based upon a 
general review of all available data including data completeness, holding times, calibration data, 
laboratory rnethodlpreparation blanks, field duplicate results, detecbon limits and analyte 
quantitation. 

All metals analyses, with the exception of Mercury, were conducted usmg Inductively Coupled 
Plasma (ICP) methodologies. Mercury analyses were conducted using cold vapor AA. 

Areas of concern wrth respect to data quality are listed below 
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Malor Problems - None. 

Minor Problems 

The Contract Requred Detection Limit (CRDL) Percent Recovery (%R) for cadmium was < 

90% qual~ty control I~mit. The nondetected results reported for cadmium were qualmed as 
b~as low, 'UL". 

The CRDL %Rs for nickel and silver were >110% qualrty control iimk The positwe resub 
c2X CRDL reported for nickel and silver were qualified as biased high, 'r. 

The followmg contaminants were detected in the laboratory method I preparation blanks at the 
followmg maximum concenrtatlons : 

Samples Affected: All 

Analvte 
Alum~num 
Ant~mony 
Arsenic 
Berylhum 
Caluum"' 
Copper 
Iron('' 
Leadr'' 
Magnesium 
Manganese 
Potassium 
Seknium 
Sodium'" 
Zinc1') 
TOC") 

Maximum 
Concentration 
31.7pgIL 
2.0pglL 
0.86pgIL 
0.65pgIL 
68.7 mglkg 
1.1pglL 
7.2 mg/kg 
0.41 rng/kg 
27.4pglL 
1.4pgIL 
302pg/L 
2.9pglL 
48 mg/kg 
3.0 mglkg 
96.0 mglkg 

Action - 
Level - 
31.7 mglkg 
2.0 mglkg 
0.86 mglkg 
0.65 mglkg 
343.5 mglkg 
1.1 mglkg 
36.0 mg/kg 
2.05 mglkg 
27.4 mgkg 
1.4 mglkg 
302 mg/kg 
2.9 mglkg 
240 mglkg 
15.0 mglkg 
480 mglkg 

(1)  Maximum concentration found in a preparation blank. 

An action level of 5x the maximum contaminant level has been used to evaluate sample 
data for blank contamination. Sample aliquot and dilution factors were taken into 
consideration when evaluating for blank contamination. Positive results < the action level 
for beryllium. potassium, selenium and sodium were qualified, 'B', as a result of blank 
contammatlon. 

Notes - 
The CRDL %Rs for iron, lead and selenium were >llO% qualrty control limit. However, no 
validation actions were required as the resutts for iron, lead and selenium were either qualified for 
blank contaminatton or greater than W CRDL. 

A companson of field duplicate pair (S42SD0160106 I S42SDDUP002) is included in Appendix C. 
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Execut~ve Summary 

Laboratory Performance: The CRDL %Rs for several analytes were outside the 90.110% quality 
control l~mrts. Several analytes were present in the laboratory method I field blanks. 

Other Factors Affecting Data Quality: None. 

The data for  these analyses were reviewed with reference to the "National Funaonal Guidelines 
for Inorgan& Data Validation", April 1993 Revision as amended for use within USEPA Region Ill, 
ana the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance 
Guide" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data 
auallry. 

"I attest tnat the aata referenced herein were validated according to the agreed upon validation 
cntena as specified in the NFESC Guidelines and the Quallty Assurance Project Plan (QAPP).* 

Gretchen A. Phipps 

m t r a  Tech NUS 
u~oseph 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 



CTO 245 - NSWC INDIAN HEAD 
SOIL DATA 
QUANTERRA 
SDG: IH002 

Page 1 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TY PE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

IESULT QUAL CODE 

+ 
3ESULT QUAL CODE RESULT QUAL CODE 

INORGANICS 

IESULT QUAL CODE 

ALUMINUM 
I 

ANTIMONY 

ARSENIC 

BARIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COPPER 
I 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 6.3 

VANADIUM 

ZINC 



CTO 3 - NSWC INDIAN HEAD 
SOIL DATA 
QUANTERRA 
SDG: IH002 

SAMPLE ,NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TY PE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

S42SD0110106 
09128199 
C91290246006 
NM 
67.0 % 

MGIKG 

S42SD0120006 
09128199 
C91290246003 
NM 
68.0 % 
MGIKG 

S42SD0120106 
09128199 
C91290246004 
N M 
40.0 % 
MGIKG 

RESULT QUAL CODE~RESULT QUAL CODE  RESULT QUAL CODE 

Page 2 

INORGANICS 
SILVER 7.5 

S42SD0130006 
0911 9/99 
C91210211005 
NM 
69.0 % 
MGIKG 

5.0 K 

3ESULT QUAL CODE 



CTO 245 - NSWC INDIAN HEAD 
SOIL DATA 
QUANTERRA 
SDG: IH002 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TY PE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

RESULT QUAL CODE~RESULT QUAL CODE 
I 
RESULT QUAL CODE 

INORGANICS 
SILVER 0.54 U 

Page 

75.2 

3ESULT QUAL CODE 

23.4 



CTO - +5 - NSWC INDIAN HEAD 
SOIL DATA 
QUANTERRA 
SDG: IH002 

SAMPLE NUMBER: S42SD0150106 
SAMPLE DATE: 09/28/99 
LABORATORY ID: C91290246002 
QC-TY PE: N M 
% SOLIDS: 61 .O % 

UNITS: MGIKG 
FIELD DUPLICATE OF: 

RESULT QUAL CODE 
INORGANICS 
SILVER 50.9 

lESULT QUAL CODE 

1.8 K I C 

tESULT QUAL CODE 

1.8 K 1 C 

Page 

tESULT QUAL CODE 



CTO 245 - NSWC INDIAN HEAD 
SOIL DATA 
QUANTERRA 
SDG: IH002 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QCJY PE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

-- 

RESULT QUAL CODE 

INORGANICS 
SILVER 7.9 K 1 c 

ESULT QUAL CODE IESULT QUAL CODE 

I 

Page 5 

7ESULT QUAL CODE 



CT0 ,-t5 - NSWC INDIAN HEAD 
SOIL DATA 
QUANTERRA 
SDG: IH002 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TY PE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

RESULT QUAL CODE 

TOTAL ORGANIC CARBON 8190 

ESULT QUAL CODE 

3700 I 

IESULT QUAL CODE 

Page 

IESULT QUAL CODE 



1 ~ 1  Tetra Tech NUS INTERNAL CORRESPONDENCE 

TO : G. LATULIPPE DATE: DECEMBER 15,1999 

FROM: TERRl L. SOLOMON COPIES: DV FILE 

SUBJECT: ORGANIC DATA VALIDATION S V O A  I PESTICIDES I PCBs 
CTO 245-NSWC INDIAN HEAD, MARYLAND 
SDG - lHOO2 

SAMPLES: 2Sedimentsl 

The sample set for CTO 245, NSWC Indian Head, SDG IH007 consists of two (2) sediment environmental samples anc 
two (2) field blanks. The sediment samples were analyzed for Target Compound List (TCL) semivolatile organic 
compounds (SVOAs). The aqueous samples were analyzed for low-level TCL pesticides and polychlorinated biphenyls 
(PCBs). One (1) field duplicate pair (S42SD0140006 I S42SDDUP003) was included within this SDG. 

The samples were collected by Tetra Tech NUS on September 19 and 20, 1999 and analyzed by Quanterra Laborat~rie: 
under Naval Facilities Engineering Service Center (NFESC) Quality Assurance/Qualrty Control (QNQC) criteria. A. 
analyses were conducted using Contract Laboratory (CLP) Statement of Work (SOW) ILM03.1 and 0LC02.1 a n a l y t I ~  
and reporbng protocols. 

Summary 

All analytes were successfully analyzed. The findings offered in this report are based upon a general review of c 
available data including data completeness, holding times, initial I continuing calibration data, laboratory method blank 
surrogate spike recoveries, field duplicate resutts and detection kmits. 

Areas of concern wlth respect to data quality are listed below. 



MEMO TO: G. L A f  ULlPPE 
DATE: DECEMBER 15,1999 - PAGE 2 

Mmor Problems 

The seven day holding time for the semivolatile analyses was marginally exceeded affecting Samples S42SD0140006 
and S42SDDUP003. The posittve results and nondetects repofled n the affected samples were qualified as 
estimated, 'J' and 'UJ', respectively 

Positive results below the Contract Required Detection Limit (CRQL) were qualified as estimated. 'J', due to 
uncertainty near the detection limit. The direction of bias cannot be determined. 

Notes - 
A companson of positwe results for field duplicate pair S42SD0140006 1 S42SDDUP003 is contained in Appendix C. 

Executive Sumrnarv 

Laboratory Performance: The seven day holding time for the SVOA analyses was marginally exceeded. 

Other Factors Affecting Data Quality: Positive results below the CRQL were qualified as estimated. 



MEMO TO: G. LATULIPPE 
DATE: DECEMBER 15,1999 - PAGE 3 

The data for these analyses were reviewed with reference to the EPA Functtonal Guidelines for Organic Data Validation 
(9194) as modified by Region Ill, and the NFESC document entrtled "Navy Installation Restoration Laboratory Quahty 
Assurance Guide " (NFESC 2/96). 

The text of thls report has been formulated to address only those problem areas affecbng data qual~ty 

"1 attest that the data referenced herein were validated according to the agreed upon validat~on criteria as specmed in the 
NFESC Gu~delmes and the Quality Assurance Project Plan (QAPP)." 

T& ~ e E h  NUS 
- 

Terri L. Solomon 
Chemist 

fi 

Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualifted Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 



DATA QUALIFIER TABLE: 

U Value is a nondetect as reponed by the Laboratory 

J Positive result is considered estimated as a result of validation noncompliances. 

UJ - Nondetected result is considered estimated as a result of validation nonc~mpliances. 



Tentatively Identified Compounds 

Unknown branched alkanes 
Unknowns 
Unknown organic acid 
Unknown straight alkanes 
Sulfur 
Unknown substituted phenol 
Unknown alcohol 
Unknown substituted benzenea 
3-methy Cbenzenamine 
2.6dichlorobenzenarnine 
4-methy l benzenesutfonamide 



Qualifier Codes: 

= Lab Blank Contamination 

= Field Blank Contamination 
= Calibration (i.e.. % RSDs, %Ds, ICVs, CCVs, RPDs, RRFs, etc.) Noncompliance 

= MSlMSD Noncompliance 

= LCSLCSD Noncompliance 

Lab Duplicate Impredsin 

Field Duplicate Imprecision 

Holding Time Exceedance 

ICP Serial Dilubon Noncompliance 

GFAA PDS - GFAA MSA's r c 0.995 

ICP Interference - include ICSAB % R's 

Instrument Calibration Range Exceedance 

Sample Preservation 

Internal Standard Noncompliance 

Poor Instrument Performance (i.e.. base-time df ing)  

Uncenainty near detecbon limit (c  2 x IDL for inorganics and CCRQL for organis) 

Other problems (can encompass a nurnberof issues) 

Surrogates Recovery Noncompliance 

PesticidelPCg Resolution 

% Breakdown Noncompliance for DDT and Endrin 

PestPCB D% between columns for positive resutts 

Non-linear calibrations, tuning r < 0.995 (correlation CQefficient) 

EMPC result 

Signal to noise response drop 
O/O Solid content is less than 30% 



CTO L +5 - NSWC INDIAN HEAD 
SOIL DATA 
QUANTERRA 
SDG: IH002 

Page 

SAMPLENUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

1ESULT QUAL CODE 

310 u J i H 

RESULT QUAL CODE IESULT QUAL CODE 

SEMIVOLATILES 
1,2,4-TRICHLOROBENZENE 750 U J 

1,2-DICHLOROBENZENE 750 U J 

1,3-DICHLOROBENZENE 750 U J 

1,4-DICHLOROBENZENE 750 U J 

2,2'-OXYBIS(1 -CHLOROPROPANE) 750 U J 

2,4,5-TRICHLOROPHENOL 1900 U J 

2,4,6-TRICHLOROPHENOL 750 U J 

2,4-DICHLOROPHENOL 750 U J 

2,4-DIMETHYLPHENOL 750 UJ 

2,4-DINITROPHENOL 1900 UJ 

2,4-DINITROTOLUENE 750 UJ 

2,6-DINITROTOLUENE 750 UJ 

2-CHLORONAPHTHALENE 750 UJ 

2-CHLOROPHENOL 750 UJ 

2-METHY LNAPHTHALENE 750 UJ 

2-METHYLPHENOL 750 UJ 

2-NITROANILINE 1900 UJ 

2-NITROPHENOL 750 U J 

3,3'-DICHLOROBENZIDINE 750 U J 

3-NITROANILINE 1900 U J 

4,6-DINITRO-2-METHYLPHENOL 1900 U J 

4-BROMOPHENYL PHENYL ETHER 750 U J 

4-CHLORO-3-METHY LPHENOL 750 U J 

4-CHLOROANILINE 750 UJ 

4-CHLOROPHENYL PHENYL ETHER 750 UJ 

4-METHYLPHENOL 750 UJ 

4-NITROANILINE 1900 UJ 

4-NITROPHENOL 1900 UJ 

ACENAPHTHENE 750 UJ 

ACENAPHTHYLENE 750 U J 

ANTHRACENE 750 UJ 

3ESULT QUAL CODE 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

- H 



CTO 245 - NSWC INDIAN HEAD 
SOIL DATA 
QUANTERRA 
SDG: IH002 

Page 

SAMPLE NUMBER: S42SD0140006 
SAMPLE DATE: 0911 9/99 
LABORATORY ID: C91210211007 
QC-TY PE: NM 
% SOLIDS: 44.0 '10 
UNITS: UGIKG 
FIELD DUPLICATE OF: 

RESULT - QUAL CODE IESULT QUAL CODE IESULT QUAL CODE 3ESULT QUAL CODE 

SEMIVOLATILES 
BENZO(A)ANTHRACENE 750 U J 

BENZO(A)PYRENE 750 U J 

BENZO(B)FLUORANTHENE 750 U J 

BENZO(G,H,I)PERYLENE 750 U J 

BENZO(K)FLUORANTHENE 750 UJ 

BlS(2-CHLOROETH0XY)METHANE 750 UJ 

BlS(2-CHLOR0ETHYL)ETHER 750 U J 

BlS(2-ETHYLHEXYL)PHTHALATE 750 U J 

BUTYL BENZYL PHTHALATE 750 U J 

CARBAZOLE 750 UJ 

CHRYSENE 750 U J 

Dl-N-BUTYL PHTHALATE 750 U J 

Dl-N-OCTYL PHTHALATE 750 UJ 

DIBENZO(A,H)ANTHRACENE 750 UJ 

DIBENZOFURAN 750 U J 

DIETHYL PHTHALATE 750 U J 

DIMETHYL PHTHALATE 750 U J 

FLUORANTHENE 750 U J 

FLUORENE 750 U J 

HEXACHLOROBENZENE 750 U J 

HEXACHLOROBUTADIENE 750 UJ 

HEXACHLOROCYCLOPENTADIENE 750 UJ 

HEXACHLOROETHANE 750 UJ 

INDENO(l,2,3-CD)PYRENE 750 U J 

ISOPHORONE 750 U J 
N-NITROSO-Dl-N-PROPYLAMINE 750 U J 

N-NITROSODIPHENYLAMINE 750 UJ 

NAPHTHALENE 750 UJ 

NITROBENZENE 750 UJ 

PENTACHLOROPHENOL 1900 U J 

PHENANTHRENE 750 UJ 

11/18/03 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 



CTO - d 5  - NSWC INDIAN HEAD 
SOIL DATA 
QUANTERRA 
SDG: IH002 

SAMPLE NUMBER: S42SD 
SAMPLE DATE: 

Page 3 

LABORATORY ID: C91210211007 
QC-TY PE: NM 
% SOLIDS: 44.0 % 

UNITS: UGIKG 
FIELD DUPLICATE OF: 

RESULT QUAL CODE 

SEMIVOLATILES 

ESULT QUAL CODE 

PHENOL 750 U J 

IESULT QUAL CODE 

H 

3ESULT QUAL CODE 

PYRENE 750 U J H 



CTO 245 - NSWC INDIAN HEAD 
WATER DATA 
QUANTERRA 
SDG: IH002 

Page 1 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TY PE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

IESULT QUAL CODE 
-- - 

tESULT QUAL CODE IESULT QUAL CODE 

1.020 U I 

RESULT QUAL CODE 

PESTlClDESlPCBs 
4,4'-DDD 0.020 U 
4,4'-DDE 0.020 U 
4,4'-DDT 0.020 U 

ALDRIN 0.010 U 
ALPHA-BHC 0.01 0 U 
ALPHA-CHLORDANE 0.010 U 

AROCLOR-1016 0.20 U 

AROCLOR-1221 0.40 U 

AROCLOR-1232 0.20 U 

AROCLOR-1242 0.20 U 

AROCLOR-1248 0.20 U 

AROCLOR-1254 0.20 U 

AROCLOR-1260 0.20 U 

BETA-BHC 0.010 U 

DELTA-BHC 0.01 0 U 

DIELDRIN 0.020 U 

ENDOSULFAN l 0.01 0 U 

ENDOSULFAN ll 0.020 U 
~ - 

ENDOSULFAN SULFATE 0.020 U 

ENDRIN 0.020 U 

ENDRIN ALDEHYDE 0.020 U 

ENDRIN KETONE 0.020 U 

GAMMA-BHC (LINDANE) 0.010 U 

GAMMA-CHLORDANE 0.010 U 

HEPTACHLOR 0.01 0 U 

HEPTACHLOR EPOXIDE 0.010 U 

METHOXYCHLOR 0.10 U 

TOXAPHENE 1 .O U 



1-1 Tetra Tech NUS INTERNAL CORRESPONDENCE 

TO : G. LATULIPPE DATE: NOVEMBER 23,1999 

FROM: JENNIFER MALLE COPIES: DV FILE 

SUBJECT: INORGANIC DATA VALIDATION -TAL MFTALS, SILVER AND 
MISCELLANEOUS PARAMETERS 
CTO 245- NSWC INDIAN HEAD, MARYLAND 
SAMPLE DELIVERY GROUP SDG - IH004 

. 

SAMPLES: 1 lAqueousl 

Overvrew 

The sample set for SDG IH004, NSWC Indian Head, consists of one (1) rinsate blank and 
nineteen (19) sediment environmental samples. Four (4) field duplicate pairs were included 
within thrs SDG (S42SD0080006 I S42SDDUP004, S42SD0050106 I S42SDOUP005, 
542SD0030006 I S42SDDUP005A and S42SD0010001 I S42SDDUP006. 

All samples, with the exception of S42SD0050006. S42SD0080006, S42SDDUP004 and 
542R80030001, were analyzed for silver only. Samples S42SD0050006. S42SD0080006, 
S42SDDUP004 and S42RB0030001 were analyzed for Target Analyte List (TAL) metals and 
Total Organic Carbon (TOC). The samples were collected by Tetra Tech NUS on September 28- 
29 and analyzed by Quanterra Laboratones under Naval Facilities Eng~neering Service Center 
(NFESC) Quality Assurance I Quality Control (QAIQC) criteria. TAL analyses, including silver, 
were conducted under CLP method ILM04.0. TOC analyses were conducted under the Walkley- 
Black method. 



MEMO TO: G. LATULIPPE - PAGE 2 
DATE: NOVEMBER 23.1999 

Summary 

Ali analytes were successfully analyzed The f~nd~ngs offered In thrs report are based upon a 
general revlew of all ava~lable data lnclud~ng data ~ompleteness, holdlng tlmes, cal~brat~on data, 
(aooratory method1 preparatlonl field blanks, field duplicates, detectron llmlts and analyte 
quant~tat~on 

Areas of concern wlth respect to data qualrty are listed below. 

Malor Problems 

None 

M m ~ r  Problems 

The Contract Required Detection Limits (CRDL) Percent Recovery (OhR) for mercury was less, 
t han  tne 8O0i0 aual~ty control I~mit. Nondetect results reported for mercury were qualified as 
olased low. 'UL". Positwe results less than 2x the CRDL value reported for mercury were 
aualifiea as blased low. 'L". 

The Contract Required Detection Limits (CRDL) Percent Recovery (%R) for cadmium was 
less than tne 90% quality control limit. Nondetect results reported for cadmium were qualified 
as b~ased low. 'UL', and positive results less than 2x the CRDL were reported as biased low. 
'L". 

The Contract Required Detection Limits (CRDL) Percent Recoveries (%Rs) for iron, nickel, 
and silver were greater than the 110% quality control Irmits. Positlve results less than 2x the 
CRDL for iron, nickel, and silver were qualified as biased high, 'K". 

The followmg contam~nants were detected in the laboratory method blanksl preparation 
blanksl field quality control blanks at the following maximum concentrations : 

Samples Affected: All 

Analvte 
Aluminum 
Antimony 
Barium 
Beryllium 
Calcium ''I 
Copper 
Iron "I 
Lead l') 
Magnesium . 
Manganese 
Nickel (" 
Potassium 
Selenium 
Silver la 

Sodium "' 
Zinc "' 

Maximum 
Concentration 
31.7 ug1L 
2.0 uglL 
1.2 uglL 
0.80 uglL 
11.9 rnglkg 
0.41 mglkg 
58.1 uglL 
0.45 mglkg 
27.4 uglL 
1.4 uglL 
8.5 uglL 
302 uglL 
2.9 uglL 
3.5 uglL 
85.6 uglL 
2.5 mglkg 

Action 
Level (soil] 
31.7 mglkg 
2.0 mglkg 
1.2 mglkg 
0.80 mglkg 
59.5 mglkg 
2.05 mglkg 
58.1 mglkg 
2.25 mglkg 
27.4 mglkg 
1.4 mglkg 
8.5 mglkg 
302 mglkg 
2.9 mglkg 
3.5 mglkg 
85.6 mglkg 
12.5 mglkg 



MEMO TO: G. LATULIPPE - PAGE 3 
DATE: NOVEMBER 23,1999 

" - Maxrmum concentratton present m a so11 preparatlon blank 
I = . -  Max~mum concentratton present m a rlnse blank 

An actlon level of 5 x  the maxrrnum contaminant level has been used to evaluate 
sample aata for blank contam~natlon Sample alrquot, percent sollds and dllutlon 
factors were taken Into conslderatlon wnen evaluating for blank contamrnatlon 
Posltlve results less than the actlon level reported for afltlmony. beryll~um, nlckel. 
selenlum and sliver were qualified as "B" for blank contaminatlon No actlon was 
taKen for tne remamng analytes slnce all results reponed were elther greater 
tnan tne actlon level or ~uahfied nonoetect by the laboratory 

. F~elc au~lcate imDrectslon greater than the 50% quallty control llmlts was noted for al~mlnum. 
ror, anc zinc affecting the sed~ment samples Posrt~ve results reported for alumlnum, lron 
anc zlnc in tne affecred samples were qualrfied as estlmated, "J' 

I r  addrt~on to sllver analyses. the laboratory also analyzed sarI7ples S42SD0080106 and 
S42SD0040106 for TAL metals Tetra Tech dld not requlre TAL analyses an0 the TAL reponed 
results for these rwo samples have been discarded 

Frelc du2ilcate comparison tables can be found In Appendix C 

The Contract Requred Detect~on L m t s  (CRDL) Percent Recover~es (%Rs) for lead and selenlum 
were greater than the 110% quality control l~mrts No vahdatlon act~on was required as all results 
reponed for lead were greater than 2x the CRDL and all results reported for setenturn were 
nonaetected 

Total Organrc Carbon (TOC) was present in the rlnse blank S42RB0030001 at a concentration of 
1 1 mg/L However, there were no qualifications for blank contaminatlon since all results reported 
for TOC In the sediment matrlx were higher than the rinse blank concentratlon. 

The laboratory has a preparatlon factor of 1gl200 mL 

Executive Summary 

Laboratory Performance: Several analytes were detected In the laboratorylpreparation blanks. 
Callbratlon noncompllances were noted for cadmlum. Iron, lead, mercury, nlckel, selenlum and 
silver. 

Other Factors Affecting Data Quality: Several analytes were detected In the field rlnsate 
blank. Fteld duplicate lmpreclslon was noted for alumlnum, lron and zlnc affecting the sediment 
sam~les. 



MEMO TO: G. LATULIPPE - PAGE 4 
DATE: NOVEMBER 23,1999 

The aata for these analyses were rev~ewed with reference to the "National Functional Guidelmes 
for lnorynlc Data Vahdatlon". April 1993 Revision as amended for use withln USEPA Reg~on Ill. 
and the NFESC document entitled "Navy lnstallat~on Restoration Laboratory Qual~ty Assurance 
Gurde" (NFESC 2/96). 

The text of t h~s  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 
crlterla as specifled In the NFESC Gu~delines and the Quality Assurance Pro]ect Plan (QAPP)." 

I L% t=& 

Tetch Tech &LJs 

Joseph A. Samchuck 
Quality Assurance Officer 

Attachments 

1. Append~x A - Qualified Analytical Results 
2.  Appendix B - Results as reported by the Laboratory 
7 Appendlx C - Support Documentation 



MEMO TO: G. LAT ULlPPE - PAGE 5 
DATE: NOVEMBER 23,1999 

Data Qualifier Key: 

U Value IS a nondetect as reported by the laboratory. 

B Positwe result is considered to be an artifact of blank 
contammatlon and should not be cons~dered present. 

UL - Nondetected result IS considered blased low. 'UL", as a result of 
techn~cal noncompllances. 

L Posmve result IS cons~dered blased low. 'L', as a result of 
tecnnlcal noncompllances. 

K Poslt~ve result IS considered biased high, 'K', as a result of 
technical noncompllances. 

Pos~tlve result IS considered estlmated, 'J", as a result of u 

tecnncal noncompl~ances. 



CTO 245 - NSWC INDIAN HEAD 
SOIL DATA 
QUANTERRA 
SDG: IH004 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TY PE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

IESULT QUAL CODE 

1.5 B 1 B 

- 

RESULT QUAL CODE 
INORGANICS 
SILVER 1 3  B 

Page 1 

3ESULT QUAL CODE 

B 

3ESULT QUAL CODE 

3.51 B B 



CTO L-t5 - NSWC INDIAN HEAD 
SOIL DATA 
QUANTERRA 
SDG: IH004 

SAMPLE NUMBER: S42SD0040006 
SAMPLE DATE: 09/28/99 
LABORATORY ID: C91290245007 
QC-TY PE: N M 
% SOLIDS: 78.0 % 

UNITS: MGIKG 
FIELD DUPLICATE OF: 

RESULT QUAL CODE 

INORGANICS 
ALUMINUM 

ANTIMONY 

ARSENIC 
I 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 
CHROMIUM 

COBALT 
I 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 
I 

POTASSIUM 
I 

SODIUM 
I 

SELENIUM 

THALLIUM 

SILVER 0.85 B 

VANADIUM 

B 

lESULT QUAL CODE IESULT QUAL CODE 

3950 J I G 

Page 2 

8ESULT QUAL CODE 

ZINC 



CTO 245 - NSWC INDIAN HEAD 
SOIL DATA 
QUANTERRA 
SDG: IH004 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QCJY PE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

RESULT QUAL CODE IESULT QUAL CODE 

INORGANICS 

7ESULT QUAL CODE 

34.0 1 SILVER 1.2 B 

Page 3 

B 

3ESULT QUAL CODE 

LO B I B 



CTO L+5 - NSWC INDIAN HEAD 
SOIL DATA 
QUANTERRA 
SDG: IH004 

Page 4 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QCJY PE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

RESULT QUAL CODE 

INORGANICS 
ALUMINUM 2040 J 1 G 

ANTIMONY 1.3 B 1 A 
I 

CALCIUM 870 

CHROMIUM 6.3 
I 

BARIUM 20.0 

BERYLLIUM 0.18 B 

CADMIUM 0.93 U L 

A 

C 

COPPER 8.1 I 
IRON 8380 

SODIUM 197 
I 

J 

LEAD 20.0 

MAGNESIUM 334 

MANGANESE 90.7 

MERCURY 0.10 L 

NICKEL 4.7 B 

POTASSIUM 358 B 
SELENIUM 0.71 B 

SILVER 3.7 B 

G 

C 

B 

A 

A 

B 

3ESULT QUAL CODE 

I 

THALLIUM 1.5 U 

VANADIUM 8.5 
ZINC 80.6 J 

IESULT QUAL CODE 

G 

?ESULT QUAL CODE 



CTO 245 - NSWC INDIAN HEAD 
SOIL DATA 
QUANTERRA 
SDG: IH004 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TY PE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

Page 5 

lESULT QUAL CODE RESULT QUAL CODE 
INORGANICS 
SILVER 1.2 B 

3ESULT QUAL CODE lESULT QUAL CODE 

B 1.5 B B 



CTO ,-+5 - NSWC INDIAN HEAD 
SOIL DATA 
QUANTERRA 
SDG: IH004 

Page 1 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TY PE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

S42SD0050006 
09128199 
C91290245009 
N M 
81.0% 
MGIKG 

RESULT QUAL CODE 

TOTAL ORGANIC CARBON 4760 

S42SDOO80006 
09/28/99 
C91290245002 
NM 
69.0 % 
MGIKG 

IESULT QUAL CODE 

)030 

S42SDDUP004 
09128199 
C91290245004 
NM 
73.0 % 

MGlKG 
S42SD0080006 

3ESULT QUAL CODE 3ESULT QUAL CODE 



CTO 245 - NSWC INDIAN HEAD 
WATER DATA 
QUANTERRA 
SDG: IH004 

CALCIUM 54.2 

CHROMIUM 2.3 U 

SAMPLE .NUMBER: S42RB0030001 
SAMPLE DATE: 09/28/99 
LABORATORY ID: C91290245013 
QC-TY PE: RB 
% SOLIDS: 100.0 % 

UNITS: UG/L 
FIELD DUPLICATE OF: 

RESULT QUAL COD1 

INORGANICS 

COBALT 2.6 U 

COPPER 0.96 U 

ALUMINUM 27.2 

ANTIMONY 1.8 U 

ARSENIC 2.4 U 

BARIUM 0.67 

BERYLLIUM 0.10 U 

CADMIUM 3.2 UL C 

SODIUM 85.6 

THALLIUM 5.0 U 

VANADIUM 2.9 U 

LEAD 1.3 U 

MAGNESIUM 16.7 U 

MANGANESE 1.1 

MERCURY 0.09 UL 

NICKEL 8.5 K 

POTASSIUM 291 U 

SELENIUM 2.4 U 

SILVER 3.5 K 

IESULT QUAL CODE 

C 

C 

C 

7ESULT QUAL CODE 

Page 

3ESULT QUAL CODE 
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Page 

SAMPLE NUMBER: S42RB0030001 
SAMPLE DATE: 09/28/99 
LABORATORY ID: C91290245013 
QC-TY PE: RB 
% SOLIDS: 100.0 % 

UNITS: UGlL 
FIELD DUPLICATE OF: 

RESULT QUAL CODE 

1100 ' TOTAL ORGANIC CARBON 
I 

IESULT QUAL CODE IESULT QUAL CODE TESULT QUAL CODE 



Tetra Tech NUS 

TO: 

FROM: 

SUBJECT: 

SAMPLES: 

Overview 

INTERNAL CORRESPONDENCE 

PIIT-114-119 

G. LATULIPPE DATE: NOVEMBER 15,1999 

TERRl L. SOLOMON COPIES: DV FILE 

ORGANIC DATA VALlDATlON -PESTICIDES I PCBs I EXPLOSNES I NITROGUANIDINE I 
NITROCELLULOSE 
CTO 245-NSWC INDIAN HEAD, MARYLAND 
SDG - IHOOS 

1 BISohdsl 

S41SSO010006 S4 1 SSOO20006 S41 SSO030006 S41 SSO030106 
S41 SSO040006 S41 SSO040106 S41 SS0050006 S41 SS0060006 
S41SSO060106 S41 SSO070006 S41 SS0070106 S41 SS0080006 
S41 SSO090006 S41 SS0090106 S41 SSOl 001 06 S41SSDUPWl 
S41 SSDUP002 S42SD0270006 

The sample set for CTO 245. NSWC Indian Head. SDG IH005 consists of eighteen (18) solid environmental samples. All 
samples, with the exception of S42SD0270006, were analyzed for Target Compound List '(TCL) pesticides and 
polychlorinated biphenyls (PCBs). Sample S42SD0270006 was analyzed for explosives and nrtroguanidine. Two (2) field 
duplcate pairs (S41SS0010006 I S41SSDUP001 and S41SS0080006 I S41SSDUP002) were included within this SDG. 

The samples were collected by Tetra Tech NUS on September 29, 1999 and analyzed by Ouantena Laboratories under 
Naval Facilities Eng~neering Service Center (NFESC) Oualrty AssurancelQuality Control (ONQC) criteria. All pesticide I 
PCB analyses were conducted using Contract Laboratory (CLP) Statement of Work (SOW) ILM03.1 anawcal and 
reportrng protocols. Nrtroguanidine analyses were conducted using UVIHPLC. Explosive analyses were conducted using 
SW-846 method 8330. 

Summary 

All analytes were successfully analyzed with the exception of those designated, 'R'. The findings offered in this report are 
based upon a general review of all available data including data completeness, holding times, initial I continuing 
calibration data, laboratory method blanks, surrogate spike recoveries and detection limits. 

Areas of concern with respect to data qualrty are listed below. 



MEMO T 0 :  G. LATULIPPE 
DATE: NOVEMBER 15,1999 - PAGE 2 

Malor Problems 

The followmg percent differences ( IDS)  between mlumns for the pesticide analyses were > 100% q u a l ~  mnml  
Irmit. Positive results were qualified as rejected, 'R'. 

Sample C O ~ D O U ~ ~  %D 
7 

S4l SSOOlOO06 Aldrin 172.7 
4.4'-DDT 107.5 . 

S41 SSO040006 4.4'-DOT 639.1 
S41 SS0040106 Aldrin 141.4 

4.4'-DDT - 107.7 
Endrin ketone 130.8 

S41SSO050006 Endrin 351.6 
Endosutfan sutfate 152.6 
Endrin ketone 999.9 

S41 SS0060006 . Endrin aldehyde 999.9 
S41 SSO070006 Endrin 150.0 

4,4'-DDT 367.5 
Endrin aldehyde 999.9 

S4 1 SS0070106 Aldrin 141.7 
4,4'-DDT 140.0 
Methoxychlor 197.9 
Endrin ketone 263.6 

S4 1 SSOO80006 Aldrin 266.7 
Endrin 762.5 
4,4'-DDD 999.9 

S41 SSO090006 Endrin aldehyde 300.0 
S41SS0090106 Aldrin 167.7 

Endrin ketone 142.8 
I Endrin aldehyde 999.9 

S4lSSDUP002 Endrin 788.9 
4,4'-DDD 999.9 
Endosulfan sulfate 999.9 
gamma-(=hlordane 999.9 

Minor Problems . The seven day holding time for the pesticide I PCB analyses was marginally exceeded affecting all sampb. The 
positive results and nondetects reported in the affected samples were qualified as estimated. .J' and 'US. 
respectively. 

The seven day holding time for the nltroguanidine and explosive analyses was marginally exceeded affecting sample 
S42SD0270006. The nondetected results reported in the affected sample were qual i id  as estimated, 'UJ'. 

The following percent differences (%Ds) between columns for the pesticide analyses were > 25% quality control but 
100%. The %Ds between columns for the PCB analyses were > 25% quality control limit Positive results wen 
qualified as esttrnated. 'J'. The direction of bias could not be determined. 

Compound 
4.4'-DDT . - -  

Aroclor-1260 
Methoxychlor 
Aldrin 
Endosutfan Il 
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S41 SS0060006 Endnn ketone 73.1 
Arodor-1254 324.2 

Sdl SS0060106 4.4'-DDT 28.4 
S41 SSOOBOOM Endosutfan II 35.3 
S41 SS0090005 Endosutfan II 78.6 
S41SS0090106 Endosutfan I1 75.0 
9 1  SSDUP001 4,4'-DDT 50.7 

. Positive results below the Contract Required Detection Limit (CRQL) were qualified as est~mated. 'J', due t0 
uncertainty near the detecOon I~mit. The drrect~on of bias cannot be determined. 

Several surrogate recoveries were'< 10% quality control limit Flue to sample dilutions. No validation actions were 
warranted. 

Positive results for Aroclor-1260. Endosuffan II and Endnn aldehyde exceeded the linear calibration range of me 
Instrument for sample S41SS0080006. The sample was reanalyzed at a 40X dilution. The original data, with the 
exceptjon of the results for the aforementioned mmpounds were used in validation. The diluted resuh for AmcKu-1260. 
Endosulfan II and Endnn aldehyde were transposed over the undiluted results and used in validation. . 

The positive resub for Aroc lo~1260.4.4 ' -~~T.  Endosulfan II and Endm aldehyde exceeded Me linear calibration range 
of the mswment for sample S41SSDUP002. The sample was reanalyzed at a 50X dilution. The original data, with Me 
excepbon of the results for the aforementioned compounds were used in validation. The diluted resuh for Pvoclor-1260, 
4,4'-DDT, Endosulfan II and Endnn aldehyde were transposed over the undiluted results and used in validation. 

A companson poshve results of field duplicate pairs. S4lSS0010006 I S41SSDUWOl and SIlSSO080006 I 
S41SSDUP002. is contamed in Appendix C. 

It should be noted that the laboratory did not do a GClMS conformation for Aroclor-1260 for sample S41SS008006. 

Executive Summary 

Labontory Performance: Many XDs between columns for the pesticide I PCB analyses were greater than the 25% and 
100% quality .control limltr. The seven day holding time for the pesticide I PCB, nitroguanidine and explosive analyses 
was marginalb exceeded affechng several samples. 

Other Factors Affecting Data Quality: Positive resutts below the CRQL were qualified as estimated. 



The data for these 
(9194) as modified 
Assurance Guide " 

analyses were reviewed with reference to the EPA Fundona1 Guidelines for Organic Data Valldal~on 
by Regton Ill, and me NFESC document entitled "Navy InstallatPn Restoration Laboratory Oual~Fj 
(NFESC 2/96). 

The ten of this report has been formulated to address only those problem areas affeang data quality. 

#,I attest that the data referenced herein were validated according to the agreed upon validation criteria as spectfd in the 
NFESC Guldellnes and the Quality Assurance Project Plan (QAPP)." 

Joseph A. Sarnchuck 
Quality Assurance Officer 

Attachments: 

1. Append~x A - Qualitied Analytical Resutts 
2.  Appendlx B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 



DATA OUALlFlER TABLE: 

U Value is a nondetect as reponed by the laboratory. 

J Positive result 1s considered estimated as a resun of validation nonwmpl~ances. 

UJ - Nonaetected result 1s considered estimated as a resun of validation nonwmpl~nces. 

R - Positive result IS considered rejected as a result of severe validation noncompliances. 



Qualifier Codes: 

Lab Blank Contamtnation 

Fnld Blank Contaminabon 

Calibrat~on (i.e., % RSDs, %Ds. ICVs. CCVs. RPDs, RRFs, etc.1 Noncompliance 

MSlMSD Noncompliance 

LCSLCSD Noncompliance 

Lab Duplicate Imprecision 

Field Duplicate Imprecision 

Holding Time Exceedanw 

ICP Senal Dilutron Noncompliance 

GFAA PDS - GFAA MSA's r < 0.995 

ICP Interference - include ICSAB % R's 

Instrument Calibration Range Exceedance 

Sample Preservation 

Internal Standard Noncompliance 

Poor Instrument Perfurmance (i.e.. base-time drifbng) 

Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics) 

Other problems (can encompass a number of issues) 

Surrogates Recovery Noncompliance 

PesticidePCB Resolubon 

% Breakdown Noncompliance for DOT and Endrin 

PestlPCB D% between columns for positive results 

Non-iinear calibrations, tuning r < 0.995 (cornlabon coefficient) 

EMPC result 

Sgnal to noise response drop 
Oh Solid content is less than 30% 
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S41 SS0020006 
09/29/99 
C91300167007 
NM 
77.0 % 

UGIKG 

S41 SS0030006 
09/29/99 
C91300167008 
N M 
89.0 % 

UGIKG 

SAMPLE NUMBER: S41 SS0010006 
SAMPLE DATE: 09129199 
LABORATORY ID: C91300167004 
QCJY PE: NM 
Oh SOLIDS: 83.0 % 

UNITS: UGIKG 
FIELD DUPLICATE OF: 

S41 SS0030106 
09/29/99 
C91300167009 
N M 
85.0 % 

UGlKG 

IESULT QUAL CODE iESULT QUAL CODE ESULT QUAL CODE 

19 UJ I H 

RESULT QUAL CODE 

PESTlClDESlPCBs 
4,4'-DDD 4.0 U J H 

4,4'-DDE 4.0 UJ H 
--- 

4,4'-DDT 6.4 R U 

ALDRIN 1.2 R U 

ALPHA-BHC 2.0 UJ H 

ALPHA-CHLORDANE 2.0 U J H 

AROCLOR-1254 40 U J H 

AROCLOR-1260 40 UJ H 

BETA-BHC 2.0 U J H 

DELTA-BHC 2.0 U J H 

DIELDRIN 4.0 U J H 

ENDOSULFAN l 2.0 U J H 

ENDOSULFAN ll 4.0 U J H 

ENDOSULFAN SULFATE 4.0 UJ H 

ENDRIN 4.0 UJ H 

ENDRIN ALDEHYDE 4.0 UJ H 

ENDRIN KETONE 4.0 UJ H 

GAMMA-BHC (LINDANE) 2.0 U J H 

GAMMA-CHLORDANE 2.0 U J H 
HEPTACHLOR 2.0 U J H 

. . 
HEPTACHLOR EPOXIDE 2.0 U J H 

METHOXYCHLOR 20 UJ H 

TOXAPHENE 200 UJ H 
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S41 SS0050006 
09/29/99 
C9I3OOl67Ol2 
NM 
68.0 '10 
UGIKG 

S41 SS0060006 
09/29/99 
C91300167013 
NM 
82.0 % 

UGIKG 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TY PE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

IESULT QUAL CODE IESULT QUAL CODE lESULT QUAL CODE RESULT QUAL CODE 

'2 J I HPU 

PESTlClDESlPCBs 
4,4'-DDD 3.8 U J 

4,4'-DDE 3.8 U J 

4,4'-DDT 2.7 R 

ALDRIN 2.0 U J 

ALPHA-BHC 2.0 U J 

ALPHA-CHLORDANE 2.0 U J 

AROCLOR-1016 38 U J 

AROCLOR-1221 78 U J 

AROCLOR-1232 38 UJ 

AROCLOR-1242 38 UJ 

AROCLOR-1248 38 U J 

AROCLOR-1254 38 UJ 

AROCLOR-1260 38 UJ 

BETA-BHC 2.0 UJ 

DELTA-BHC 2.0 UJ 

DIELDRIN 3.8 U J 

ENDOSULFAN l 2.0 UJ 

ENDOSULFAN ll 3.8 U J 

ENDOSULFAN SULFATE 3.8 U J 

ENDRIN 3.8 U J 

ENDRIN ALDEHYDE 3.8 U J 

ENDRIN KETONE 3.8 U J 

GAMMA-BHC (LINDANE) 2.0 U J 

GAMMA-CHLORDANE 2.0 U J 

HEPTACHLOR 2.0 U J 

HEPTACHLOR EPOXIDE 2.0 UJ 

METHOXYCHLOR 20 UJ 

TOXAPHENE 200 UJ 
L 

H 

H 

U 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 
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SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

ESULT QUAL CODE 

. 6  U J 1 H 

RESULT QUAL CODE 
PESTICIDESIPCBs 

IESULT QUAL CODE 

4,4'-DDD 3.6 U J 

IESULT QUAL CODE 

H 

4,4'-DDE 3.6 U J 

4,4'-DDT 8.0 J 

ALDRIN 1.8 UJ 

ALPHA-BHC 1.8 U J 

H 

HU 

H 

H 

ALPHA-CHLORDANE 1.8 U J H 

AROCLOR-1016 36 U J 

AROCLOR-1221 72 U J 

AROCLOR-1232 36 U J 

AROCLOR-1242 36 UJ 

AROCLOR-1248 36 U J 

AROCLOR-1254 36 U J 

AROCLOR-1260 36 UJ 

BETA-BHC 1.8 UJ 

H 

H 

H 

H 

H 

H 

H 

H 

DELTA-BHC 1.8 UJ 

DIELDRIN 3.6 UJ 

ENDOSULFAN l 
ENDOSULFAN ll 

ENDOSULFAN SULFAT 

ENDRIN 3.6 U J 

ENDRIN ALDEHYDE 3.6 U J 

ENDRIN KETONE 3.6 U J 

GAMMA-BHC (LINDANE) 1.8 U J 

H 

H 

H 

H 

H 

H 

H 

H 

H 

GAMMA-CHLORDANE 1.8 UJ 

HEPTACHLOR 1.8 U J 

HEPTACHLOR EPOXIDE 1.8 UJ 

METHOXYCHLOR 18 UJ 

TOXAPHENE 180 UJ 

H 

H 

H 

H 

H 
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SAMPLE NUMBER: S41 SS0090006 
SAMPLE DATE: 09/29/99 
LABORATORY ID: C91300167019 
QC-TY PE: N M 
% SOLIDS: 80.0 % 

UNITS: UGIKG 
FIELD DUPLICATE OF: 

RESULT QUAL CODE 

PESTlClDESlPCBs 
4,4'-DDD 17 U J H 

IESULT QUAL CODE IESULT QUAL CODE IESULT QUAL CODE 

ALDRIN 8.5 UJ H 
ALPHA-BHC 8.5 UJ H 

ALPHA-CHLORDANE 8.5 UJ H 

AROCLOR-1016 170 U J H 

AROCLOR-1221 340 U J H 

AROCLOR-1232 170 U J H 

AROCLOR-1242 170 U J H 

AROCLOR-1248 170 U J H 

AROCLOR-1254 170 UJ H 

AROCLOR-1260 690 J H 

BETA-BHC 8.5 UJ H 

DELTA-BHC 8.5 UJ H 

5.8 HPU 

DIELDRIN 17 U J H 

ENDOSULFAN 1 8.5 U J H 

ENDOSULFAN I1 18 J HPU 

ENDOSULFAN SULFATE 17 U J H 

ENDRIN 17 UJ H 

ENDRIN ALDEHYDE 21 R U 

ENDRIN KETONE 17 U J H 

GAMMA-BHC (LINDANE) 8.5 U J H 

GAMMA-CHLORDANE 8.5 U J H 

HEPTACHLOR 8.5 U J H 

HEPTACHLOR EPOXIDE 8.5 U J H 

METHOXYCHLOR 85 UJ H 

TOXAPHENE 850 UJ H 
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I /  
SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QCJY PE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

IESULT QUAL CODE ESULT QUAL CODE IESULT QUAL CODE RESULT QUAL CODE 

PESTlClDESlPCBs 
4,4'-DDD 3 1 R U 

ALDRIN 10 U J H 
ALPHA-BHC 10 U J H 

ALPHA-CHLORDANE 38 J H 

AROCLOR-1016 190 UJ H 

AROCLOR-1221 390 UJ H 

AROCLOR-1232 190 U J H 

AROCLOR-1242 190 U J H 

AROCLOR-1248 190 U J H 

AROCLOR-1254 190 UJ H 

AROCLOR-1260 32000 J H 

BETA-BHC 10 UJ H 

DELTA-BHC 10 U J H 

DIELDRIN 150 J H 

ENDOSULFAN 10 U J H 

ENDOSULFAN 940 J H 

ENDOSULFAN 22 R U 

ENDRIN 210 R U 

ENDRIN ALDEHYDE 1100 J H 

ENDRIN KETONE 19 U J H 

GAMMA-BHC (LINDANE) 10 U J H 

GAMMA-CHLORDANE 5.5 R U 

HEPTACHLOR 10 U J H 

HEPTACHLOR EPOXIDE 10 UJ H 

METHOXYCHLOR 100 UJ H 

TOXAPHENE 1000 U J H 



CTO 245 - NSWC INDIAN HEAD 
SOIL DATA 
QUANTERRA 
SDG: IH005 

SAMPLE NUMBER: S42SD0270006 
SAMPLE DATE: 09/29/99 
LABORATORY ID: C91300167003 
QC-TY PE: NM 
% SOLIDS: 76.0 % 

UNITS: MGIKG 
FIELD DUPLICATE OF: 

RESULT QUAL CODE 

EXPLOSIVES 
.1,3,5-TRINITROBENZENE 0.25 U J 

NITROBENZENE 0.25 UJ 

NITROGLYCERIN 0.5 UJ 

RnX 0.25 U J 

IESULT QUAL CODE 

H 

H 
H 

H 

TETRYL 0.25 UJ 

IESULT QUAL CODE 

H 

Page 

1,s-DINITROBENZENE 0.25 U J 

3ESULT QUAL CODE 

H 
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SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QCJY PE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

S42SD0270006 
09129199 
C91300167003 
NM 
76.0 % 

MGIKG 

RESULT QUAL CODE lESULT QUAL CODE 

NITROCELLULOSE 2.6 U 

IESULT QUAL CODE 

NlTROGUANlDlNE 0.25 U J 

IESULT QUAL CODE = H 



, - 1 ~ 1  Tetra Tech NUS INTERNAL CORRESPONDENCE 

TO: 

FROM: 

SUBJECT: 

SAMPLES: 

Overvrew 

GEORGE LATULlPPE DATE: DECEMBER 16,1999 

SEAN NIXON COPIES: DV FILE 

ORGANIC DATA VALIDATION - PESTICIDUPCBS 
CTO 245 NSWC INDIAN HEAD, MARYLAND 
SDG - IH006- 

The Sample Dellvery Group (SDG) for CTO 245 NSWC Indian Head, Maryland SDG IH006, consists of 
seveneen (17) solid environmental samples and two (2) aqueous rinse blanks. Two (2) field duplicate pairs, 
samples S41SS011006/S41SSDUP003 and S41SS0190006/S41SSDUPOW. were included in this SDG. 

All of the soil samples were analyzed for Target Compound List (TCL) pesticidelPCBs. The rinse blank was 
analyzed for Low Concentration TCL pesticide/PCBs. The samples were collected by Tetra Tech NUS on 
September 29 - 30, 1999 and analyzed by Quanterra - Pittsburgh under Naval Facilities Engineering Service 
Center (NFESC) Qualrty AssurancelQuality Control (QAIQC) cnteria. The pesticide/PCB analyses wen 
conducted according to Contract Laboratory Procedure (CLP) 0LM03.1 for soils, and CLP 0LC02.1 for the rinse 
blank. 

Summary 

All analytes were successfully analyzed with the exception of those compounds that were rejected. The findings 
offered in this report were based upon a limited review of data including data completeness, holding times, 
calibration data, laboratory and field qualrty control blank results, surrogate spike recoveries, compound 
identification and quantihcation, and detecbon limns. 

Areas of concern wrth respect to data qualfty are listed below. 
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MAJOR PROBLEMS 

The followmg samples contained positive results for the following compounds which were qualihed as rejected. 
R ,  for gross analyt~cal lmpreclslon (Percent Difference between columns greaterman 100%). 

Samole Rejected Compounds 

Endrin 
Aldrin, Endrin aldehyde, Heptachlor. Heptachlor epoxide 
Aldrin, Endosutfan sulfate, Endnn 
Endrin 
Aldrin. Endrin. Endrin aldehyde. Heptachlor. Heptachlor epoxide 
Endrin aldehyde, Methoxychlor 
Aldrin, Endrin ketone. Methoxychlor 
Aldrin, Endrin ketone, Heptachlor 
4.4'-DDD, Endrin 
Endrin, Endrin aldehyde 
Endrin aldehyde 
Endrin 
Endrin, Endrin aldehyde. Methoxychlor 

NOTES 

As a result of the high concentration of Aroclor 1260 in sample S41SS0160006, the pesticide results in that samC 
may be wholly attributable to the PCB. 

Positive results reported below the Contract Required Quantrtation Limits were qualified as estimated, J. 

Several samples required dilutions because of high concentrations of target analytes and elevated detection limits 
were reported for the nondetected results. 

Several samples contained positive results that were qualified as estimated, J, for %Ds above 252, but less than 
100%. between analytical columns. 

The positive results for Aroclor 1260 in samples S41SS0110006, S41SS0120006, S4lSS0120106, 
S41SS0160006, and S41SSDUP003 were confirmed via GC-MS 
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Execut~ve Summary 

Laboratory Performance: Positive results for several compounds were rejected for gross analytical ~rnprecision. 

Other Factors Affecting Data Quality: None 

Tne aata for these analyses were rewewed with reference to the "National Functional Guidelines for Organic Data 
Vai~aat~on". Seprember 1996 Revlslon as amended for use within USEPA Region Ill, and the NFESC document 
entitled "Navy lnstallat~on Restoration Laboratory Quality Assurance Guide " (NFESC 2/96). 

The rext of this repoR 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 tne NFESC Gu~del~nes and the Quality Assurance Project Plan (QAPP)." 

hats Val~dat~on Qualrty Assurance Officer 
Tetra Tech NUS 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the .Laboratory 
3. Append~x C - Support Documentation. 



DATA QUALIFIER TABLE: 

U Value IS a nondetected result as reported by the laboratory. 

UJ - Nondetected result is considered est~mated as a result of vanous technical nOnc0mplian~es. 

J Posrtlve result a considered estimated as a result of various technical noncompliances. 

R Positwe result IS rejected for gmss technical noncompliances. 
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S41SSO110006 
09/30199 
C9J010264002 
NM 
90.7 % 

UGIKG 

S41SSO110106 
09130/99 
C9JOlO264OO4 
NM 
85.0 % 
UGIKG 

SAMPLE NUMBER: S41 SS0100006 
SAMPLE DATE: 09/29/99 
LABORATORY ID: C91300173001 
QCJY PE: NM 
% SOLIDS: 79.0 % 

UNITS: UGIKG 
FIELD DUPLICATE OF: 

RESULT QUAL CODE 
PESTlClDESlPCBs 
.4.4'-DDD 13 U I 

S4l  SSOl2OOO6 
09/30/99 
C9J010264005 
NM 
81 .O % 
UGIKG 

IESULT QUAL CODE IESULT QUAL COD1 3ESULT QUAL CODE 

!O U I 

ALDRIN 6.4 U 

ALPHA-BHC 6.4 U 

ALPHA-CHLORDANE 6.4 U 

AROCLOR-1016 130 U 

AROCLOR-1221 250 U 

AROCLOR-1232 130 U 

AROCLOR-1242 130 U 

AROCLOR-1248 130 U 

AROCLOR-1254 130 U 

AROCLOR-1260 240 

BETA-BHC 6.4 U 

DELTA-BHC 6.4 U 

DIELDRIN 13 U 

ENDOSULFAN l 6.4 U 

ENDOSULFAN ll 13 U 

ENDOSULFAN SULFATE 13 U 

FNnRlN 13 u 
ENDRIN ALDEHYDE 8.8 J 

ENDRIN KETONE 6.4 U 

GAMMA-BHC (LINDANE) 6.4 U 

GAMMA-CHLORDANE 6.4 U 

HEPTACHLOR 6.4 U 

HEPTACHLOR EPOXIDE 6.4 U 

METHOXYCHLOR 64 U 

TOXAPHENE 640 U 

P 



CTO 245 - NSWC INDIAN HEAD 
SOIL DATA 
QUANTERRA 
SDG: IH006 

Page 2 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TY PE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

S4l SS0120106 
09130199 
C9JOlO264OO6 
N M 
85.0 % 
UGIKG 

S41SSO130006 
09130199 
C9J010264007 
N M 
84.0 % 
UGlKG 

S4l SSOl3OlO6 
09130199 
C9JOlO264OO8 
NM 
91.5 % 
UGIKG 

S41SSO140006 
09130199 
C9J010264009 
NM 
90.0 % 
UGIKG 

3ESULT QUAL CODE RESULT QUAL CODE 
PESTlClDESlPCBs 

lESULT QUAL CODE 

1.9 U 

1.9 U 

IESULT QUAL CODE 

ALPHA-BHC 10 U 

ALPHA-CHLORDANE 10 U 

AROCLOR-1016 190 U 

AROCLOR-1221 390 U 

AROCLOR-1232 190 U 

AROCLOR-1242 190 U 

AROCLOR-1248 190 U 

AROCLOR-1254 190 U 

AROCLOR-1260_ 2600 

BETA-BHC 1 U 

DELTA-BHC 1 U 

DIELDRIN I J P 

ENDOSULFAN l 10 U 

ENDOSULFAN ll 74 J U 

ENDOSULFAN SULFATE 19 U 

ENDRIN 21 R U 

ENDRIN ALDEHYDE 100 

ENDRIN KETONE 19 U 

GAMMA-BHC (LINDANE) 10 U 

GAMMA-CHLORDANE 10 U 

HEPTACHLOR 10 U 

HEPTACHLOR EPOXIDE 10 U 

METHOXYCHLOR 100 U 

TOXAPHENE 1000 U 



CTO . 55 - NSWC INDIAN HEAD 
SOIL DATA 
QUANTERRA 
SDG: IH006 

Page 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

S41 SS0140106 
09130199 
C9JOlO264OlO 
NM 
77.0 % 
UGIKG 

RESULT QUAL CODE 

PESTlClDESlPCBs 
4,4'-DDD 4.3 U 

4 4'-DDE 4.3 U 

lESULT QUAL CODE IESULT QUAL CODE ZESULT QUAL CODE 

!5000 

ALPHA-BHC 2.2 U 

ALPHA-CHLORDANE 2.2 U 

AROCLOR-1016 43 U 

AROCLOR-1221 87 U 

AROCLOR-1232 43 U 

AROCLOR-1242 43 U 

AROCLOR-1248 43 U 

AROCLOR-1254 43 U 

AROCLOR-1260 43 U 

BETA-BHC 2.2 U 

DELTA-BHC 2.2 U 

DIELDRIN 4.3 U 

ENDOSULFAN l 2.2 U 

ENDOSULFAN ll 2.8 J 

ENDOSULFAN SULFATE 4.3 U 

P 

ENDRIN ALDEHYDE 4.3 U 

ENDRIN KETONE 6.6 R 

GAMMA-BHC (LINDANE) 2.2 U 

GAMMA-CHLORDANE 2.2 U 

HEPTACHLOR 1.6 R 

HEPTACHLOR EPOXIDE 2.1 J 

METHOXYCHLOR 41 J 

TOXAPHENE 220 U 

U 

U 

P 

U 



CTO 245 - NSWC INDIAN HEAD 
SOIL DATA 
QUANTERRA 
SDG: IH006 

Page 

S41SSO190106 
09130199 
C9J010264016 
NM 
79.0 % 

UGIKG 

S41 SS0200006 
09/30/99 
C9JOlO264Ol7 
NM 
86.0 % 

UGIKG 

SAMPLE NUMBER: S41 SS0190006 
SAMPLE DATE: 09130199 
LABORATORY ID: C9J010264014 
QC-TYPE: NM 
% SOLIDS: 68.0 % 

UNITS: UGIKG 
FIELD DUPLICATE OF: 

RESULT QUAL COD1 
PESTlClDESlPCBs 
4,4'-DDD 4.9 U 

4,4'-DDE 5.3 

S41 SSDUP003 
09/30/99 
C9JOlO264OO3 
NM 
85.0 % 

UGIKG 
S41 SSOllOOO6 

3ESULT QUAL CODE 

78 U I 

IESULT QUAL CODE 

1.2 U I 

IESULT QUAL CODE 

3.8 U I 

4,4'-DDT 9.6 

ALDRIN 2.5 U 

ALPHA-BHC 2.5 U 

ALPHA-CHLORDANE 2.5 U 

AROCLOR-1016 49 U 

AROCLOR-1221 99 U 

AROCLOR-1232 49 U 

AROCLOR-1242 49 U 

AROCLOR-1248 49 U 

AROCLOR-1254 49 U 

AROCLOR-1260 500 

BETA-BHC 2.5 U 

DELTA-BHC 2.5 U 

DIELDRIN 4.9 U 

ENDOSULFAN l 2.5 U 

ENDOSULFAN ll 12 

ENDOSULFAN SULFATE 5.8 

ENDRIN 5.6 R 

ENDRIN ALDEHYDE 18 R 

ENDRIN KETONE 4.9 U 

GAMMA-BHC (LINDANE) 2.5 U 

GAMMA-CHLORDANE 2.5 U 

HEPTACHLOR 2.5 U 

HEPTACHLOR EPOXIDE 2.5 U 

METHOXYCHLOR 33 R 

TOXAPHENE 250 U 

U 

U 

U 



CTO -45 - NSWC INDIAN HEAD 
SOIL DATA 
QUANTERRA 
SDG: IH006 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TY PE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

RESULT QUAL CODE 

PESTICIDESIPCBs 

ALDRIN 2.4 U 
ALPHA-BHC 2.4 U 
ALPHA-CHLORDANE 2.4 U 

AROCLOR-1016 46 U 
AROCLOR-1221 93 U 
AROCLOR-1232 46 U 
AROCLOR-1242 46 U 

AROCLOR-1248 46 U 
AROCLOR-1254 46 U 
AROCLOR-1260 540 

BETA-BHC 2.4 U 
DELTA-BHC 2.4 U 

DIELDRIN 4.6 U 

ENDOSULFAN I 2.4 U 

ENDOSULFAN ll 14 J 

ENDOSULFAN SULFATE 6 

IESULT QUAL CODE 

U 

ENDRIN 5.7 R 

ENDRIN ALDEHYDE 20 R 

ENDRIN KETONE 4.6 U 

GAMMA-BHC (LINDANE) 2.4 U 

GAMMA-CHLORDANE 2.4 U 

HEPTACHLOR 2.4 U 

HEPTACHLOR EPOXIDE 2.4 U 

METHOXYCHLOR 35 R 

TOXAPHENE 240 U 

IESULT QUAL CODE 

U 
U 

U 

Page 

IESULT QUAL CODE 



CTO 245 - NSWC INDIAN HEAD 
WATER DATA 
QUANTERRA 
SDG: IH006 

Page 

SAMPLE NUMBER: S41 R 
SAMPLE DATE: 
LABORATORY ID: 
QC-TY PE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

3ESULT QUAL CODE RESULT QUAL CODE 
PESTlClDESlPCBs 
4,4'-DDD 0.02 U 

4,4'-DDE 0.02 U 

4,4'-DDT 0.02 U 

ALDRIN 0.01 U 

ALPHA-BHC 0.01 U 

ALPHA-CHLORDANE 0.01 U 

AROCLOR-1016 0.2 U 

AROCLOR-1221 0.4 U 

AROCLOR-I 232 0.2 U 

AROCLOR-1242 0.2 U 

AROCLOR-I 248 0.2 U 

AROCLOR-1254 0.2 U 

AROCLOR-1260 0.2 U 

BETA-BHC 0.01 U 

DELTA-BHC 0.01 U 

DIELDRIN 0.02 U 

ENDOSULFAN I 0.01 U 

ENDOSULFAN ll 0.02 U 

ENDOSULFAN SULFATE 0.02 U 

ENDRIN 0.02 U 

ENDRIN ALDEHYDE 0.02 U 

ENDRIN KETONE 0.02 U 

GAMMA-BHC (LINDANE) 0.01 U 

GAMMA-CHLORDANE 0.01 U 

HEPTACHLOR 0.01 U 

HEPTACHLOR EPOXIDE 0.01 U 

METHOXYCHLOR 0.1 U 

TOXAPHENE 1 U 

IESULT QUAL CODE 

1.02 u I 

IESULT QUAL CODE 



1 ~ 1  Tetra Tech NUS INTERNAL CORRESPONDENCE 

TO : G. LATULIPPE DATE: DECEMBER 16,1999 

FROM: GRETCHEN A. PHIPPS COPIES: DV FILE 

SUBJECT: INORGANIC DATA VALIDATION -TAL METALS, SELECT METALS AND TOC 
CTO 245- NSWC INDIAN HEAD, MARYLAND 
SAMPLE DELNERY GROUP SDG - IH006 

SAMPLES: 2IAqueous/ 

Overview 

The sample set for SDG IH006, NSWC Indian Head, consists of eighteen (18) soil environmental 
samples and two (2) rinsate blanks (S41RB0050001 and S42RB00040001). Two (2) field 
duplicate pairs (S4l SSOllOOO6 I S41 SSDUP003 and S41 SSOl9OOO6 1 S41 SSDUP004) were 
included within this SDG. 

All samples, with exception to sample S42RB00040001, were analyzed for arsenic, cadmium, iron 
and lead. Sample S42RB00040001 was analyzed for target analyte list VAL) metals and total 
organic carbon (TOC). The samples were collected by Tetra Tech NUS on September 29 and 30, 
1999 and analyzed by Quanterra Laboratories under Naval Facilities Engineering Service Center 
(NFESC) Qualrty Assurance I Qualtty Control (QAIQC) criteria. Metals analyses were conducted 
using Contract Laboratory Program (CLP) methodologies. TOC analyses were conducted using 
the Walkley-Black memod. 

Summary 

All analytes were successfully analyzed. The findings offered in this report are based upon a 
general review of all available data including data completeness, holding times, calibration data, 
laboratory methodlpreparation blanks, field 'dupllcate results, detectron limrts and analyte 
quanbtation. 



MEMO T 0: G. LATULIPPE - PAGE 2 
DATE: DECEMBER 16,1999 

All metals analyses. mth the exception of Mercury, were aJnductcd using lnducbvely Coupled 
Plasma (ICP) methodologies. Mercury analyses were conducted using cold vapar AA. 

Areas of concern with respect to data qualrty are listed below. 

Malor Problems - None 

Minor Problems 

. The Contract Requ~red Detection Limit (CRDL) Percent Recoveries (%Rs) for mercury and 
iron were < 90% qualrty control h i t .  The nondeteded results reported for mewry and iron 
were qualified as brased low, 'UL'. 

The CRDL %Rs for lead and thallium were both above and below the 90-110% quality control 
hmits The positwe result c2X CRDL reported for malllurn was qualihed as eshmated, 'J'. 
The nondetected result reported tor lead was qualified as estimated. 'UJ'. The d~rectlon of 
b~as mula not be determined. 

. The followmg wntam~nants were detected in the laboratory method I prepatation blanks at the 
followrng maximum concenttations : 

Samples Affected: All 

Maximum 
Analvte Concentration 
Cadmrum 0.28 pglL 
Iron 32.2pgIL 

Action - 
Level 
7 

0.28 rnglkg 
32.2 mglkg 

An act~on 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 wnsiaeration when evaluating for blank contamination. Positive results < the 
action level for cadmium were qualified, 'B', as a resutt of blank contamination. It should 
be noted that the field qualrty control blanks were not qualified for field or laboratory blank 
contammatlon. 

Field Duplicate Results 

Field duplicate imprecision, >50% the relabve percent difference (RPD), was noted for lead 
affectrig the soil rnatnx. The positive resub reported for lead in the affected samples were 
qualified as estimated, 'J'. The direction of bias could not be determined. 

Notes - 
The CRDL %R for selenium was >110% quallty control limit. However, no validation action was 
required as the resutt for selenium was nondetected. 

A comparison of field duplicate pairs (S4lSS0110006 I S41SSDUP003 and S41SS01900~ I 
S41SSDUPODQ) is included in Appendix C. 



MEMO TO: G. LANLlPPE - PAGE 3 
DATE: DECEMBER 16,1999 

Executwe Summary 

Laboratory Performance: The CRDL %Rs for several analytes were outside h e  9&110% qualtry 
control brnits. Several analytes were present in the laboratory method I preparation blanks. 

Other Factors Affecting Data Quality: Field duplicate imprecision was noted for kad afhxbng 
the soil matnx. 

The data for these analyses were reviewed with reference to the "National Functional Guidelines 
for lnorgan~c Data Vakdation", April 1993 Revision as amended for use within USEPA Region 111, 
and the NFESC document entitled 'Navy Installation Restoration Laboratory Qualtry Assurance 
Gu~de" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data 
ouality. 

"I attest that the data referenced herein were validated according to the agreed upon validation 
critena as specified In the NFESC Guidelines and the Qualrty Assurance Project Plan (QAPP)." 

n 

Joseph A. Samchuck 
Qualtry Assurance Officer 

Attachments: 

1. Appendix A - Qualied Analflcal Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 



MEMO TO: G. LATUUPPE - PAGE 4 
DATE: DECEMBER 16,1999 

Data Qualifier Kev: 

Value is a nondetect as reported by the laboratory. 

Positive result is considered to be an arbfact of blank 
contammation and should not be considered present. 

Positive resutt is considered estmated, 'J', as a result of validation 
noncompliances. 

Nondetected result is considered estimated. 'UJ', as a result of validation 
noncompliances. 

Nondetected result is considered biased low. 'UL', as a result of validation 
noncom~liances. 



CTC 45 - NSWC INDIAN HEAD 
SOIL DATA 
QUANTERRA 
SDG: IH006 

-- 

IESULT QUAL CODE 

SAMPLE NUMBER: S41 SS0100006 
SAMPLE DATE: 09/29/99 
LABORATORY ID: C91300173001 
QCJY PE: N M 
% SOLIDS: 79.0 % 

UNITS: MG/KG 
FIELD DUPLICATE OF: 

RESULT QUAL CODE 

INORGANICS 

tESULT QUAL CODE 

ARSENIC 21.2 

CADMIUM 0.26 B 

IRON 12300 

LEAD 24.3 J 

Page 

A 

G 

3ESULT QUAL CODE 

3.6 

1.1 1 B A 



CTO 245 - NSWC INDIAN HEAD 
SOIL DATA 
QUANTERRA 
SDG: IH006 

S41SSO120106 
09/30/99 
C9J010264006 
N M 
85.0 % 
MGlKG 

SAMPLE NUMBER: S41 SS0120006 
SAMPLE DATE: 09/30/99 
LABORATORY ID: C9JO10264005 
QC-TYPE: N M 
% SOLIDS: 81 .O % 

UNITS: MGIKG 
FIELD DUPLICATE OF: 

RESULT QUAL CODE 
INORGANICS 

ESULT QUAL CODE 

ARSENIC 63.5 

CADMIUM 49.0 

IRON 35500 

LEAD 55.5 J 

S41 SS0130006 
09/30/99 
C9JOlO264OO7 
N M 
84.0 % 
MGlKG 

G 

IESULT QUAL CODE 

Page 

S41 SS0130106 
09/30/99 
C9J010264008 
NM 
91.5 % 

MGlKG 

tESULT QUAL CODE 



CTC -45 - NSWC INDIAN HEAD 
SOIL DATA 
QUANTERRA 
SDG: IH006 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

S41 SSOl4OOO6 
09130199 
C9J010264009 
NM 
90.0 '10 
MGIKG 

Page 

RESULT QUAL CODE 

INORGANICS 

S41SSO140106 
09130/99 
C9J010264010 
N M 
77.0 '10 
MGIKG 

ARSENIC 16.9 
CADMIUM 0.24 B 
I R n N  10400 

LEAD 33.7 J 

IESULT QUAL CODE 

A 

G 

S4l  SSOl5OOO6 
09130199 
C9J010264011 
NM 
84.0 % 

MGIKG 

lESULT QUAL CODE 

S41SSO150106 
09130l99 
C9J010264012 
N M 
80.0 % 
MGIKG 

IESULT QUAL CODE 

1.3 I 



CTO 245 - NSWC INDIAN HEAD 
SOIL DATA 
QUANTERRA 
SDG: IH006 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TY PE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

S41 SSOl6OOO6 
09/30/99 
C9J010264013 
NM 
86.0 % 

MGIKG 

S4l  SS0190006 
09/30/99 
C9J010264014 
NM 
68.0 O h  

MGIKG 

RESULT QUAL CODE 

INORGANICS 

IESULT QUAL CODE 

14.0 1 . ARSENIC 15.3 

CADMIUM 4.2 

l RON 20700 

LEAD 84.4 J 

S41SSO190106 
09/30/99 
C9J010264016 
N M 
79.0 % 

MGlKG 

G 

IESULT QUAL CODE 

Page 4 

S41 SS0200006 
09130199 
C9J010264017 
N M 
86.0 % 

MGIKG 

IESULT QUAL CODE 



CTO &+5 - NSWC INDIAN HEAD 
SOIL DATA 
QUANTERRA 
SDG: IH006 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QCJY PE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

S41 SSDUP003 
09130199 
C9JOlO264OO3 
NM 
85.0 % 
MGIKG 
S41 SS0110006 

RESULT QUAL COO 

INORGANICS 

S41 SSDUP004 
09130199 
C9J010264015 
NM 
72.0 % , 
MGIKG 
S41 SSOl9OOO6 

RESULT QUAL C RESULT QUAL COI 

Page 

RESULT QUAL CODE 

ARSENIC 26.1 

CADMIUM 1.5 

IRON 18800 

LEAD 46.6 J G 

11.1 

1.9 

54700 

376 J G 



CTO 245 - NSWC INDIAN HEAD 
WATER DATA 
QUANTERRA 
SDG: IH006 

Page 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TY PE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

RESULT QUAL CODE 

INORGANICS 
ALUMINUM 
ANTIMONY 
ARSENIC 2.4 U 

BARIUM 

ESULT QUAL CODE 

6.2 U I 

IESULT QUAL CODE 3ESULT QUAL CODE 

CADMIUM 0.22 U 
CALCIUM 
CHROMIUM 

IRON 15.0 U 
LEAD 1.3 U 

MAGNESIUM 
MANGANESE 

MERCURY 
NICKEL 

POTASSIUM 
SELENIUM 
SILVER 
SODIUM 

VANADIUM 
ZINC 



CTO -+5 - NSWC INDIAN HEAD 
WATER DATA 
QUANTERRA 
SDG: IH006 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TY PE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

S42RB00040001 
09/29/99 
C91300173003 
RB 
100.0 % 
UGIL 

- 

RESULT QUAL CODE 

TOTAL ORGANIC CARBON 760 

IESULT QUAL CODE 

I 

IESULT QUAL CODE 

Page 

3ESULT QUAL CODE 



5.2 DATA VALIDATION MEMORANDA, 2002 FIELD INVESTIGATION 



1 ~ 1  Tetra Tech NUS INTERNAL CORRESPONDENCE 

TO: G. LATULIPPE DATE: APRIL 29,2002 

FROM: REBEKAH A. HAYNIE COPIES: DV FILE 

SUBJECT: INORGANIC DATA VALIDATION - PERCHLORATE 
CTO 245-NSWC INDIAN HEAD 
SAMPLE DELIVERY GROUP (SDG) - 300175 

SAMPLES: 3/Aqueous/ 

Overview 

The sample set for CTO 245, NSWC Indian Head, SDG 300175, consists of two (2) aqueous 
environmental samples and one (1 ) aqueous rinsate blank. 

All samples were analyzed for perchlorate. The samples were collected by TetraTech NUS on 
January 28 and 29, 2002 and analyzed by Sevem Trent Laboratories under Naval Facilities 
Engineering Service Center (NFESC) Quality AssurancefQuality Control (QAIQC) criteria. 
Perchlorate analyses were performed using EPA method 314.0. 

Summary 

All three 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, initial and continuing calibrations data, matrix spike results, laboratory control sample 
results, laboratory blank results, and detection limits. 

Executive Summary 

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", 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. 



TO: G. LATULIPPE - PAGE 2 
DATE: APRIL 29,2002 

'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 C) 
Rebekah A. Haynie 
Environmental Scientist 

f l  

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 



APPENDIX A 

QUALIFIED ANALYTICAL RESULTS 



CT0245-NSWC INDIAN HEAD 
WATER DATA 
STL 
SDG: 300175 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TY PE: 
% SOLIDS: 
FIELD DUPLICATE OF: 

RB01290202U 
01/29/02 
H2A300175002 
NORMAL 
0.0 % 

S42MW006U002 
01/28/02 
H2A300175001 
NORMAL 
0.0 % 

S42MW009U001 
01 129102 
H2A300175003 
NORMAL 
0.0 % 

Page 1 

RESULT QUAL CODE~RESULT QUAL CODE 

INORGANIC PARAMETERS I 
RESULT QUAL CODE RESULT QUAL CODE 

4.0 U 

r r t n v  occ nor 



Qualifier Codes: 

Lab Blank Contamination 

Field Blank Contamination 

Calibration (i.e., % RSDs, %Ds, ICVs, CCVs, RPDs, RRFs, etc.) Noncompliance 

MSIMSD Noncompliance 

LCSILCSD Noncompliance 

Lab Duplicate Imprecision 

field Duplicate Imprecision 

Holding Time Exceedance 

ICP Serial Dilution Noncompliance 

GFAA PDS - GFAA MSA's r < 0.995 

ICP Interference - include ICSAB % R's 
lnstrument Calibration Range Exceedance 

Sample Preservation 

Internal Standard Noncompliance 

Internal Standard Noncompliance Dioxins 

Recovery Standard Noncompliance Dioxins 

Clean-up Standard Noncompliance Dioxins 

Poor lnstrument Performance (i.e., base-time drifting) 

Uncertainty near detection limit (< 2 x IDL for inorganics and cCRQL for organics) 

Other problems (can encompass a number of issues) 

Surrogates Recovery Noncompliance 

PesticideIPCB Resolution 

% Breakdown Noncompliance for DDT and Endrin 

Pest/PCD% between columns for positive results 

Non-linear calibrations, tuning r c 0.995 (correlation coefficient) 

EMPC result 

Signal to noise response drop 
Percent solids c3O0/0 
Uncertaintv at 2 siama deviation is less than sample activity 



TO: 

FROM: 

SUBJECT: 

SAMPLES: 

OVERVIEW 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

G. LATULIPPE DATE: APRIL 29,2002 

EDWARD SEDLMYER COPIES: DV FILE 

ORGANIC DATA VALIDATION - EXP 
CTO 245, NSWC INDIAN HEAD 
SDGs 300175 and 31 0176 

5 I Aqueous 

SDG 300175 

RB01290202U 

SDG 31 01 76 

S42MW008U001 S42MW01 OU001 

The sample set for CTO 245; NSWC Indian Head, SDGs 300175 and 310176 consists of four (4) aqueous 
environmental samples and one (1) field quality control sample. The samples were analyzed for explosives 
(EXP). 

The samples were collected by TetraTech NUS on January 28 thru 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 
analytcal 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 Probiems 

None. 

Minor Problems 

None. 

Notes 

The rinse blank (RB01290202U) had a detection for 2,6dinitrotoluene at a concentration of 0.53 u g L  No 
qualification action was taken because the compound was not detected in any other samples in this SDG. 

The tetryl recovery was less than the quality control limit of 55% for the MS/MSD associated with this 
SDG. However, the LCS recovery was compliant. Therefore, no qualification action was taken based on 
this non-compliance. 



MEMO TO: G. LATULIPPE PAGE 2 

DATE: 04/29/02 SDGs - 3001751310176 

Samples RB01290202U and S42MW009U001 were reported with elevated detection limits due to matrix 
interference for 1,3,5-trinitrobenzene and 3-nitrotoluene respectively. No qualification action was taken on 
this basis. 

Due to matrix interference, estimated results below the reporting limit, were not reported for several 
compounds in samples S42MWOOBU001 and S42MW010U001. 

EXECUTIVE SUMMARY 

Laboratory Performance Issues: None. 

Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organic Data 
Validation (9/94) as modified by Region Ill and the NFESC guidelines 'Navy IRCWM' (September, 1999). 
The text of this report has been formulated to address only those problem areas affecting data qualii. 

'I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC guidelines and the Qualtty Assurance Project Plan (QAPP)." 

TetraTech NUS 

Edward Sedlmyer 
Chemist~Data Validator 

Joseph A. Sarnchuck 
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 



Qualifier Codes: 

= Lab Blank Contamination 

= Field Blank Contamination 

= Calibration (i-e., % RSDs, %Ds, ICVs, CCVs, RPDs, RRFs, etc.) Noncompliance 

= M W S D  Noncompliance 

= LCSLCSD Noncompliance 

= Lab Duplicate Imprecision 

= Field Duplicate Imprecision 

= Holding Time Exceedance 

= ICP Serial Dilution Noncompliance 

= GFAA PDS - GFAA MSA'S r < 0.995 

= 1CP Interference - include ICSAB % R's 

= Instrument Calibration Range Exceedance 

= Sample Preservation 

= lntemal Standard Noncompliance 

= Internal Standard Noncompliance Dioxins 

= Recovery Standard Noncompliance Dioxins 

= Clean-up Standard Noncompliance Dioxins 

= Poor Instrument Performance (i-e., base-time drifting) 

= Uncertainty near detection limit (< 2 x IDL for inorganics and 4 R Q L  for organics) 

= Other problems (can encompass a number of issues) 

= Surrogates Recovery Noncompliance 

= PesticideIPCB Resolution 

= % Breakdown Noncompliance for DDT and Endrin 

= Pest/PCD% between columns for positive results 

= Non-linear calibrations, tuning r < 0.995 (correlation coefficient) 

= EMPC result 

= Signal to noise response drop 
= Percent solids 430% 
= Uncertainty at 2 sigma deviation is less than sample activity 



APPENDIX A 

QUALIFIED ANALYTICAL RESULTS 



CTOr d\ISWC INDIAN HEAD 
WATER DATA 
STL 
SDG: 300175 

SAMPLE NUMBER: RB01290202~ 
SAMPLE DATE: 01 129102 
LABORATORY ID: H2A300175002 
QC-TY PE: NORMAL 
'10 SOLIDS: 0.0 % 

UNITS: UGJL 
FIELD DUPLICATE OF: 

RESULT QUAL CODE 
EXPLOSIVES 
1,3,5-TRINITROBENZENE 0.24 U 

1,3.DINITROBENZENE 0.2 U 
2,4,6-TRINITROTOLUENE 0.2 U 

2,4-DINITROTOLUENE 0.2 U 

2,B-DINITROTOLUENE 0.53 
2-AMINO-4,6-DINITROTOLUENE 0.2 U 

2-NITROTOLUENE 0.2 U 
3-NITROTOLUENE 0.2 U 
4-AMINO-2,6-DINITROTOLUENE 0.2 U 
4-NITROTOLUENE 0.2 U 

NITROBENZENE 0.2 U 

NITROCELLULOSE 500 U 

NITROGLYCERIN 2.5 U 

NlTROGUANlDlNE 20 U 
R ~ Y  0.5 U 

- - 

TETRYL 0.2 U 

S42MW006U002 
01/28/02 
H2A3OOl75OOl 
NORMAL 
0.0 % 
UGIL 

IESULT QUAI. CODE 

1.2 U I 

S42MW009U001 
01 129102 
H2A300175003 
NORMAL 
0.0 Oh 
UGIL 

3ESULT QUAL CODE 

1.2 U I 

Page 

3ESULT QUAL CODE 



CT0245-NSWC INDIAN HEAD 
WATER DATA 
STL 
SDG: 310176 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TY PE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

S42MW008U001 
0 1 130102 
H2A3lOl76OOl 
NORMAL 
0.0 % 
UGIL 

----- 

RESULT QUAL CODE 

EXPLOSIVES 
1,3,.5TRINITROBENZENE 0.52 
1,3-DINITROBENZENE 0.2 U 

2,4,6-TRINITROTOLUENE 0.2 U 

2,4-DINITROTOLUENE 0.2 U 

2,6-DINITROTOLUENE 0.2 U 
2-AMINO-4,6-DINITROTOLUENE 1.2 

2-NITROTOLUENE 0.2 U 
3-NITROTOLUENE 1.1 U 

4-AMINO-2,6-DINITROTOLUENE 0.42 U 
4-NITROTOLUENE 0.2 U 

HMX 0.5 U 

NITROBENZENE 0.2 U 

NITROCELLULOSE 500 U 

NITROGLYCERIN 2.5 U 

NlTROGUANlDlNE 20 U 

WAX-RF 

S42MW010U001 
0 1 130102 
H2A3lOl76OO2 
NORMAL 
0.0 O h  

UGIL 

IESULT QUAL CODE IESULT QUAL CODE 

Page 

3ESULT QUAL CODE 



TO: 

FROM: 

SUBJECT: 

SAMPLES: 

Overview 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

G. LATULIPPE DATE: APRIL 29,2002 

REBEKAH A. HAYNIE - COPIES: DV FILE 

INORGANIC DATA VALIDATION - PERCHLORATE 
CTO 245-NSWC INDIAN HEAD 
SAMPLE DELIVERY GROUP (SDG) - 310176 

2/Aqueous/ 

S42MW 008UOO1 S42MW01 OUOOl 

The sample set for CTO 245, NSWC Indian Head, SDG 310176, consists of two (2) aqueous 
environmental samples. 

Both samples were analyzed for perchlorate. The samples were collected by TetraTech NUS on 
January 30, 2002 and analyzed by Severn Trent Laboratories under Naval Facilities Engineering 
Service Center (NFESC) Quality Assurance/Quality Control' (QAIQC) criteria. Perchlorate 
analyses were performed using EPA method 31 4.0. 

Summarv 

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, initial and continuing calibrations data, matrix spike results, laboratory control sample 
results, laboratory blank results, and detection limits. 

Executive Summary 

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 ReviewM,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. 



TO: G. LATULIPPE - PAGE 2 
DATE: APRIL 29,2002 

'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)." 

,&lklU /hi 
Tetra Tech NUS 
Rebekah A. Haynie V 

Environmental Scientist 

etraT h NUS s 
Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the ~aboratory 
3. Appendix C - Support Documentation 



APPENDIX A 

QUALIFIED ANALYTICAL RESULTS 



Qualifier Codes: 

Lab Blank Contamination 

Field Blank Contamination 

Calibration (i.e., % RSDs, %Ds, ICVs, CCVs. RPDs, RRFs, etc.) Noncompliance 

MSNSD Noncompliance 

LCSRCSD Noncompliance 

Lab Duplicate Imprecision 

Field Duplicate imprecision 

Holding Time Exceedance 

1CP Serial Dilution Noncompliance 

GFAA PDS - GFAA MSA's r c 0.995 

1CP Interference - include ICSAB % R's 

Instrument Calibration Range Exceedance . 

Sample Preservation 

Internal Standard Noncompliance 

Internal Standard Noncompliance Dioxins 

Recovery Standard Noncompliance Dioxins 

Clean-up Standard Noncompliance Dioxins 

Poor Instrument Performance (i-e., base-time drifting) 

Uncertainty near detection limit (c 2 x IDL for inorganics and <CRQL for organics) 

Other problems (can encompass a number of issues) 

Surrogates Recovery Noncompliance 

PesticideIPCB Resolution 

% Breakdown Noncompliance for DDT and Endrin 

PestlPCD% between columns for positive results 

Non-linear calibrations, tuning r < 0.995 (correlation coefficient) 

EMPC result 

Signal to noise response drop 
Percent solids 4 0 %  
Uncertainty at 2 sigma deviation is less than sample activity 



CT02.. '4SWC INDIAN HEAD 
WATER DATA 
STL 
SDG: 310176 

Page 1 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TY PE: 
% SOLIDS: 
FIELD DUPLICATE OF: 

S42MW008U001 
0 1 /3O/O2 
H2A310176001 
NORMAL 
0.0 % 

S42MW01 OU001 
0 1 /3O/O2 
H2A3lOl76OO2 
NORMAL 
0.0 % 

RESULT QUAL CODE RESULT QUAL CODE 

INORGANIC PARAMETERS 
PERCHLORATE(UG1L) 4.0 U 

RESULT QUAL CODE 

4.0 U 

RESULT QUAL CODE 



INTERNAL CORRESPONDENCE 

TO: G. LATULIPPE DATE: APRIL 29,2002 

' FROM: REBEKAH A HAYNIE COPIES: DV FILE 

SUBJECT: INORGANIC DATA VALIDATION - PERCHLORATE 
CTO 245 NSWC INDIAN HEAD 
SAMPLE DELIVERY GROUP (SDG) - 40237 

SAMPLES: 2/Aqueous/ 

Overview 

The sample set for CTO 245, NSWC Indian Head, SDG 40237, consists of two (2) aqueous 
environmental samples. There are no field duplicate pairs included in this SDG. 

All of the samples were analyzed for perchlorate. The samples were collected by Tetra Tech NUS. 
Inc. on January 23, 2002 and analyzed by Sevem Trent Laboratories under Naval Facilities 
Engineering Service Center (NFESC) Quality Assurance/Quality Control (QAIQC) criteria. 
Perchlorate analyses were performed using EPA method 31 4.0. 

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, initial and continuing calibrations data, laboratory method blanks, matrix spike sample 
results, laboratory control sample (LCS) results, detection limits, and analyte quantitation. Quality 
control criteria were met in all cases. 

Executive Summary 

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", USEPA Region Ill 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. 



TO: G. LATULIPPE - PAGE 2 
DATE: APRIL 29,2002 

'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&L,4 Adky;-. 
Tetra Tech NUS / 
Rebekah A. Haynieu 
Environmental Scientist 

Joseph A. Samchuck 
~ u a l i t ~  Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix 6 - R&ults as reported by the Laboratory 
3. Appendix C - Support Documentation 



APPENDIX A 

QUALIFIED ANALYTICAL RESULTS 



Qualifier Codes: 

Lab Blank Contamination 

Field Blank Contamination 

Calibration (i-e., Ol0 RSDs, %Ds, ICVs, CCVs, RPDs, RRFs, etc.) Noncompliance 

MSIMSD Noncompliance 

LCSLCSD Noncompliance 

Lab Duplicate Imprecision 

Field Duplicate Imprecision 

Holding Time Exceedance 

ICP Serial Dilution Noncompliance 

GFAA PDS - GFAA MSA's r < 0.995 

ICP Interference - include ICSAB % R's 

lnstrument Calibration Range Exceedance . 

Sample Preservation 

Internal Standard Noncompliance 

Internal Standard Noncompliance Dioxins 

Recovery Standard Noncompliance Dioxins 

Clean-up Standard Noncompliance Dioxins 

Poor lnstrument Perfonance (i.e., base-time drifting) 

Uncertainty near detection limit (c 2 x IDL for inorganics and cCRQL for organics) 

Other problems (can encompass a number of issues) 

Surrogates Recovery Noncompliance 

PesticideIPCB Resolution 

% Breakdown Noncompliance for DDT and Endrin 

Pest/PCD% between columns for positive results 

Non-linear calibrations, tuning r c 0.995 (correlation coefficient) 

EMPC result 

Signal to noise response drop 
Percent solids ~ 3 0 %  
I Jncertaintv at 2 siama deviation is less than sample activity 



CT02 ASWC INDIAN HEAD 
WATER DATA 
STL 
SDG: 40237 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TY PE: 
% SOLIDS: 
FIELD DUPLICATE OF: 

S42MW002U002 
01/23/02 
H2A240237002 
NORMAL 
0.0 % 

RESULT QUAL CODE 

INORGANIC PARAMETERS 
PERCHLORATE(UG/L) 4.0 U 

S42MW007U002 
01/23/02 
H2A240237001 
NORMAL 
0.0 O h  

IESULT QUAL CODE 

1.0 U I 

IESULT QUAL CODE 

Page 

3ESULT QUAL CODE 



1 ~ 1  Tetra Tech NUS INTERNAL CORRESPONDENCE 

I TO: G. LATULIPPE DATE: APRIL 29,2002 

FROM: BERNARD F SPADA Ill COPIES: DVHLE 

SUBJECT: ORGANIC DATA VALIDATION- EXP 
CTO 245, SITE 245 
SDG 40237 

SAMPLES: 21Aqueous 

Overview 

The sample set for CTO 245 Site 245, SDG 40237 consists of two (2) aqueous environmental samples. 
Both samples were analyzed for explosives (EXP) and nitroguanidine by SW-846 Method 8330 and EPA 
Method 353.2 respectively. 

The samples were collected by Tetra Tech NUS on January 22 and 23,2002 and analyzed by Sevem Trent 
Laboratories Knoxville. All analyses were conducted in accordance with Naval Facilities Engineering Service 
Center (NFESC) Quality Assurance/Quality Control (QNQC) criteria using SW-846 Method 8330 and EPA 
Method 353.2 analytical and reporting protocols. 

All samples were successfully analyzed. The findings offered in this report are based upon a general review 
of all available data including: data completeness, holding times, initiaVcontinuing calibrations, laboratory 
method blank results, surrogate spike recoveries, and detection limits. Areas of concern are listed below. 

Maior 

None. 

Minor 

RDX interference in sample S42MW002U002 results below the RL were not reported. Non- 
detected result was qualified as estimated (UJ). 

Notes 

The explosives continuing calibration analyzed on January 25 at 12:42 exceeded the 30%D quality control 
criteria for 1,3,5-trinitrobenzene. 

The Matrix Spike, Matrix Spike Duplicate (MSMSD), and Laboratory Control Sample (LCS) were not spiked 
for nitroglycerin, therefore, its performance could not be evaluated. 

Executive Summary 

Laboratory Performance: None. 

Other Factors Affecting Data Quality: None. 



The data for these analyses were reviewed with reference to US. EPA National Functional Guidelines for 
Data Validation (10199) 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 NU$ 
Bernard F spada Ill 
Chemistmata Validator 

Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

Appendix A - Qualified Analytical Results 
Appendix B - Resutts as Reported by the Laboratory 
Appendix C - Support Documentation 



Appendix A 

Qualified Analytical Results 



Qualifier Codes: 

Lab Blank Contamination 

Field Blank Contamination 

Calibration (i.e., % RSDs, %Ds, ICVs. CCVs, RPDs, RRFs, etc.) Noncompliance 

MS/MSD Noncompliance 

LCSRCSD Noncompliance 

Lab Duplicate Imprecision 

FieM Duplicate Imprecision 

Holding Time Exceedance 
ICP Serial Dilution Noncompliance 

GFAA PDS - GFAA MSA's r < 0.995 

ICP Interference - include ICSAB % R's 
Instrument Calibration Range Exceedance 

M = Sample Preservation 

N = Internal Standard Noncompliance 

NOI = .Internal Standard Noncompliance Dioxins 

No2 = Recovery Standard Noncompliance Dioxins 
NO3 = Clean-up Standard Noncompliance Dioxins 

0 = Poor lnstrument Performance (i-e., base-time drifting) 

P = Uncertainty near detection limit (< 2 x IDL for inorganics and (CROL for organics) 

Q = Other problems (can encompass a number of issues) 

R = Surrogates Recovery Noncompliance 

S = PesticidePCB Resolution 

T = % Breakdown Noncompliance for DOT and Endrin 

U = Pest/PCD% between columns for positive results 

V = Non-linear calibrations, tuning r < 0.995 (correlation coefficient) 

W = EMPC result 

X '= Signal to noise response drop 
Y = Percent solids 40% 
Z = Uncertainty at 2 sigma deviation is less than sample activity 



CT02.. JSWC INDIAN HEAD 
WATER DATA 
STL 
SDG: 40237 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TY PE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

S42MW002U002 
0 1/23/02 
H2A240237002 
NORMAL 
0.0 % 
UGIL 

-- -- 

RESULT QUAL CODE 

EXPLOSIVES 
1,3,5-TRINITROBENZENE 0.2 U 

1,3-DINITROBENZENE 0.2 U 

2,4,6-TRINITROTOLUENE 0.2 U 

2,4-DINITROTOLUENE 0.2 U 

2,6-DINITROTOLUENE 0.2 U 

2-AMINO-4,6-DINITROTOLUENE 0.2 U 

2-NITROTOLUENE 0.2 U 

3-NITROTOLUENE 0.2 U 

4-AMINO-2,6-DINITROTOLUENE 0.2 U 

4-NITROTOLUENE 0.2 U 

HMX 0.5 U 

NITROBENZENE 0.2 U 

NITROCELLULOSE 500 U 

S42MW007U002 
01 123102 
H2A240237001 
NORMAL 
0.0 % 
UGIL 

NITROGLYCERIN 2.5 U 

NlTROGUANlDlNE 20 U 

RDX 0.5 U J 

TETRYL 0.2 U 

- -  ~ 

ESULT QUAL CODE 

D 

,.e U 
ioo U 

3ESULT QUAL CODE 

Page 

3ESULT QUAL CODE 



TO: 

FROM: 

SUBJECT: 

SAMPLES: 

Overview 

Tetra Tech NUS 

G. LATULIPPE 

REBEKAH A HAYNIE 

INTERNAL CORRESPONDENCE 

DATE: APRIL 29,2002 

COPIES: DV FILE 

INORGANIC DATA VALIDATION - PERCHLORATE 
CTO 245 NSWC INDIAN HEAD 
SAMPLE DELIVERY GROUP (SDG) - 50106 

3/Aqueous/ 

S42 DUP 006 S42MW003U002 S42M W 004U002 

The sample set for CTO 245, NSWC Indian Head, SDG 50106, consists of three (3) aqueous 
environmental samples. There is one field duplicate pair, S42 DUP 006 / S42MW004U002 
included in this SDG. 

All of the samples Were analyzed for perchlorate. The samples were collected by Tetra Tech NUS. 
Inc. on January 24, 2002 and analyzed by Severn Trent Laboratories under Naval Facilities 
Engineering Service Center (NFESC) Quality Assurance/Quality Control (QAIQC) criteria. 
Perchlorate analyses were performed using EPA method 31 4.0. 

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, initial and continuing calibrations data, laboratory method blanks, matrix spike sample 
results, laboratory control sample (LCS) results, field duplicate precision, detection limits, and 
analyte quantitation. Quality control criteria were met in all cases. 

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", USEPA Region Ill 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. 



TO: G. LATULIPPE - PAGE 2 
DATE: APRIL 29,2002 

'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 

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 



APPENDIX A 

QUALIFIED ANALYTICAL RESULTS 

'\ 



Qualifier Codes: 

Lab Blank Contamination 

Field Blank Contamination 

Calibration (i.e., % RSDs, %Ds, ICVs, CCVs, RPDs, RRFs, etc.) Noncompliance 

MS/MSD Noncompliance 

LCSILCSD Noncompliance 

tab Duplicate lmprecision 

Field Duplicate lmprecision 

Holding Time Exceedance 

iCP Serial Dilution Noncompliance 

GFAA PDS - GFAA MSA's r < 0.995 

ICP Interference - include ICSAB % R's 

lnstrument Calibration Range Exceedance . 

Sample Presenration 

Internal Standard Noncompliance 

Internal Standard Noncompliance Dioxins 

Recovery Standard Noncompliance Dioxins 

Clean-up Standard Noncompliance Dioxins 

Poor Instrument Performance (i-e., base-time drifting) 

Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics) 

Other problems (can encompass a number of issues) 

Surrogates Recovery Noncompliance 

PesticideIPCB Resolution 

% Breakdown Noncompliance for DDT and Endrin 

Pest/PCD% between columns for positive results 

Non-linear calibrations, tuning r < 0.995 (correlation coefficient) 

EMPC result 

Signal to noise response drop 
Percent solids <30% 
Uncertainty at 2 sigma deviation is less than sample activity 



CT02, 4SWC INDIAN HEAD 
WATER DATA 
STL 
SDG: 50106 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TY PE: 
% SOLIDS: 
FIELD DUPLICATE OF: 

S4P DUP 006 
01 /24/O2 
H2A250106003 
NORMAL 
0.0 % 
S42MW004U002 

S42MW OO3UOO2 
01 /24/O2 
H2A250106002 
NORMAL 
0.0 % 

S42MW004U002 
01 /24/02 
H2A250106001 
NORMAL 
0.0 % 

--- - -  - 

RESULT QUAL CODE 
INORGANIC PARAMETERS 
PERCHLORATE(UG1L) 4.0 U 

Page 1 

RESULT QUAL CODE 

4.0 U 

IESULT QUAL CODE 

1.0 U I 

RESULT QUAL CODE 

I 



Tetra Tech NUS INTERNAL CORRESPONDENCE 

TO: 

FROM: 

SUBJECT: 

SAMPLES: 

6;. LATULIPPE DATE: APRIL 29,2002 

BERNARD F SPADA Ill COPIES: DV FILE 

ORGANIC DATA VAUDATION- EXP 
CTO 245, SITE 245 
SDG 50106 

31Aqueous 

S42DUP006 S42MW003U002 S42MW004U002 

Overview 

The sample set for CTO 245 Site 245, SDG 50106 consists of two (2) aqueous environmental samples and 
one (1) field duplicate. All samples were analyzed for explosives (EXP) and nitroguanidine by SW-846 
Method 8330 and EPA Method 353.2 respectively. The duplicate pair is (S42DUP006 1 S42MW004U002). 

The samples were collected by Tetra Tech NUS on January 24, 2002 and analyzed by Sevem Trent 
Laboratories Knoxville. All analyses were conducted in accordance with Naval Facilities Engineering Service 
Center (NFESC) Quality Assurance/Quality Control (QAJQC) criteria using SW-846 Method 8330 and EPA 
Method 353.2 analytml and reporting protocols. 

All samples were successfully analyzed. The findings offered in this report are based upon a general review 
of all available data including: data completeness, holding times, initiaVcontinuing calibrations, laboratory 
method blank results, surrogate spike recoveries, and detection limits. Areas of concem are listed below. 

Maior 

None. 

Minor 

None. 

Notes 

The explosives continuing calibration analyzed on January 25 at 12:42 exceeded the 3 0 x 0  quality control 
criteria for 1,3,5-trinitrobenzene. No action was taken since all results are non-detected. 

The Matrix Spike, Matrix Spike Duplicate (MSMSD), and Laboratory Control Sample (LCS) were'not spiked 
for nitroglycerin, therefore, its performance could not be evaluated. 

Executive Summary 

Laboratory Performance: None. 

Other Factors Affecting Data Quality: None. 



The data for these analyses were reviewed with reference to US. EPA National Functional Guidelines for 
Data Validation Region Ill Modifications (9/94) and the NFESC guidelines entitled Navy IRCDQM (Sept. 
1 999). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

Y 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 111 
ChemisWData Validator 

Joseph A. Samchuck 
Qualrty Assurance Officer 

. . Attachments: 

Appendix A - Qualified Analytical Results 
Appendix B - Results as Reported by the Laboratory 
Appendix C - Support Documentation 



Qualifier Codes: 

A = Lab Blank Contamination 

B = Aeld Blank contamination 

C = Calibration (i.e., O h  RSDs, %Ds, ICVs, CCVs, RPDs, RRFs, etc.) Noncompliance 

D = MS/?vlSD Noncompliance 

E = LCSRCSD Noncompliance 

F = Lab Duplicate Imprecision 

Field Duplicate Imprecision 

Holding Time Exceed- 
ICP Serial Dilution Noncompliance 

GFAA PDS - GFAA MSA's r < 0.995 

ICP Interference - include ICSAB % R's 
Instrument Calibration Range Exwedance 
Sample Preservation 

Internal Standard Noncompliance 

.Internal Standard N o n c o r n p l i  Dixins 

Recovery Standard Noncompliance Dioxins 

Clean-up Standard Noncompliance Dioxins 

Poor Instrument Performance b.e., base-time drifting) 
Uncertainty near detection limit (< 2 x IDL for inorganics and (CRQL for organics) 

Other prohlems (can encompass a number of issues) 

Surrogates Recovery Noncompliance 

Pesticide/PCB Resolution 

% Breakdown Noncompliance for DOT and Endrin 

Pest,PCD% between columns for positive results 

Non-linear calibrations, tuning r -Z 0.995 (correlation coefficient) 

EMPC result 

Signal to noise response drop 
Percent solids 40% 
Uncerlainty at 2 sigma deviation is less than sample activity 



Appendix A 

Qualified Analytical Results 



CT02.. ,\ISWC INDIAN HEAD 
WATER DATA 
ST L 
SDG: 50106 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TY PE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

S42DUP006 
01 /24/O2 
H2A250106003 
NORMAL 
0.0 % 
UGIL 
S42MW004U002 

Page 

RESULT QUAL CODE 

EXPLOSIVES 
1,3,5-TRINITROBENZENE 0.2 U 

1,3-DINITROBENZENE 0.2 U 

2,4,6-TRINITROTOLUENE 0.2 U 

2,4-DINITROTOLUENE 0.2 U 

2,6-DINITROTOLUENE 0.2 U 

2-AMINO-4,6-DINITROTOLUENE 0.2 U 

2-NITROTOLUENE 0.2 U 

3-NITROTOLUENE 0.2 U 

4-AMINO-2,6-DINITROTOLUENE 0.2 U 

4-NITROTOLUENE 0.2 U 

HMX 0.5 U 

NITROBENZENE 0.2 U 

NITROCELLULOSE 500 U 

NITROGLYCERIN 2.5 U 

NlTROGUANlDlNE 20 U 
-- 

RDX 0.5 U 
TETRYL 0.2 U 

S42MW003U002 
01 /24/O2 
H2A250106002 
NORMAL 
0.0 % 
UGlL 

IESULT QUAL CODE 

S42MW004U002 
01 /24/O2 
H2A250106001 
NORMAL 
0.0 % 
UG/L 

3ESULT QUAL CODE 

1.2 U 

3ESULT QUAL CODE 



TO: 

mOM: 

SUBJECT: 

SAMPLES: 

Overview 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

G .  LATULIPPE DATE: APRIL 30,2002 

ETHAN G. LEE COPIES: DV FILE 

INORGANIC DATA VALIDATION - TAL METALS 
CTO-245 NSWC INDIAN HEAD 
SAMPLE DELIVERY GROUPS (SDGS) - 90093 

The sample set for CTO 245, NSWC Indian Head, SDG 90093, consists of twenty (20) aqueous 
environmental samples. Two field duplicate pairs (S42DUP006 / S42MW004U002 and 
S42DUP006F / S42MW004F002) are included in this SDG. 

The samples were analyzed for target analyte list (TAL) metals (total and dissolved). The 
samples were collected by Tetra Tech NUS on January 23-24 and 28-30. 2002 and analyzed by 
Mitkem Corporation under Naval Facilities Engineering Service Center (NFESC) Quality 
Assurance/Quality Control (QNQC) criteria. Metals analyses were conducted using CLP method 
ILM04.0. 

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; matrix spike results, post digestion 
spike results, field duplicate results, laboratory duplicate results, ICP interference results, 
laboratory control sample (LCS) results, serial dilution results, detection limits, and analyte 
quantitation. 

All metals analyses, with the exception of mercury, were conducted using Inductively Coupled 
Plasma (ICP) methodologies. Mercury analyses were conducted using Cold Vapor Atomic 
Absorption (CVAA). 



TO: LATULIPPE, G. - PAGE 2 - 
DATE: APRIL 30,2002 

Minor Problems 

The following contaminants were detected in the laboratory.methodlpreparation blanks at the 
following maximum concentrations: 

Analvte 
Aluminum 

Antimo? Barium 

~alciurn(') 
~hromium"' 
cobalt") 
Copper 
l ron 
Lead 
Magnesium 
~an~anese(')  
Mercury 
Nickel 
Potassium 
Silver 
vanadium") 
Zinc 

Maximum 
Concentration 
30.4 ugR 

Action 

152 ug/L 
23.0 ugR 
31.0 ugR 
1446 ugR 
6.0 ugL 
6.0 ugR 
24.0 ugR 
362 ugR 
12.0 ugR 
710 ugR 
69.0 ugR 
0.38 ugR 
9.5 ugR 
510 ugR 
5.5 ugR 
3.8 ugR 
33.5 ugR 

(" Maximum concentration present in aqueous preparation blank. 

An action level of 5X the maximum concentration was used to evaluate the sample data 
for blank contamination. Sample aliquot and dilution factors, if applicable, were taken into 
consideration when evaluating for blank contamination. Positive results less than the 
action level for all analytes were qualified (6) for all analytes except barium, iron, and lead 
as a result of blank contamination. 

The CRDL % recoveries (%R) for arsenic, cadmium, cobalt. manganese, nickel, thallium, and 
vanadium were >110%. Positive results <2X CRDL for arsenic, cadmium, cobalt. 
manganese, thallium, and vanadium were qualified as biased high (K). Positive results <2X 
CRDL for nickel were qualified as estimated (J) due to conflicting bias. 

The matrix spike %R for manganese in the filtered matrix was >125%. Positive results were 
qualified as biased high (K). 

ICP serial dilution noncompliance (percent difference >lo%) was noted for nickel. Therefore, 
positive results (>IDL) were qualified as estimated (J). 

The interfering analyte iron was present in sample S42MW007U002 at a concentration that 
was comparable to the level of iron in the Interference Check Sample (ICS) solution. Several 
analytes, namely antimony, arsenic, barium, cadmium, 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 effects exist for antimony, arsenic, cadmium, copper, nickel, 
potassium, silver, thallium, and vanadium in the affected sample. Positive results reported for 
arsenic, cadmium, copper, potassium, thallium, and vanadium were qualified as biased high 
(K). Positive results reported for antimony and silver were qualified for blank contamination. 
Positive results reported for nickel were qualified as estimated (J) due to conflicting bias. 



TO: LATUUPPE, G. - PAGE 3 
DATE: APRIL 30,2002 , 

The interfering analyte aluminum was present in sample S42MW007U002 at a concentration 
that was comparable to the level of aluminum in the Interference Check Sample (ICS) 
solution. Several analytes, namely antimony, arsenic, barium, cadmium, 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 effects exist for antimony, cadmium, silver, and 
thallium in the affected sample. Positive results reported for cadmium, silver, and thallhm 
were qualified as biased high (K). The positive result reported for antimony was qualified for 
blank contamination. 

Notes 

CRDL %Rs for antimony, chromium, copper, lead, silver, selenium, and zinc were >110%. No 
action was taken for these analytes because the results were <2X CRDL. 

The matrix spike %R for selenium was >125%. No action was taken because either all sample 
results were nondetected for selenium or were >2X CRDL 

The matrix spike %R for iron was >125%. No action was taken because the sample result was 
>4X spike added. 

EDD contained many transcription errors affecting lead, mercury, potassium, and vanadium. 
Results were corrected to reflect the results reported on sample Form 1's. Additionally, the 
laboratory incorrectly recorded many of the sample dates of collection in the database. 



TO: LATULIPPE, G. - PAGE 4 
DATE: APRIL 30,2002 

Executive Summary 

Laboratory Performance: Several analytes were present in the laboratory methodpreparation 
blanks. Several analytes were qualified due to calibration noncompliance. Manganese was 
qualified due to matrix spike noncompliance. 

Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to the 'National Functional Guidelines 
for Inorganic Review", 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).' 

Tetra Tech NUS 
Ethan G. Lee 
Environmental Scientist 

Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix 6 - Results as reported try the Laboratory 
3. Appendix C - Support Documentation 
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Data Qualifier Kev: 

U Value is a nondetect as reported by the laboratory. 

B Positive result is considered to be an artifact of blank contamination and should 
not be considered present. 

K Positive result is considered biased high. 

J Positive result is considered estimated. 



APPENDIX A 
QUALIFIED ANALYTICAL RESULTS 



Xlual i i  Codes: 

A = Lab Blank Contamination 
B = Field Blank Contamination 
C = Calibration (ie.. % RSDs, XOs, 1CVs. CCVs. RPDs. RRFs, etc.) Mncompliance 

.o = MSlMSONonco~pliance 
E = LCSnCSD Noncompliance 
.F = Lab Ouplicate Imprecision 

G = Field Duplicate Imprecision 
H = Holding Time Exceedance 

4 = IW Serial Dilution Noncompliance 
J = GFAA PDS - GFAA MSA's r < 0.995 

K = ICP Interference - indude.lC%~~ % Rs  - .  . . 
. L - = Instrument Calibration Range ExceMance 

. - -  - M = Sqrnple Preservation 
N = Internal Standard Noncompliance - . ' 

 NO^ = ltitemal Standard ~ o n c o . m p k h ~  Dio&ins 
NO2 = R-very Standard ~oncom~i i&x  Dioxins 

NO3 = CIeakup standard .Noncompliance Dioxins 
- - 0 =. Poor Instrument ~erformance (i-e.. base-firmi drifting) 

'1 .? = Uncertainty near detection limit (c 2 x ' l ~ ~ - f &  inorganics and cCRQL for organics) 

. Q = Other problems (can encompass a number of .issues) . . 

R = Surrogates Recovery Noncomplim 

. . S = PesticidePCB Resolution 

T = % Breakdowri Noncompliance for DDT and Endrin 
U = PesWCD"/o between columns for positive results ' V = Non-linear calibrations. tuning r c 0.995 (correlatio" coeff~ent) 

-:W = 'EMPC result 

'X = Signal to noise 'response drop 
Y - = Percent sol& 40% - 

. . Z = Uncertainty at 2 sigma deviation is less than sample activity 
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CT0245-NSWC INDIAN HEAD 
WATER DATA 
Mitkem Corporation 
SDG: 90093 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TY PE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

RBOl2902Ol F 
01/29/02 
901 30005 
NORMAL 
0.0 % 
UG/L 

RESULT QUAL CODE 

INORGANICS 
ALUMINUM 10.6 

ANTIMONY 2.0 U 

ARSENIC 2.0 U 

BARIUM 3.2 
BERYLLIUM 0.20 U 

CADMIUM 0.20 U 
. . 

CALCIUM 67.0 U 

CHROMIUM 0.50 U 
COBALT 0.50 U 

COPPER 1.4 

MERCURY U.UY 1 I 
. . 

IRON 25.5 

LEAD 0.40 U 

MAGNESIUM 7.5 U 

MANGANESE 2.4 K - -a. 

NICKEL 0.40 U 

POTASSIUM 66.0 U 
. , , 

CD 

SELENIUM 4.0 U 

SILVER 0.50 , U 

SODIUM 116 U 

THALLIUM 3.0 U 

VANADIUM 0.60 U 

RBOI2902Ol U 
0 1 129102 
901 30004 
NORMAL 
0.0 % 
UG/L 

iESULT QUAL CODE 

S42DUP006 
01 124102 
901 07004 
NORMAL 
0.0 % 
UG/L 
S42MW004U002 

lESULT QUAL CODE 

!5.0 B I A 

S42DUP006F 
01/24/02 
901 07007 
NORMAL 
0.0 % 

UGIL 
S42MW004F002 

IESULT QUAL CODE 



CT024, dSWC INDIAN HEAD 
WATER DATA 
Mitkem Corporation 
SDG: 90093 

Page 

S42MW003F002 
01 /24/O2 
901 07006 
-NORMAL 
0.0 O h  

UGlL 

S42MW002U002 
01 I23102 
90093005 
NORMAL 
0.0 % 
UG/L 

S42MW003U002 
01/24/02 
901 07003 
NORMAL 
0.0 % 
UGlL 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

S42MW002F002 
01 I23102 
90093006 
NORMAL 
0.0 % 
UGIL 

IESULT QUAL CODE IESULT QUAL CODE 3ESULT QUAL CODE 

ANTIMONY 2.0 U 

ARSENIC 2.0 U I 

RESULT QUAL CODE 

INORGANICS 
ALUMINUM 9.3 B 

COPPER 1 .O U 

A 

BARIUM 88.9 
BERYLLIUM 0.20 U 
CADMIUM 1.2 K 

CALCIUM 3320 

CHROMIUM 0.50 U 

COBALT 12.5 

l RON 10600 

C 

- 

LEAD 0.40 U 
MAGNESIUM 2960 
MANGANESE 429 K D 

MERCURY 0.067 U 

NICKEL 20.5 J 

POTASSIUM 387 B 
CI 
A 

SILVER 0.74 B A 

THALLIUM 3.0 U 

VANADIUM 2.8 B 

ZINC 16.3 B 

SODIUM 60000 

A 

A 



CT0245-NSWC INDIAN HEAD 
WATER DATA 
Mitkem Corporation 
SDG: 90093 

S42MW004U002 
01/24/02 
901 07002 
NORMAL 
0.0 O h  

UGlL 

SAMPLE NUMBER: S42MW004F002 
SAMPLE DATE: 01/24/02 
LABORATORY ID: 901 07005 
QC-TY PE: NORMAL 
% SOLIDS: 0.0 % 

UNITS: UG/L 
FIELD DUPLICATE OF: 

RESULT QUAL CODE IESULT QUAL CODE 

INORGANICS 
ALUMINUM 16.4 B 

ANTIMONY 2.9 B 

ARSENIC 2.0 U 

BARIUM 104 

BERYLLIUM 0.20 U 

CADMIUM 0.61 K 

CALCIUM 8320 

CHROMIUM 0.50 U 

COBALT 1.5 B 

COPPER 1 .o U 

IRON 1750 

LEAD 3.0 U 

MAGNESIUM 2610 

MANGANESE 300 K 

MERCURY 0.068 U 

NICKEL 15.3 J 

POTASSIUM 827 

SELENIUM 4.0 U 

SILVER 0.50 U 

SODIUM 19600 

THALLIUM 3.0 U 

VANADIUM 1.4 B 

ZINC 10.6 B 

S42MW006F002 
01/28/02 
901 30003 
NORMAL 
0.0 % 
UGlL 

A 
A 

C 

A 

D 

CI 

A 

A 

IESULT QUAL CODE 

Page 3 

S42MW006U002 
01 128102 
901 30002 
NORMAL 
0.0 % 
UGIL 

3ESULT QUAL CODE 



CT024. .JSWC INDIAN HEAD 
WATER DATA 
Mitkem Corporation 
SDG: 90093 

SAMPLE NUMBER: S42MW007F002 
SAMPLE DATE: 01 123102 
LABORATORY ID: 90093003 
QC-TYPE: NORMAL 
% SOLIDS: 0.0 % 

UNITS: UGIL 
FIELD DUPLICATE OF: 

RESULT QUAL CODE 

. INORGANICS 
ALUMINUM 131 B 

ANTIMONY 2.1 B 

ARSENIC 2.0 U 

BARIUM 10.8 B 

BERYLLIUM 0.20 U 

CADMIUM 0.20 U 

CALCIUM 705 B 

CHROMIUM 1 .I B 

COBALT 0.50 U 

COPPER 4.3 B 

IRON 137 B 

LEAD 0.51 B 

MAGNESIUM 458 B 

MANGANESE 23.6 B 

MERCURY 0.28 B 

NICKEL 2.6 B 

POTASSIUM 28 1 B 

S42MW007U002 
01 123102 
90093004 
NORMAL 
0.0 O/o 

UGIL 

A 
A 

A 

A 
A 

A 
A 
A 
A 
A 

A 

A 
A 

SELENIUM 4.0 U 
SILVER 0.85 B 

SODIUM 31400 
THALLIUM 3.0 U 
VANADIUM 0.82 B 

ZINC 5.8 B 

7ESULT QUAL CODE 

A 

A 
A 

S42MW008F001 
01130102 
901 45003 
NORMAL 
0.0 O/o 

UGIL 

3ESULT QUAL CODE 

Page 

S42MW008U001 
0 1 /30/02 
90145002 
NORMAL 
0.0 % 

UGIL 



CT0245-NSWC INDIAN HEAD 
WATER DATA 
Mitkem Corporation 
SDG: 90093 

Page 

S42MW01 OF001 
01130102 
901 45005 
NORMAL 
0.0 % 
UGIL 

S42MW009U001 
01 129102 
901 30006 
NORMAL 
0.0 % 
UGIL 

S42MW01 OU001 
01 /30/02 
901 45004 
NORMAL 
0.0 % 
UGIL 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
Oh SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

S42MW009F001 
01 129102 
901 30007 
NORMAL 
0.0 % 
UGIL 

IESULT QUAL CODE 

$76 I 

IESULT QUAL CODE 

'.O U I 

lESULT QUAL CODE 

i88 1 

RESULT QUAL CODE 

INORGANICS 
ALUMINUM 34.0 El A 

- 

ARSENIC 3.3 K 
BARIUM 67.2 

BERYLLIUM 0.20 U 

IRON 9460 

C 

CADMIUM 1 .O K 

CALCIUM 9900 

CHROMIUM 0.50 U 

C 

MAGNESIUM 3690 
MANGANESE 1670 K 

MERCURY 0.073 U 

NICKEL 4.0 B 

POTASSIUM 451 B 

SODIUM 30600 

D 

A 
A 

SELENIUM 4.0 U 

SILVER 0.55 B A 

VANADIUM 2.7 B A 

ZINC 5.7 B A 



TO: 

FROM: 

SUBJECT: 

SAMPLES: 

OVERVIEW 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

G. LATULIPPE DATE: APRIL 30,2002 

EDWARD SEDLMYER COPIES: DV FILE 

ORGANIC DATA VALIDATION - VOA I SVOA / PEST 1 PCB 
CTO 245; NSWC INDIAN HEAD 
SDG 90093 

14 I Aqueous - 

The sample set for CTO 245; SDG 90093. NSWC Indian Head consists of nine (9) groundwater 
environmental samples, four (4) aqueous trip blanks, and one (I)  aqueous rinsate blank. The samples were 
analyzed for Target Compound List (TCL) volatile organic compounds (VOCs), semivolatile organic 
compounds (SVOCs), pesticides (PEST), and polychlorinated biphenyls (PCBs). The trip blanks were 
analyzed for VOCs only. All environmental samples and the rinsate blank were analyzed for SVOCs, 
PESTS, and PCBs. One field duplicate pair was included in this SDG: S42DUP006 / S42MWOO4U002. 

The samples were collected by TetraTech NUS on January 22, thru 24, and 28 thru 30, 2002 and analyzed 
by Mitkem Corporation, All analyses were conducted in accordance with Naval Facilities Engineering Service 
Center (NFESC) Quality Assurance/Quality Control (QAIQC) criteria. All analyses were conducted using the 
Contract Laboratory .Program (CLP) Statement of Work (SOW) OLC 02.1 analytical and reporting protocols. 

The findings in this report are based upon a general review of all available data including: data completeness, 
system performance, holding times, initial /continuing calibrations, laboratory method blank results, surrogate 
spikehnternal standard recoveries, blank spike results, field duplicate results, matrix spikelmatrix spike 
duplicate results, compound identification, compound quantitation, and detection limits. .Areas of concern are 
listed below. 

Maior Problems 

The initial calibration Relative Response Factor (RRF) was less than the 0.05 qualrty control limit 
for acetone on 02/09/02. Only nondetected results were reported for acetone and these were 
rejected (UR) in the affected samples. 

The initial calibration RRF was less than the 0.05 quality control limit for acetone on 02/03/02. 
Only non-detected results were reported for acetone and these were rejected (UR) in the 
affected samples. 

The calibration verification RRF was less than the 0.05 quality control limit for acetone on 
02/09/02, 802:14. Only nondetected results were reported for acetone and these were rejected 
"UR" in the affected samples. 



MEMO TO: G. LATULIPPE PAGE 2 

DATE: 04/30/02 SDG-90093 

Minor Problems 

. The recovery of the volatile surrogate bromofluorobenzene was above the quality control 
criteria for sample S42DUP006. Positive and non-detected resu'lts were qualified as 
estimated J and UJ. 

Samples S42MW004U002 and S42DUP006 rGuired a dilution due to concentrations for 
trichloroethene and cis-1,2dichloroethene exceeding the highest standard in the calibration 
curve. The diluted runs for these samples had results for cis-1,2-dichloroethene below the 
laboratory reporting limits. The original runs for cis-l,2-dichloroethene are considered the 
valid runs and the results for cis-1.2dichloroethene were qualified "J" as estimated. 'The 
diluted runs for trichloroethene, are considered the valid runs and no qualification for 
trichloroethene was necessary. 

Positive results less than the contract required quantitation limit (CRQL) were qualified as 
estimated, "Jn, due to uncertainty near the detection limit. 

Notes 

Calibration verification %Ds exceeded the 30% and RRFs fell below the 0.05 quality contrd limit for acetone 
and 2-butanone on 02/11/02 801:11. No action was taken on this noncompliance since the sample 
associated with this calibration was a laboratory holding blank. 

The recovery of phenol in the SVOA analyses was less than the quality control limit for the MSD 
performed on sample S42MW002U002. However, the LCS recovery of phenol was compliant. Therefore, 
no qualification action was taken based on this noncompliance. 

The VOA vials for sample RB0129020U were broken upon receipt at the laboratory. Threrefore, volatile 
organic results are not included within the database. 

EXECUTIVE SUMMARY 

bboratory Performance Issues: The Initial calibration of acetone failed to meet instrument response 
and/or linearity criteria. The continuing calibration of acetone failed to meet response criteria. A volatile 
surrogate failed to meet recovery criteria. A volatile compound exceeded the linear range of the instrument. 

Other Factors Affecting Data Quality: VOA vials for sample RB129020U were broken. 

The data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organic Data 
Validation (9/94) 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. 



MEMO TO: G. LATULIPPE PAGE 3 

DATE: 04i30102 SDG - 90093 

'1 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).' 

Fa+ TetraTech NUS 

Edward Sedlmyer 
ChemistIData Validator 

Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1 .  Appendix A - Qualified Analytical Results 
2. Appendix 6 - Reylts as Reported by the Laboratory 
3. Appendix C - Support Documentation 



Qualifier Codes: 

Lab Blank Contamination 

Field Blank Contamination 

Calibration (i.e., % RSDs, %Ds, ICVs, CCVs, RPDs, RRFs, etc.) Noncompliance 

MSIMSD Noncompliance 

LCSLCSD Noncompliance 

Lab Duplicate lmprecision 

Field Duplicate Imprecision 

Holding Time Exceedance 

ICP Serial Dilution Noncompliance 

GFAA PDS - GFAA MSA's r < 0.995 

ICP Interference - include ICSAB % R's 

Instrument Calibration Range Exceedance 

Sample Preservation 

Internal Standard Noncompliance 

Internal Standard Noncompliance Dioxins 

Recovery Standard Noncompliance Dioxins 

Clean-up Standard Noncompliance Dioxins 

Poor Instrument Performance (i-e.. base-time drifting) 

Uncertainty near detection limit (< 2 x IDL for inorganics and cCRQL for organics) 

Other problems (can encompass a number of issues) 

Surrogates Recovery Noncompliance 

PesticideIPCB Resolution 

% Breakdown Noncompliance for DDT and Endrin 

Pest/PCD% between columns for positive results 

Non-linear calibrations, tuning r < 0.995 (correlation coefficient) 

EMPC result 

Signal to noise response drop 
Percent solids <30% 
Uncertainty at 2 sigma deviation is less than sample activity 



APPENDIX A 

QUALIFIED ANALYTICAL RESULTS 



CT0245-NSWC INDIAN HEAD 
WATER DATA 
Mitkem Corporation 
SDG: 90093 
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SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

S42DUP006 
01 124102 
901 07004 
NORMAL 
0.0 % 
UGIL 
S42MW004U002 

S42MW002U002 
01/23/02 
90093005 
NORMAL 
0.0 % 
UGIL 

RESULT QUAL CODE 

1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 

RESULT QUAL CODE 

VOLATILES 

2-BUTANONE 5 U J 

2-HEXANONE 5 UJ 

4-METHY L-2-PENTANONE 5 U J 

ACETONE 5 U R 

BENZENE 1 UJ 

BROMOCHLOROMETHANE 1 U J 

1,l ,I -TRICHLOROETHANE 1 U J 

1,1,2,2-TETRACHLOROETHANE 1 U J 

1,1,2-TRICHLOROETHANE 4 J 

1,l -DICHLOROETHANE 1 U J 

1,l-DICHLOROETHENE 6 J 

1,2,4-TRICHLOROBENZENE 1 U J 

1,2-DIBROMO-3-CHLOROPROPANE 1 UJ 

1,2-DIBROMOETHANE 1 U J 

1,2-DICHLOROBENZENE 1 U J 

1,P-DICHLOROETHANE 1 UJ 

1,P-DICHLOROPROPANE 1 U J 

1,s-DICHLOROBENZENE 1 U J 

1 ,4-DICHLOROBENZENE 1 UJ 

BROMODICHLOROMETHANE 1 UJ 

R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 

R 
C 
R 
R 
R 11. U 

CARBON DlSULFlDE 1 U J R ( 1  U 

BROMOFORM 1 U J R 11 U 1 

CARBON TETRACHLORIDE 1 UJ 

CHLORODIBROMOMETHANE 1 UJ 

CHLOROETHANE 1 UJ 

CHLOROFORM 0.7 J 

S42MW003U002 
01 124102 
901 07003 
NORMAL 
0.0 Oh 
UGlL 

5 U 
5 U 
5 U 
5 U R 
1 U 
1 U 

R 11 U 

CHLOROMETHANE 1 U J 

CIS-1,P-DICHLOROETHENE 660 J 

CIS-1,3-DICHLOROPROPENE 1 UJ 

IESULT QUAL CODE 

C 

R 
R 
P 

S42MW004U002 
01 124102 
901 07002 
NORMAL 
0.0 O/o 

UGIL 

1 U 
1 U 
1 U 

R 

LR 
R 

3ESULT QUAL CODE 

1 U 
1 
1 U 



C T O ~ ~ , - ~ \ ~ S W C  INDIAN HEAD 
WATER DATA 
Mitkem Corporation 
SDG: 90093 

SAMPLE NUMBER: S42DUPOO6 
SAMPLE DATE: 01 124102 
LABORATORY ID: 901 07004 
QCJY PE: NORMAL 
% SOLIDS: 0.0 % 

UNITS: UQIL 
FIELD DUPLICATE OF: S42MW004U002 

Page 

-- - 

RESULT QUAL CODE 

VOLATILES 
DIETHYL ETHER 1 U J 

- - 

METHYLENE CHLORIDE 2 U J 

STYRENE 1 UJ 

R 

R 

R 

TETRACHLOROETHENE 5 J 

S42MW002U002 
01 123102 
90093005 
NORMAL 
0,o % 
UGlL 

R 

- -  

TOTAL XYLENES 1 U J 
TRANS-1,P-DICHLOROETHENE 4 J 

TRANS-1,3-DICHLOROPROPENE 1 U J 

TRICHLOROETHENE 860 
VINYL CHLORIDE 18 J 

IESULT QUAL CODE 

ETHYLBENZENE 1 U J 

R 
R 
R 

R 

WOO 
01 124102 
901 07003 
NORMAL 
0.0 % 
UGfL 

R 

IESULT QUAL CODE 

I U I 

S42MW004U002 
01 124102 
901 07002 
NORMAL 
0.0 % 
UG/L 

3ESULT QUAL CODE 

I U I 



CT0245-NSWC INDIAN HEAD 
WATER DATA 
Mitkem Corporation 
SDG: 90093 

Page 

S42MW008U001 
01/30/02 
901 45002 
NORMAL 
0.0 % 
UGIL 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

S42MW006U002 
01/28/02 
901 30002 
NORMAL 
0.0 % 
UGlL 

S42MW007U002 
01 /23/O2 
90093002 
NORMAL 
0.0 % 
UG/L 

S42MW009U001 
01/29/02 
901 30006 
NORMAL 
0,o % 
UGIL 

- 

IESULT QUAL CODE RESULT QUAL CODE 
VOLATILES 

IESULT QUAL CODE 3ESULT QUAL CODE ' ' 

BROMOCHLOROMETHANE 1 U 

BROMODICHLOROMETHANE 1 U 

BROMOFORM 1 U 

BROMOMETHANE 1 U 

CARBON DlSULFlDE 1 U 

CARBON TETRACHLORIDE 1 U 

CHLOROBENZEWE 1 U 

CHLORODIBROMOMETHANE 1 U 

2-HEXANONE 5 U 
5 U 4-METHYL-2-PENTANONE 

ACETONE 5 UR 

CHLOROETHANE 1 U 
CHLOROFORM 1 U 

CHLOROMETHANE 1 U 
CIS-1,P-DICHLOROETHENE 2 
CIS-1,3-DICHLOROPROPENE 1 U 

C 



CTOZ NSWC INDIAN HEAD 
WATER DATA 
Mitkem Corporation 
SDG: 90093 

SAMPLE NUMBER: 
SAMPLE DATE: 

. LABORATORY ID: 
QC-TY PE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

S42MW006U002 
01/28/02 
901 30002 
NORMAL 
0.0 % 
UGlL 

RESULT QUAL CODE 
VOLATlLES 
DIETHYL ETHER 1 U 

TOTAL XYLENES 1 U 
TRANS.1,2-DICHLOROETHENE 1 U 

TRANS-1,3-DICHLOROPROPENE 1 U 

TRICHLOROETHENE 4 

METHYLENE CHLORIDE 1 J 

STYRENE 1 U 

TETRACHLOROETHENE 1 U 

S42MW007U002 
01 /23lO2 
90093002 
NORMAL 
0.0 % 
UG/L 

P 

IESULT QUAL CODE 

U 
U 

S42MW008U001 
01 /30/02 
90145002 
NORMAL 
0.0 % 
UGlL 

IESULT QUAL CODE 

Page 

109U001 

90130006 
NORMAL 
0.0 % 
UGIL 

IESULT QUAL CODE 



CT0245-NSWC INDIAN HEAD 
WATER DATA 
Mltkem Corporation 
SDG: 90093 

Page 

S42TBOl3002 
01 /30/02 
901 45001 
NORMAL 
0.0 % 

; UGlL 

SAMPLE NUMBER: S42MW01 OUOOl S42TB012202 
SAMPLE DATE: 01/30/02 0 1/22/02 
LABORATORY ID: 901 45004 90093001 
QC-TY PE: NORMAL NORMAL 
% SOLIDS: 0.0 % 0.0 % 

UNITS: UGlL UGlL 
FIELD DUPLICATE OF: 

RESULT QUAL CODE RESULT QUAL CODE 
VOLATlLES 

TB01240201 
01/24/02 
90107001 
NORMAL 
0.0 % 
UGlL 

1 , I  ,1 -TRICHLOROETHANE 1 U 

1,1,2,2*TETRACHLOROETHANE 1 U 

1 , I  ,2-TRICHLOROETHANE 1 U 

1,l-DICHLOROETHANE 1 U 

1 ,I-DICHLOROETH~NE 1 u 
1,2,4-TRICHLOROBENZENE 1 U 

1,2-DIBROMO-3-CHLOROPROPANE 1 U 

1.2-DIBROMOETHANE 1 U 

1 ,BDICHLOROBENZENE 1 U 

3ESULT QUAL CODE 

1 U 
1 U 
1 U 

1 U 
1 u 
1 U 
1 U 
1 U 

1 U 

RESULT QUAL CODE 

1 U I 

BROMODICHLOROMETHANE 1 U 

BROMOFORM 1 U 

2-BUTANONE 5 U 

2-HEXANONE 5 U 

4-METHYL-2-PENTANONE 5 U 

ACETONE 5 U R 

BENZENE 1 U 

BROMOCHLOROMETHANE 1 U 

BROMOMETHANE 1 U 

CARBON DlSULFlDE 1 U 

CARBON TETRACHLORIDE 1 U 

CHLOROBENZENE 1 U 

CHLORODIBROMOMETHANE 1 U 

C 

1 U CHLOROETHANE 

CHLOROMETHANE 1 U 

CIS-1,2.DlCHLOROETHENE 1 U 

CIS-1 ,3-DICHLOROPROPENE 1 U 



CT021 4SWC INDIAN HEAD 
WATER DATA 
Mitkem Corporation 
SDG: 90093 

SAMPLE NUMBER: S42MW010U001 
SAMPLE DATE: 
LABORATORY ID: 
QC-TY PE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

01 130102 
901 45004 
NORMAL 
0.0 % 
UGIL 

RESULT QUAL CODE 

VOLATILES 
DIETHYL ETHER 1 U 
ETHYLBENZENE 1 U 
METHYLENE CHLORIDE 2 U 
STYRENE 1 U 
TETRACHLOROETHENE 1 U 

TOTAL XYLENES 1 U 
TRANS-I ,2-DICHLOROETHENE 1 U 

TRANS-1 ,BDICHLOROPROPENE 1 U 

TRICHLOROETHENE 1 U 

S42TB012202 
01 122102 
00093001 
NORMAL 
0.0 % 
UGIL 

?ESULT QUAL COD1 

S42TB013002 
01 130102 
90145001 
NORMAL 
0,o % 
UGlL 

Page 

TB01240201 
01 124102 
901 07001 
NORMAL 
0.0 % 
UGlL 

IESULT QUAL CODE RESULT QUAL CODE 



CT0245-NSWC INDIAN HEAD 
WATER DATA 
Mitkem Corporation 
SDG: 90093 

Page 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TY PE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

TB012802 
0 1/28/02 
90130001 
NORMAL 
0.0 % 
UGIL 

-- - 

RESULT QUAL CODE 
VOLATILES 
1 ,l,l-TRICHLOROETHANE 1 U 

1,1,2,2-TETRACHLOROETHANE 1 U 

1,1,2-TRICHLOROETHANE 1 U 

BENZENE 1 U 

BROMOCHLOROMETHANE 1 U 

BROMODICHLOROMETHANE 1 U 

RESULT QUAL CODE 

1,P-DIBROMOETHANE 1 U 

1,P-DICHLOROBENZENE 1 U 

1,2-DICHLOROETHANE 1 U 

1,2-DICHLOROPROPANE 1 U 

1,3-DICHLOROBENZ ENE 1 U 

1,4-DICHLOROBENZENE 1 U 

2-BUTANONE 5 U 

2-HEXANONE 5 U 

4.METHY L-2-PENTANONE 5 U 

ACETONE 5 U R C 

BROMOMETHANE 1 U 

CARBON DlSULFlDE 1 U 

CARBON TETRACHLORIDE 1 U 

BROMOFORM 1 U 

CHLOROBENZENE 1 U 

CHLOROOIBROMOMETHANE 1 U 

I 

CHLOROETHANE 1 U I 
CHLOROFORM 1 U 

CHLOROMETHANE 1 U 

CIS-1.2-DICHLOROETHENE 1 U 

CIS-l,3-DICHLOROPROPENE 1 U 

IESULT QUAL CODE IESULT - QUAL CODE 



CTO24 JSWC INDIAN HEAD 
WATER DATA 
Mitkem Corporation 
SDG: 90093 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: ' 

FlELB DUPLICATE OF: 

TBOl2802 
01/28/02 
90130001 
NORMAL 
0.0 % 
UGlL 

RESULT QUAL CODE 
VOLATILES 
DIETHYL ETHER 1 U 

METHYLENE CHLORIDE 2 U 

STYRENE 1 U 

TETRACHLOROETHENE 1 U 

TOTAL XYLENES 1 U 
TRANS-1,2-DICHLOROETHENE 1 U 

TRANS-1,s-DICHLOROPROPENE 1 U 

TRICHLOROETHENE 1 U 

lESULT QUAL CODE IESULT QUAL CODE 

Page 

IESULT QUAL CODE 



CT0245-NSWC INDIAN HEAD 
WATER DATA 
Mitkem Corporation 
SDC: 90093 

Page 

~ 4 2 ~ ~ 0 0 2 ~ 0 0 2  
01 123102 
90093005 
NORMAL 
0.0 % 
UGIL 

RE01 290201 U 
0 1/29/02 
901 30004 
NORMAL 
0.0 % 
UG/L 

S42DUPOO6 
0 1/24/02 
901 07004 
NORMAL 
0.0 % 
UG/L 
S42MW004U002 

S42MW003U002 
01/24/02 
901 07003 
NORMAL 
0.0 % 
UGIL 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TY PE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

- -- - - 

IESULT QUAL CODE IESULT QUAL CODE RESULT QUAL CODE 
SEMIVOLATILES 

IESULT QUAL CODE 

2,2'-OXYBIS(1-CHLOROPROPANE) 5 U 

2,4.5-TRIChLOROPHENOL 20 U 

2,4.6-TRICHLOROPHENOL 5 U 

2,4-DICHLOROPHENOL 5 U 

2,4-DIMETHYLPHENOL 5 U 

2,4-DINITROPHENOL 20 U 

2,4-DINITROTOLUENE 5 U 

2,6-DINITROTOLUENE 5 U 

2-CHLORONAPHTHALENE 5 U 

2-CHLOROPHENOL 5 U 

2-METHYLNAPHT HALENE 5 U 

2-METHYLPHENOL 5 U 

2-NITROANILINE 20 U 

2-NITROPHENOL 5 U 

3,3'-DICHLOROBENZlDINE 5 U 

3-NITROANILINE 20 U 

4,6-DINITRO-2-METHYLPHENOL 20 U 

4-BROMOPHENYL PHENYL ETHER 5 U 

4-CHLORO-3-METHYLPHENOL 5 U 

4.CHLOROANILINE 5 U 
- 

4-CHLOROPHENYL PHENYL ETHER 5 U 
4-METHYLPHENOL 5 U 

4-NITROANILINE 20 U 

4-NITROPHENOL 20 U 

ACENAPHTHENE 5 U 

ACENAPHTHYLENE 5 U 

ANTHRACENE 5 U 

BENZO(A)ANTHRACENE - 5 U 

BENZO(A)PYRENE 5 U 

BENZO(0)FLUORANTHENE 5 U 

BENZO(G,H,I)PERYLENE 5 U 

WAS-RE 04130/02 



CT02. 44SWC INDIAN HEAD 
WATER DATA 
Mitkem Corporation 
SDG: 90093 

Page 

S42MW002U002 
01 I23lO2 
90093005 
NORMAL 
0.0 % 
UGIL 

S42DUP006 
01 124102 
901 07004 
NORMAL 
0.0 % 
UGlL 
S42MW004U002 

S42MW003U002 
01 I24102 
901 07003 
NORMAL 
0.0 % 
UGIL 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TY P.E: 
% SQLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

RB01290201 U 
01 I29102 
901 30004 
NORMAL 
0.0 % 
UGIL 

IESULT QUAL CODE IESULT QUAL CODE IESULT QUAL CODE RESULT QUAL COC 
SEMIVOLATILES 

I 

BENZO(K)FLUORANTHENE 5 U 

BIS(2-CHLOROETH0XY)METHANE 5 U 

BIS(2-CHLOR0ETHYL)ETHER 5 U 

BIS(2-ETHYLHEXYL)PHTHALATE . 5 U 

BUTYL BENZYL PHTHALATE 5 U 

Dl-N-BUTYL PHTHALATE 5 U 

Dl-N-OCTYL PHTHALATE 5 U 

DIBENZO(A,H)ANTHRACENE 5 U 

DIBENZOFURAN 5 U 

DIETHYL PHTHALATE 5 U 

DIMETHYL PHTHALATE 5 U 

FLUORANTHENE 5 U 

FLUORENE 5 U 

HEXACHLOROBENZENE 5 U 

HEXACHLOROBUTADIENE 5 U 

HEXACHLOROCYCLOPENTADIENE 5 U 
HEXACHLOROETHANE 5 U 

INDENO(1,2,3-CD)PYRENE 5 U 

ISOPHORONE 5 U 

N-NITROSO-Dl-N-PROPYLAMINE 5 U 

N-NITROSODIPHENYLAMINE 5 U 

NAPHTHALENE 5 U 

NITROBENZENE 5 U 

PENTACHLOROPHENOL 20 U 

PHENANTHRENE 5 U 

PHENOL 5 U 

PYRENE 5 U 



CT0245-NSWC INDIAN HEAD 
WATER DATA 
Mitkem Corporation 
SDG: 90093 

Page 3 

S42MW004U002 
01/24/02 
901 07002 
NORMAL 
0.0 % 
UGIL 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TY PE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

S42MW006U002 
01 128102 
901 30002 
NORMAL 
0.0 % 
UGlL 

S42MW007U002 
01/23/02 
90093002 
NORMAL 
0.0 % 
UGlL 

S42MW008U001 
01130/02 
901 45002 
NORMAL 

UGlL 

IESULT QUAL CODE 3ESULT QUAL CODE RESULT QUAL COD1 IESULT QUAL CODE 
SEMIVOLATILES 
2,2'-OXYBIS(1-CHLOROPROPANE) 5 U 

2,4,5-TRICHLOROPHENOL 20 U 

2,4,6-TRICHLOROPHENOL 5 U 

2,4-DICHLQROPHENOL 5 U 

2,4-DIMETHYLPHENOL 5 U 

2,4-DINITROPHENOL 20 U 

2,4-DINITROTOLUENE 5 U 

2,&DINITROTOLUENE 5 U 

2-CHLORONAPHTHALENE 5 U 

2-CHLOROPHENOL 5 U 
2-METHYLNAPHTHALENE 5 U 

2-METHYLPHENOL 5 U 

2-NITROANILINE 20 U 

2-NITROPHENOL 5 U 

3,3'-DICHLOROBENZIDINE 5 U 

3-NITROANILINE 20 U 

4,6-DINITRO-2-METHYLPHENOL 20 U 

4-BROMOPHENYL PHENYL ETHER 5 U 

4-CHLORO-3-METHYLPHENOL 5 U 

4-CHLOROANILINE 5 U 
4-CHLOROPHENYL PHENYL ETHER 5 U 

4-METHYLPHENOL 5 U 

4-NITROANILINE 20 U 

4-NITROPHENOL- 20 U 

ACENAPHTHENE 5 U 

ACENAPHTHYLENE 5 U 

ANTHRACENE 5 U 

BENZO(A)ANTHRACENE 5 U 

BENZO(A)PYRENE 5 U 

BENZO(B)FLUORANTHENE 5 U 

BENZO(G,H,I)PERYLENE 5 U - 



CT021 ,&WC INDIAN HEAD 
WATER DATA 
Mitkem Corporation 
SDG: 90093 

Page 4 

~42~W006U002  
01/28/02 
901 30002 
NORMAL 
0.0 % 
UG/L 

S42MW007U002 
01 123102 
90093002 
NORMAL 
0.0 q/, 
UGIL 

S42MW008U001 
01 I3OlO2 
901 45002 
NORMAL 
0.0 % 
UGIL 

SAMPLE'NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TY PE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

S42MW004U002 
01/24/02 
901 07002 
NORMAL 
0.0 % 
UGIL 

ESULT QUAL CODE 3ESULT QUAL CODE 3ESULT QUAL CODE RESULT QUAL CODE 

SEMlVOLATlLES 
BENZO(K)FLUORANTHENE 5 U 
BIS(2-CHLOROETH0XY)METHANE 5 U 

BIS(2-CHLOR0ETHYL)ETHER 5 U 

BIS(2-ETHYLHEXYL)PHTHALATE 5 U 

BUTYL BENZYL PHTHALATE 5 U 

CHRYSENE 5 U 

Dl-N-BUTYL PHTHALATE 5 U 

Dl-N-OCTYL PHTHALATE 5 U 

DIBENZO(A,H)ANTHRACENE 5 U 

DIBENZOFURAN 5 U 

DIETHYL PHTHALATE 5 U 

DIMETHYL PHTHALATE 5 U 

FLUORANTHENE 5 U 

HEXACHLOROBENZENE 5 U 

HEXACHLOROBUTADIENE 5 U 

HEXACHLOROCYCLOPENTADIENE 5 U 
HEXACHLOROETHANE 5 U 

INDENO(l,2,3-CD)PYRENE 5 U 

ISOPHORONE 5 U 

N-NITROSO-Dl-N-PROPYLAMINE 5 U 

N-NITROSODIPHENYLAMINE 5 U 

NAPHTHALENE 5 U 

NITROBENZENE 5 U 

PENTACHLOROPHENOL 20 U 

PHENANTHRENE 5 U 
. . 



CT0245-NSWC INDIAN HEAD 
WATER DATA 
Mitkem Corporation 
SDG: 90093 

SAMPLE NUMBER: S42MW009U001 
SAMPLE DATE: 01/29/02 
LABORATORY ID: 901 30006 
QC-TY PE: NORMAL 

S42MW010U001 
0 1 I30102 
901 45004 
NORMAL 

Page 

3ESULT QUAL CODE 

100.0 % 

RESULT QUAL COD1 

% SOLIDS: 0.0 % 

UNITS: UGlL 
FIELD DUPLICATE OF: 

RESULT QUAL CODE 

SEMIVOLATILES 
2,2'-OXYBIS(1-CHLOROPROPANE) 5 U 

2,4,5-TRICHLOROPHENOL 20 U 

2,4,6-TRICHLOROPHENOL 5 U 

2,4-DICHLOROPHENOL 5 U 

2,4-DIMETHYLPHENOL 5 U 

2,4-DINITROPHENOL 20 U 

2,4-DINITROTOLUENE 5 U 

2,6-DINITROTOLUENE 5 U 

2-CHLORONAPHTHALENE 5 U 

2-CHLOROPHENOL 5 U 

2-METHYLNAPHTHALENE 5 U 

2-METHY LPHENOL 5 U 

2-NITROANILINE 20 U 

2-NITROPHENOL 5 U 

3,3'-DICHLOROBENZIDINE 5 U 

3-NITROANILINE 20 U 

4,6-DINITRO-2-METHYLPHENOL 20 U 

4-BROMOPHENYL PHENYL ETHER 5 U 

4-CHLORO-$METHYLPHENOL 5 U 

4-CHLOROANILINE 5 U 
4-CHLOROPHENYL PHENYL ETHER 5 U 

4-METHYLPHENOL 5 U 

4-NITROANILINE 20 U 

4-NITROPHENOL 20 U 

ACENAPHTHENE 5 U 

ACENAPHTHYLENE 5 U 

ANTHRACENE 5 U 

BENZO(A)ANTHRACENE 5 U 

BENZO(A)PYRENE 5 U 

BENZO(B)FLUORANTHENE 5 U 

BENZO(G,H,I)PERYLENE 5 U 

0 0 %  
UGIL 

RESULT QUAL CODE 

5 U 
20 U 
5 U 
5 U 
5 U 
20 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
20 U 
5 U 
5 U 
20 U 
20 U 
5 U 
5 U 
5 U 
5 U 
5 U 
20 U 
20 U 
5 U 
5 U 
5 u 
5 U 
5 U 
5 U 
5 U 



CT02; S W C  INDIAN HEAD 
WATER DATA 
Mitkem Corporation 
SDG: 90093 

SAMPLE NUMBER:. 
SAMPLE DATE: 
LABORATORY ID: 
QC-TY PE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

S42MW009U001 
01/29/02 
901 30006 
NORMAL 
0.0 % 
UG/L 

RESULT QUAL CODE 
SEMIVOLATILES 
BENZO(K)FLUORANTHENE 5 U 
BIS(2-CHLOROETH0XY)METHANE 5 U 
BIS(2-CHLOR0ETHYL)ETHER 5 U 

BIS(2-ETHY LHEXYL)PHTHALATE 5 U 

BUTYL BENZYL PHTHALATE 5 U 

CHRYSENE 5 U 

Dl-N-BUTYL PHTHALATE 5 U 

Dl-N-OCTYL PHTHALATE 5 U 

DlBENZO(A,H)ANTHRACENE 5 U 

DIBENZOFURAN 5 U 

DIETHYL PHTHALATE 5 U 

DIMETHYL PHTHALATE 5 U 

FLUORANTHENE 5 U 

HEXACHLOROBENZENE 5 U 

HEXACHLOROBUTADIENE 5 U 
HEXACHLOROCYCLOPENTADIENE 5 U 

HEXACHLOROETHANE 5 U 

PHENOL 5 U 
PYRENE 5 U 

INDENO(1,2,3-CD)PYRENE 5 U 
ISOPHORONE 5 U 
N-NITROSO-Dl-N-PROPYLAMINE 5 U 

N-NITROSODIPHENYLAMINE 5 U 

NAPHTHALENE 5 U 

NITROBENZENE 5 U 

PENTACHLOROPHENOL 20 U 

PHENANTHRENE 1 J 

S42MW010U001 
01/30/02 
901 45004 
NORMAL 
0.0 % 
UG/L 

P 

IESULT QUAL CODE IESULT QUAL CODE 

Page 

3ESULT QUAL CODE 



CT0245-NSWC INDIAN HEAD 
WATER DATA 
Mitkem Corporation 
SDG: 90093 

SAMPLE NUMBER: RE01 290201 U 
SAMPLE DATE: 01/29/02 
LABORATORY ID: 901 30004 
QC-TYPE: NORMAL 
% SOLIDS: 0.0 % 

UNITS: UGIL 
FIELD DUPLICATE OF: 

RESULT QUAL CODE 

PESTlClDESlPCBs 
4,4'-DDD 0.020 U 
4,4'.DDE 0.020 U 
4,4'-DDT 0.020 U 
ALDRIN 0.010 U 

ALPHA-BHC 0.01 0 U 

ALPHA-CHLORDANE 0.010 U 
AROCLOR-1016 0.20 U 
AROCLOR-1221 0.40 U 

AROCLOR.1232 0.20 U 
AROCLOR-1242 0.20 U 

AROCLOR-1248 0.20 U 
AROCLOR-1254 0.20 U 

AROCLOR-1260 0.20 U 

BETA-BHC 0.010 U 
DELTA-BHC 0,010 U 

DIELDRIN 0.020 U 

ENDOSULFAN l 0.01 0 U 

ENDOSULFAN I1 0.020 U 
ENDOSULFAN SULFATE 0.020 U 

ENDRIN 0.020 U 

ENDRIN ALDEHYDE 0.020 U 

ENDRIN KETONE 0.020 U 

GAMMA-BHC (LINDANE) 0,010 U 
GAMMA-CHLORDANE 0,010 U 
HEPTACHLOR 0.01 0 U 

HEPTACHLOR EPOXIDE 0.010 U 
METHOXYCHLOR 0.10 U 
TOXAPHENE 1 .O U 

~ 4 2 ~ ~ ~ 0 0 6  
01 124102 
901 07004 
NORMAL 
0.0 % 
UGIL 
S42MW004U002 

IESULT QUAL CODE 

S42MW002U002 
01/23/02 
90093005 
NORMAL 
0.0 % 
UGlL 

IESULT QUAL CODE 

Page 

S42MW003U002 
01 124102 
901 07003 
NORMAL 
0.0 % 
UGIL 

IESULT QUAL CODE 



CTO2 .\ISWC INDIAN HEAD 
WATER DATA 
Mitkem Corporation 
SDG: 90093 

Page 

S42MW007U002 
01 /23/O2 
90093002 
NORMAL 
0.0 % 
UG/L 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TY PE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

S42MW004U002 
01 124/02 
901 07002 
NORMAL 
0.0 % 
UGlL 

S42MW006U002 
01 /28/O2 
901 30002 
NORMAL 
0.0 % 
UG/L 

S42MW008U001 
0 1130/02 
901 45002 
NORMAL 
0.0 % 
UGIL 

-- ~ 

IESULT QUAL CODE RESULT QUAL CODE 
PESTlCIDESIPCBs 

ESULT QUAL CODE 

1.020 U I 

IESULT QUAL CODE 

1.020 U I 

ALPHA-BHC 0.010 U 
ALPHA-CHLORDANE 0.01 0 U 

AROCLOR-1016 0.20 U 

BETA-BHC 0.01 0 U 

DELTA-BHC 0.01 0 U 

ENDOSULFAN l 0.010 U 

ENDOSULFAN ll 0.020 U 

ENDOSULFAN SULFATE 0.020 U 

ENDRIN 0.020 U 

ENDRIN ALDEHYDE 0.020 U 

ENDRIN KETONE 0.020 U 

GAMMA-BHC (LINDANE) 0.010 U 

GAMMA-CHLORDANE 0,010 U 

HEPTACHLOR 0.01 0 U 

HEPTACHLOR EPOXIDE 0.010 U 

METHOXYCHLOR 0.10 U 

TOXAPHENE 1 .O U 



CTO245-NSWC INDIAN HEAD 
WATER DATA 
Mitkem Corporation 
SDG: 90093. 

Page 

SAMPLE NUMBER: S42MW009U001 
SAMPLE DATE: 01 /29/02 
LABORATORY ID: 901 30006 
QC-TYPE: NORMAL 
% SOLIDS: 0.0 % 

UNITS: UGIL 
FIELD DUPLICATE OF: 

RESULT QUAL CODE 

ALPHA-BHC 0.010 U 

ALPHA-CHLORDANE 0.01 0 U 

AROCLOR-1016 0.20 U 

AROCLOR-1221 0.40 U 

AROCLOR.1232 0.20 U 

AROCLOR-1242 0,20 U 

AROCLOR-1248 0.20 U 

AROCLOR-1254 0.20 U 

AROCLOR-1260 0.20 U 

BETA-BHC 0.010 U 

DELTA-BHC 0.01 0 U 

DIELDRIN 0.020 U 

ENDOSULFAN l 0.010 U 

ENDOSULFAN ll 0.020 U 

ENDOSULFAN SULFATE 0.020 U 

ENDRIN 0.020 U 

ENDRIN ALDEHYDE 0.020 U 

ENDRIN KETONE 0.020 U 

GAMMA-BHC (LINDANE) 0.010 U 

GAMMA-CHLORDANE 0.01 0 U 

HEPTACHLOR 0.01 0 U 

HEPTACHLOR EPOXIDE 0.01 0 U 

METHOXYCHLOR 0.10 U 

TOXAPHENE 1 .O U 

~ 4 2 ~ ~ 0 1 0 ~ 0 0 1  
01/30/02 
901 45004 
NORMAL 
0.0 % 
UG/L 

ESULT QUAL CODE 3ESULT QUAL CODE 3ESULT QUAL CODE 
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Overview 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

K. TURNBULL DATE: APRIL 29,2003 

ETHAN G. LEE COPIES: DV FILE 

INORGANIC DATA VALIDATION - TAL METALS, CYANIDE, AND PH 
CTO-805 NSWC INDIAN HEAD 
SAMPLE DELIVERY GROUPS (SDGS) - 80501 

12/SOIU 

S42TP0050107 S42TP0060107 S42TP0070107 
S42TP0080107 S42TP0090107 S42TP0100107 
S42TP0110107 S42TP0120107 S42TP0130107 
S42TP0140107 S42TP0150107 S42TPDUP0107 

The sample set for CTO 805, NSWC Indian Head, SDG 80501, consists of twelve (12) soil 
environmental samples. One field duplicate pair (S42TPDUP0107 1 S42TP0060107) is included 
ir: this SDG. 

The samples were analyzed for target analyte list (TAL) metals, cyanide, and pH. The samples 
were collected by Tetra Tech NUS on February 6-7, 2003 and analyzed by Laucks Testing 
Laboratories under Naval Facilities Engineering Service Center (NFESC) Quality 
Assurance/Quality Control (QAIQC) criteria. Metals and cyanide analyses were conducted using 
CLP method ILM04.0. pH analyses were conducted using method SW846 9045. 

Summary 

All analytes were successfully analyzed, with the exception of cyanide. 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 results, matrix spike results, post-digestion spike results, laboratory duplicate results, 
laboratory control sample (LCS) results, serial dilution results, field duplicate results, detection 
limits, and analyte quantitation. 

All metals analyses, with the exception of mercury, were conducted using Inductively Coupled 
Plasma (ICP) methodologies. Mercury analyses were conducted using Cold Vapor Atomic 
Absorption (CVAA) methodology. 

Maior Problems 

The matrix spike percent recovery (%R) for cyanide was below the 30% control limit. 
Nondetected results reported for cyanide were qualified as rejected (UR). 



TO: TURNBULL, K. - PAGE 2 
DATE: APRIL 29,2003 

Minor Problems 

The contract required detection limit (CRDL) %Rs, run on 2/19/03 at 09:47 for beryllium and 
thallium and at 12:20 for arsenic, beryllium, and thallium, were below the 90% control limit, 
affecting all samples. Positive results <2X CRDL reported for arsenic and beryllium were 
qualified as biased low (L). Positive results reported for arsenic in samples S42TP0050107. 
S42TP0140107, and S42TP0150107 were qualified as estimated (J) due to conflicting 
directional bias. Nondetected results reported for thallium were qualified as biased low (UL). 

The following contaminants were deiected in the laboratory methodlpreparation blanks at the 
following maximum concentrations: 

Maximum Action 
Concentration 
0.706 mg/kg 

Magnesium 17.7 ug/L - 17.7 mg/kg 
Selenium 3.6 ug/L 3.6 mg/kg 
 odium"' 97.532 mglkg 487.66 mg/kg 
Vanadium 0.6 ug/L 0.6 mglkg 
zinc") 0.648 mglkg 3.24 mg/kg 

(" Maximum concentration present in soil 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, if applicable, 
were taken into consideration when evaluating for blank contamination. Positive results 
less than the action level for antimony, cadmium, selenium, and sodium were qualified (B) 
as a result of blank contamination. The remaining analytes were not qualified because 
the results were either greater than the action level or they were nondetects. 

The interfering analyte aluminum was present in sample S42TP0140107 at a concentration 
comparable to the concentration of aluminum in the interference check sample (ICS) solution. 
Several analytes, namely antimony, arsenic, beryllium, cadmium, cobalt, copper, lead. 
potassium, thallium, vanadium, and zinc were present in the ICS solution at concentrations 
that exceeded the absolute value of the instrument detection limit (IDL). lnterference effects 
exist for beryllium, cadmium, and thallium in the affected sample. The positive result reported 
for beryllium was qualified as biased low (L). The nondetected results reported for cadmium 
and thallium were qualified as biased low (UL). 

The interfering analyte aluminum was present in sample S42TPDUP0107 at a concentration 
comparable to the concentration of aluminum in the ICS solution. Several analytes, namely 
antimony, arsenic, beryllium, cadmium, cobalt, copper, lead, potassium, thallium, vanadium, 
and zinc were present in the ICS solution at concentrations that exceeded the absolute value 
of the IDL. lnterference effects exist for beryllium and thallium in the affected sample. The 
positive result reported for beryllium was qualified as biased low (L). The nondetected result 
reported for thallium was qualified as biased low (UL). 

The interfering analyte iron was present in samples S42TP0050107; S42TP0140107, and 
S42TP0150107 at concentrations comparable to the concentration of iron in the ICS solution. 
Several analytes, namely antimony, arsenic, beryllium, cadmium, cobalt, copper, lead, 
potassium, thallium, vanadium, and zinc were present in the ICS solution at concentrations 
that exceeded the absolute value of the IDL. lnterference effects exist for arsenic, beryllium, 
cadmium, and thallium in the affected samples. The positive results reported for arsenic were 
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qualified as estimated (J) due to conflicting directional bias. The positive results reported for 
beryllium were qualified as biased low (L). The nondetected results reported for cadmium and 
thallium were qualified as biased low (UL). 

The interfering analyte iron was present in sample S42TP0070107 at a concentration 
comparable to the concentration of iron in the ICS solutiori. Several analytes, namely 
antimony, arsenic, beryllium, cadmium, cobalt, copper, lead, potassium, thallium, vanadium, 
and zinc were present in the ICS solution at concentrations that exceeded the absolute value 
of the IDL. lnterference effects exist for arsenic, beryllium, and thallium in the affected 
sample. The positive result reported for arsenic was qualified as biased high (K). The 
positive result reported for beryllium was qualified as biased low (L). The nondetected result 
reported for thallium was qualified as biased low (UL). 

The interfering analyte iron was present in sample S42TP0090107 at a concentration 
comparable to the concentration of iron in the ICS solution. Several analytes, namely 
antimony, arsenic, beryllium, cadmium, cobalt, copper, lead, potassium, thallium, vanadium, 
and zinc were present in the ICS solution at concentrations that exceeded the absolute value 
of the IDL. Interference effects exist for beryllium and thallium in the affected sample. The 
positive result reported for beryllium was qualified as biased low (L). The nondetected result 
reported for thallium was qualified as biased low (UL). 

The interfering analyte iron was present in sample S42TP0120107 at a concentration 
comparable to the concentration of iron in the ICS solution. Several analytes, namely 
antimony, arsenic, beryllium, cadmium, cobalt, copper, lead, potassium, thallium, vanadium, 
and zinc were present in the ICS solution at concentrations that exceeded the absolute value 
of the IDL. lnterference effects exist for antimony, arsenic, beryllium, and thallium in the 
affected sample. The positive result repo?ed for antimony was qualified as estimated (J) due 
to conflicting directional bias. The positive result reported for arsenic was qualified as biased 
high (K). The positive result reported for beryllium was qualified as biased low (L). The 
nondetected result reported for thallium was qua1ifie.d as biased low (UL). 

The matrix spike %R for antimony was below the 75% control limit. Positive results reported 
for antimony were qualified as estimated (J) due to conflicting directional bias. 

The matrix spike %Rs for manganese, mercury, and zinc were above the 125% control limit. 
Positive results reported for manganese were qualified as estimated (J) due to conflicting 
directional bias. Positive results reported for mercury and zinc were qualified as biased high 
(K)- 

Laboratory duplicate imprecision (RPD >35%) was noted for antimony and manganese. 
Positive results reported for antimony and manganese were qualified as estimated (J). 

The ICP serial dilution percent differences (%Ds) for copper and potassium were >lo% and 
the initial sample concentrations were >50X the IDL. Positive results reported for copper and 
potassium were qualified as estimated (J). 

Field duplicate imprecision (RPD >50%) was noted for lead for field duplicate pair 
S42TPDUP0107 1 S42TP0060107. Positive results reported for lead were qualified as 
estimated (J). 
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Notes 

The CRDL %Rs, run on 2/19/03 at 09:47 and 12:20 for selenium, and on 2/21/03 at 09:43 and 
12:22 for lead, were above the 110% control limit, affecting all samples. No qualification action 
was required for selenium because all sample results were either >2X the CRDL or they were 
previously qualified for blank contamination. No qualification action was required for lead because 
all sample results were >2X the CRDL. 

The matrix spike OARS for aluminum and iron were below the 75% control limit and above the 
125% control limit, respectively. No qualification action was required for these analytes because 
the initial sample concentrations were >4X the spike added. 

The matrix spike %R for cyanide was extremely low (4%). 'The laboratory was contacted and Anh 
Ho verified that the low recovery was correct. 

Executive Summary 

Laboratory Performance: Several analytes were qualified due to calibration noncompliance. 
Several analytes were present in the laboratory methodlpreparation blanks. Several analytes 
were qualified due to laboratory duplicate imprecision. 

Other Factors Affecting Data Quality: Several analytes in several samples were qualified due to 
ICP interference. Several analytes were qualified due to matrix spike noncompliance. Several 
analytes were qualified due to ICP serial dilution noncompliance. Lead was qualified due to field 
duplicate imprecision. 

The data for these analyses were reviewed with reference to the "National Functional Guidelines 
for Inorganic Review", 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)." 

Tetra Tech NUS 
Ethan G. Lee 
Environmental Scientist 

~ u a l i t ~  Assurance Officer 
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Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 

Data Qualifier Key: 

U Value is a nondetect as reported by the laboratory. 

UL - Nondetect is considered biased low as a result of technical noncompliance. 

UR - Nondetect is rejected as a result of technical noncompliance. 

B Positive result is considered to be an artifact of blank contamination and should 
not be considered present. 

J Positive result is considered estimated as a result of technical noncompliance. 

K Positive result is considered biased high as a result of technical noncompliance. 

L Positive result is considered biased low as a result of technical noncompliance. 



APPENDIX A 

QUALIFIED ANALYTICAL RESULTS 



Qualifier Codes: 

Lab Blank Contamination 

F a  Blank Contamination 

Calibration (i-e.. X RSDs, YoDs, ICVs, CCVs. RPDs. RRFs, etc.) Noncompliance 

MSIMSD Noncompliance 

LCSRCSD Noncompliance 

Lab Duplicate Imprecision 

Field DupTite Imprecision 

Holding Time Exceedance 

ICP Serial Dilution Noncompliance 

GFAA PDS - GFAA MSA's r < 0.995 

ICP Interference - include ICSAB % R's 

Instrument Calibration Range Exceedance 

Sample Preservation 

Internal Standard Noncompliance 

Internal Standard Noncompliance Dioxins 

Recovery Standard Noncompliance Dioxins 

Clean-up Standard Noncompliance Dioxins 

Poor Instrument Performance (i-e.. base-time drifting) 

Uncertainty near detection limit (< 2 x IDL for inorganics and tCRQL for organics) 

Other problems (can encompass a number of issues) 

Surrogates Recovery Nmompliince 

PesticideJPCB Resolution 

% Breakdown Noncompliance for DOT and Endrin 

PesWCD% between columns for positive results 

Non-linear calibrations. tuning r c 0.995 (correlation coefficient) 

EMPC result 

Signal to noise response drop 
Percent solids 40% 
Uncertainty at 2 sigma deviation is less than sample activity 



PROJ-NO: 4020 
SDG: 80501 MEDIA: SOIL DATA FRACTION: M 

nsample 

samp-date 
lab-Id 

qc-type 
unlts 

Pct-Solids 
DUP-OF: 

nsample S42TP0050107 
samp-date 2/6/2003 
lab-Id 0302086-01 

qc-tYPe N M 
units MGlKG 
Pct-Sollds 81.5 
DUP-OF: 

Parameter Parameter 

nsample S42TP0070107 
samp-date 2/6/2003 
lab-Id 0302086-03 

W-tYPe NM 
unlts MGlKG 
Pct-Sollds 80.8 
DUP-OF: 

I ~ V ~ I I Q U Z ]  
Result Qual Code 

ALUMINUM 16200 

Result Parameter 

ALUMINUM 18400 
ANTIMONY 2.0 B A 

ALUMINUM 15500 
ANTIMONY 2.6 B A 

Val 
Qual Result 

ANTIMONY 1.3 0 A 
ARSENIC 2.3 J CK 
BARIUM 65.4 

Qual 
Code 

I I I 

ARSENIC 3.61 - LI C 
BARIUM 1011 

Val 
Qual 

BERYLLIUM 0.64 L C 
CADMIUM 1.8 

Qual 
Code 

CADMIUM 0.07 UL K 
CALCIUM 93.1 
CHROMIUM i 22.7 

1 

CHROMIUM 26.6 

COBALT 10.6 - 

COPPER 13.8 J I 
IRON 28400 

I I 

COPPER 3231 JI I 
IRON 1 200001 

LEAD 17.51 J I G 

MAGNESIUM 1 16301 
LEAD 82.4 J G 
MAGNESIUM 958 .-. 

MANGANESE 1891 J DF 
MERCURY 0.0521 K D 

- 

MERCURY 0.15 K D 

NICKEL . 19.5 
POTASSIUM 879 J I POTASSIUM 1310 J I 

SELENIUM 3.3 0 A 
. .. . I --- 

SELENIUM 4.51 - . . 

SILVER 4.2 

SODIUM 38.4 U 
SILVER 3.21 
SODIUM 1521 81 A SODIUM 267 0 A 

THALLIUM 0.80 UL CK 
- - . -- 

THALLIUM 0.81 UL CK 
VANADIUM 
ZINC 

VANADIUM 
ZINC 
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VANADIUM 
ZINC 

37.9 
44.1 

35.6 
207 

27.1 
332 K K D 

- - 

K D D 
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n s a m p l e  

samp-date  
lab-Id 

qc-ty Pe 
un i ts  
Pct-Sol ids 
DUP-OF:  

nsarnp le  
samp-date  
lab-Id 

qc-type 
un i ts  
Pct-Sol ids 
DUP-OF:  

n s a m p l e  
sarnp-date 
lab-Id 

qc-type 
un l ts  
Pct-Sol ids 
DUP-OF: 1 Pa rame te r  1 R;;t ::;I 1 

ALUMINUM 11200 
ANTIMONY 
ARSENIC 5.1 

Parameter  I Parameter  

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 77.71 

ALUMINUM 
ANTIMONY 
ARSENIC 

8410 
0.87 

16600 
138 
7.5 

B E ~ Y ~ L I U M  

B 

0.441 LI C BERYLLIUM 

CADMIUM 
CALCIUM 

A J 

BERYLLIUM 
CADMIUM 
CALCIUM 

D F  
- 

0.41 
3.1 

1090 
CADMIUM 

COBALT 
COPPER 
IRON 

LEAD 

COBALT 
COPPER 
IRON 8590 
LEAD 
MAGNESIUM 535 

0.76 
' 0.23 

155 
4.01 

COBALT 
COPPER 
IRON 
LEAD 

. . , . - . . 
I I I 

MANGANESE J I  D F  

L 

6.0 
50.8 

19800 
58.1 

C K  L 

B 

5.4 
18.0 

23200 
58.0 

~ - - 

MANGANESE 1411 JI D F  

MERCURY 0.31 1 KI  D 

-- 

C 
A 

J 

J 
~ -~ ~ 

MANGANESE 

MERCURY 

- -  

POTASSIUM 1150 J I 

SELENIUM 2.6 B A 

I 

G 

J 

J 

I 

G 

108 
0.034 

. .-. 

SELENIUM 2.4 B A 
SILVER 2.4 

POTASSIUM 
SELENIUM 

SODIUM 39.41 UI 
THALLIUM 0.841 ULI C 

J 
K 

D F  
D 

409 
1.7 

--- .  

THALLIUM 0.81 U L  C K  

VANADIUM 29.2 

SODIUM 

J 
B 

1191 B I  A 

P a g e  2 of 4 [3/14/2003 1 O:37: 1 2 AM] 

I 

A 

VANADIUM 

THALLIUM 

25.21 

0.771 UL] C 

ZINC 21.91 K I D 
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nsample 
samp-date 

lab-Id 

qc-type 
unlts 
Pct-Solids 
DUP-OF: 

S42TP0110107 
2/6/2003 

0302086-07 
N M 
MGIKG 
83.8 

nsample S42TP0120107 
samp-date 2/6/2003 

lab-id 0302086-08 

qc-tYPe N M 
unlts MGIKG 
Pct-Solids 81.1 
DUP-OF: 

Parameter 

ALUMINUM 

nsample S42TP0130107 
samp-date 2/7/2003 
lab-Id 0302086.1 0 

qc-tYPe NM 
units MG/KG 
Pct-Solids 82.6 
DUP-OF: 

Parameter Parameter 

ALUMINUM 

Result 

1 1900 ALUMINUM 
ANTIMONY 

Result Result 

12000 
ANTIMONY 

Val 
Qual 

11100 
1.1 0.751 01 A 

ARSENIC 

Val 
Qual 

Qual 
Code 

Val 
Qual 

3.11 LI C ARSENIC 

Qual 
Code 

Qual 
Code 

B 
- - 

7.91 K[ K ARSENIC . . . . - -. . . - I I I 

A 
4.41 I 

BARIUM BARIUM 

CADMIUM 

CALCIUM 
CHROMIUM 

50.11 BARIUM 1191 

CADMIUM 

CALCIUM 
CHROMIUM 

89.81 

0.06 

758 
15.3 

20.3 

3550 
32.8 

CADMIUM U 1.41 

COBALT 
COPPER 

IRON 

CALCIUM 1 14801 

- - -  

COPPER 
IRON 

16.7 
18.6 

17300 

31 2 
50200 

COPPER 1 11.8 
IRON 1 18300 

MAGNESIUM 
MANGANESE 
MERCURY 

J J 

J LEAD 

MAGNESIUM 21 60 

I J I 

G 17.0 
935 

413 
0.040 

. -. . 

MANGANESE 
MERCURY 

MANGANESE 
MERCURY 

I 

POTASSIUM 
SELENIUM 

J 
K 

24 1 
0.27 

148 
0.1 1 

~ - 

THALLIUM 0.72 UL C 
VANADIUM 25.2 

DF 
D 

SILVER 0.57 U 

1490 

2.3 

I POTASSIUM 643 J . -. . 
I I I 

..- - - 

THALLIUM 0.71 U L C 
VANADIUM 37.1 

J 
K 

J 
K 

SILVER 33.3 

SODIUM 36.1 U 

SELENIUM SELENIUM 
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DF 
D 

DF 
D 

J 
B 4.2 2.31 81 A 

I 
A 
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nsample 
samp-date 
lab-Id 

qc-type 
units 
Pct-Solids 
DUP-OF: 

nsample 
samp-date 
lab-Id 

qc-type 
unlts 
Pct-Sollds 
DUP-OF: 

S42TP0150107 nsarnple 
2/7/2003 samp-date 
0302086-1 2 lab-id 
N M qc-type 
MG/KG units 
83.1 Pct-Solids 

DUP-OF: 
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nsample 
sarnp-date 
lab-Id 

WJYPe 
Pct-Sollds 
DUP-OF: 

nsample 
sarnp-date 
lab-Id 

qc-type 
Pct-Solids 
DUP-OF: 

nsarnple 
sarnp-date 
lab-id ' 
qc-type 
Pct-Sollds 
DUP-OF: 

Parameter 

CYANIDE 
P H 

Parameter I units / Result I Val I Qua1 I 
Qual Code 

units 

MG/KG 

S.U. 
CYANIDE 
PH 

units 

Page 1 of 4 [4/29/2003 4:29:30 PM] 

Result 

0.6 
5.0 

MG/KG 
S.U. 

CYANIDE 
PH 

Result Val 
Qual 

UR 0.6 
5.3 

MGIKG 
S.U. 

Qual 
Code 

D 

Val 
Qual 

Qual 
Code 

UR 0.6 
6.8 

D UR D 
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nsample 
samp-date 

lab-id 

qc-type 
Pct-Solids 

DUP-OF: 

nsarnple 
samp-date 

lab-Id 

qc-type 
Pct-Solids 
DUP-OF: 

nsample 
samp-date 
lab-Id 

W-tYPe 
Pct-Solids 
DUP-OF: 

I I I I 

PH I S.U. 1 7.31 

Parameter 

CYANIDE 

-- 
Parameter 

Qual Code 
- 

CYANIDE MGIKG 0.6 UR 

units 

MGIKG 

Parameter 

CYANIDE 
LPH / S.U. 1 6.41 

1 I I I 

1 S.U. 1 6.31 

Result 

0.7 

Val 
Qual 

UR 

units 

MGlKG 

1 
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Oual 
Code 

D 

Qual 
Code 

D 

Result 

0.7 

Val 
Qual 

UR 
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nsarnple S42TP0110107 

sarnp-date 2/6/2003 
lab-Id 0302086-07 

qc-type N M 
Pct-Sollds 83.8 

DUP-OF: 

nsarnple 

sarnp-date 

lab-id 

W-tYPe 
Pct-Solids 

DUP-OF: 

nsarnple 
samp-date 

lab-Id 

qc-type 
Pct-Solids 
DUP-OF: 

I Parameter Parameter unlts 

CYANIDE 
PH . . 

units 

CYANIDE 
PH 
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Result 
-- - 

MG/KG 
S.U. 

Result Parameter 

CYANIDE 
PH 

MGlKG 
S.U. 

Val 
Qual 

0.6 
6.4 

Qual 
Code 

Val 
Qual 

units 

MGlKG 
S.U. 

0.6 
7.3 

Qua1 
Code 

UR 

Result 

0.6 
6.4 

D UR D 

Val 
Qual 

UR 

Qual 
Code 

D 
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nsarnple 
samp-date 
lab-id 

qc-type 
Pct-Solids 
DUP-OF: 

nsample 
samp-date 
lab-id 

qc-type 
Pct-Solids 
DUP-OF: 

nsample 
samp-date 
lab-Id 

qc-type 
Pct-Sollds 
DUP-OF: 
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Parameter 

CYANIDE 
PH 

Parameter 

CYANIDE 
P H 

Parameter 

CYANIDE 
PH 

units 

MGlKG 
S.U. 

units 

MGIKG 
S.U. 

Result 

0.6 
5.2 

Qua1 
Code 

D 

units 

MGIKG 
S.U. 

Result 

0.6 
5.7 

Val 
Qua1 

UR 

Result 

0.6 
5.4 

Val 
Qual 

UR 

Qual 
Code 

D 

Val 
Qual 

UR 

Qua1 
Code 

D 
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SUBJECT: 

SAMPLES: 

Overview 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

K. TURNBULL DATE: APRIL 29,2003 

ETHAN G. LEE COPIES: DV FILE 

INORGANIC DATA VALIDATION - PERCHLORATE 
CTO-805 NSWC INDIAN HEAD 
SAMPLE DELIVERY GROUP (SDG) - 031496 

The sample set for CTO 805, NSWC Indian Head, SDG 031496, consists of nine (9) soil 
environmental samples. One (1) field duplicate pair (S42TPDUP0107 / S42TP0060107) is 
included in this SDG. 

The samples were analyzed for perchlorate. The samples were collected by Tetra Tech NUS 
February 6, 2003 and analyzed Applied Physics and Chemistry Laboratory under Naval Facilities 
Engineering Service Center (NFESC) Quality AssuranceIQuality Control (QAIQC) criteria. 
Perchlorate analyses were conducted using EPA method 314.0. 

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, matrix spike results, laboratory 
duplicate results, laboratory control sample (LCS) results, field duplicate results, detection limits, 
and analyte quantitation. 

Minor Problems 

The results for perchlorate in samples S42TP0050107, S42TP0080107, S42TP0100107, and 
S42TP0120107 were below the reporting limit but above the method detection limit. Positive 
results reported for perchlorate in these samples were qualified as estimated (J) due to 
uncertainty near the detection limit. 

Field duplicate imprecision (RPD >50%) was noted for perchlorate in field duplicate pair 
S42TPDUP0107 / S42TP0060107. Positive results were qualified as estimated (J) in this field 
duplicate pair only. 



TO: TURNBULL, K. - PAGE 2 
DATE: APRIL 29,2003 

Executive Summary 

Laboratory Performance: No laboratory quality control issues were noted for this SDG. 

Other Factors Affecting Data Quality: Perchlorate was qualified due to uncertainty near the 
detection limit in several samples. Perchlorate was qualified due to field duplicate imprecision. 

The data for these analyses were reviewed with reference to the "National Functional Guidelines 
for Inorganic Review", April 1993 and the NFESC document entitled "Navy IRCDQM" (September 
1 999). 

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 
Ethan G. Lee 
Environmental Scientist 

Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 

Data Qualifier Key: 

U Value is nondetect as reported by the laboratory. 

J Positive result is considered estimated as a result of technical noncompliance. 



APPENDIX A 

QUALIFIED ANALYTICAL RESULTS 



Qualif i  Codes: 

Lab Blank Contamination 

field Blank Contamination 

lance Calibration (i-e.. % RSDs. %Ds, ICVs. CCVs. RPDs. RRFs, etc.) Noncompl' 

MSmASD Noncompliance 

LCSRCSO Noncomptiance 

Lab Duplicate Imprecision 

Field DupTite Imprecision 

Hdding Time Exceedance 

ICP Serial Oifution Noncompliance 

J = GFAA PDS - GFAA MSA's r < 0.995 

K = ICP Interference - indude ICSAB % R's 

Instrument Calibration Range Exceedam 

Sample Preservation 

lnternal Standard Noncompliance 

Internal Standard ~ o n c o m p l i i  Dioxins 

Recovery Standard Noncompliance Dioxins 

Clean-up Standard Noncompliance Dioxins 

Poor lnstrument Performance fi-e.. base-time drifting) 

Uncertainty near detection limit (< 2 x IDL for inorganics and &RQL for organics) 

Other problems (can encompass a number of issues) 

Surrogates Recovery Noncompliance 

PesticidefPCB Resolution 

% Breakdown Noncompliance for DDT and Endrin 

PesVPCD% between columns for positive results 

Non-linear calibrations. tuning r <0.995 (correlation coefficient) 

EMPC result 

Signal to noise response drop 
.Percent solids <30% 
Uncertainty at 2 sigma deviation is less than sample activity 



PROJ-NO: 4020 
SDG: 031496 MEDIA: SOIL DATA FRACTION: MI 

nsarnple 
samp-date 

lab-Id 

qc-type 
Pct-Sollds 
DUP-OF: 

nsarnple 
samp-date 
lab-Id 

qc-type 
Pct-Solids 
DUP-OF: 

Parameter 

'PERCENT MOISTURE 
 PERCHL LOR ATE 

nsarnple 
samp-date 

lab-Id 

qc-type 
Pct-Solids 
DUP-OF: 

Parameter units Result Val Qual Parameter Result Val Qual 
Qual Code Qual Code 

units 

% 

UGIKG 
PERCENT MOISTURE % 19.3 

.. 

PERCHLORATE UGIKG 88.2 J G 

Page 1 of 3 [4/29/2003 10:39:36 AM] 

Result 

19.5 
11.2 

Val 
Qual 

J 

Qual 
Code 

P 



SDG: 031496 , MEDIA: SOIL DATA FRACTION: MI 

nsample 

samp-date 
lab-Id 

qc-type 
Pct-Solids 

DUP-OF: 

nsample 
samp-date 
lab-Id 

qc-type 
Pct-Solids 
DUP-OF: 

nsample S42TP0100107 
samp-date 2/6/2003 
lab-Id 

qc-type 
Pct-Solids 

DUP-OF: 

Parameter I Parameter 

'PERCENT MOISTURE 
PERCHLORATE 

1 unlts I Result I Val I Qual / 
Qual Code 

% 

UGIKG 

Parameter 

PERCENT MOISTURE 
PERCHLORATE 

PERCENT MOISTURE 
PERCHLORATE 

Page 2 of 3 [4/29/2nn3 1 O:39:36 AM] 

32.3 

12.7 
% 

UG/KG J 
21.4 

31.2 P 



SDG: 031496 MEDIA: SOIL DATA FRACTION: MI 

nsarnple 

sarnp-date 
lab-id 

qc-type 
Pct-Sollds 
DUP-OF: 

Parameter Result Val Qual 1 units / / Qual I Code 1 

Page 3 of 3 (412912003 10:39:37 AM] 

nsarnple S42TP0120107 nsample S42TPDUP0107 
samp-date 2/6/2003 sarnp-date 2/6/2003 
lab-Id 03-1 496-8 lab-Id 03-1 496-9 

qc-type N M w - t w  N M 
Pct-Solids 80 Pct-Sollds 78 
DUP-OF: DUP-OF: S42TP0060107 

-. -- 
Parameter 

PERCENT MOISTURE 
PERCHLORATE UGIKG 

Parameter 

PERCENT MOISTURE 
PERCHLORATE 

unlts 

% 
UGIKG 

Result 

19.7 
18.7 

Val 
Qual 

J 

Qual 
Code 

P 



TO: 

FROM: 

SUBJECT: 

SAMPLES: 

Overview 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

K. TURNBULL DATE: MARCH 18,2003 

ETHAN G. LEE COPIES: DV FILE 

INORGANIC DATA VALIDATION - PERCHLORATE 
CTO-805 NSWC INDIAN HEAD 
SAMPLE DELIVERY GROUP (SDG) - 031532 

3/SOIU 

S42TP0130107 S42TP0140107 S42TP0150107 

The sample set for CTO 805, NSWC Indian Head, SDG 031532, consists of three (3) soil 
environmental samples. 

The samples were analyzed for perchlorate. The samples were collected by Tetra Tech NUS on 
February 7, 2003 and analyzed Applied Physics and Chemistry Laboratory under Naval Facilities 
Engineering Service Center (NFESC) Quality AssuranceIQuality Control (QAIQC) criteria. 
Perchlorate analyses were conducted using method EPA 314.0. 

Summary 

Ali 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, matrix spike results, laboratory 
duplicate results, laboratory control sample (LCS) results, detection limits, and analyte 
quantitation. 

Minor Problems 

e The results for perchlorate in samples S42TP0140107 and S42TP0150107 were below the 
reporting limit but above the measured detection limit. Positive results reported for 
perchlorate in these samples were qualified as estimated (J) due to uncertainty near the 
detection limit. 

Executive Summarv 

Laboratory Performance: No laboratory quality control issues were noted for this SDG. 

Other Factors Affecting Data Quality: Perchlorate was qualified due to uncertainty near the 
detection limit. 

The data for these analyses were reviewed with reference to the "National Functional Guidelines 
for Inorganic Review", April 1993 and the NFESC document entitled "Navy IRCDQM" (September 
1 999). 



TO: TURNBULL, K. - PAGE 2 
DATE: MARCH 18,2003 

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)." 

k + y  
Tetra Tech NUS 
Ethan G. Lee 
Environmental Scientist 

+-&A 
" etraKe NUS 

J ~ o s e r k f ~ .  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 

Data Qualifier Kev: 

J Positive result is considered estimated as a result of technical noncompliance. 



APPENDIX A 

QUAUHED ANALYTlCqL RESULTS 



= Lab Blank Contamination 

= F& Blank Contamination 

= Calibration ( ie ,  % RSDs. 'MIS, ICVs. CCVs. RPDs, RRFs, etc.) Noncompliance 

= MS/MSD Noocompkmce 

= LCSRCSO Noncompliance 

= Cab Duplicate Imprecision 

= Field Duplicate Imprecision 

= Holding T i e  Exceedance 

= ICP Serial Dilution Noncompliance 

= GFAA PDS - GFAA MSA's r t 0.995 

= ICP Interference - indude ICSAB % R's 

= lnst~ment Calibratim Range Exceedance 

= Sample Preservation 

= Internal Standard Noncompliance 

= Internal Standard Noncompliance Dioxins 

= Recovery Standard Noncompliance Dioxins 

= Clean-up Standard Noncompliance Dioxins 

= Poor Instrument Performance (i-e.. base-time drifting) 

= Uncertainty near detection Cmit (< 2 x IM for inorganics and <CRQL for organics) 

= Other problems (can encompass a number of issues) 

= Surrogates Recovery Noncompliance 

= PesticideIPCB Resolution 

= % Breakdown Noncompliance for DOT and Endrin 

= Pest/PCD% between columns for positive results 

= Non-linear calibrations. tuning r < 0.995 (correlation coefficient) 

= EMPC result 

= Signal to noise response drop 
= Percent solids <30% 
= Uncertainty at 2 sigma deviation is less than sample activity 



PROJ-NO: 4020 
SDG: 031532 MEDIA: SOIL DATA FRACTION: MI 

nsarnple S42TP0130107 
samp-date 2/7/2003 
lab-id 03-1532-1 

W-tYPe N M 
Pct-Sollds 81 

DUP-OF: 

nsarnple 
sarnp-date 
lab-id 

qc-type 
Pct-Sollds 
DUP-OF: 

nsarnple 
sarnp-date 

lab-id 

qc-type 
Pct-Sollds 

DUP-OF: 
-- - 

Parameter I units I Result 1 Val / Qual I Parameter 

PERCENT MOISTURE 

PERCHLORATE 

I 

PERCENT MOISTURE 1 O h  

PERCHLORATE IUG/KG 

Parameter unlts Result Val Qual 

PERCENT MOISTURE 

PERCHLORATE UG/KG 18.1 

18.7 

28.5 

Page 1 of 1 [4/29/2003 1 :23:45 PM] 



1 ~ 1  Tetra Tech NUS INTERNAL CORRESPONDENCE 

TO: K. TURNBULL DATE: MAY 6,2003 

FROM: BERNARD F SPADA Ill COPIES: DV FILE 

SUBJECT: ORGANIC DATA VALIDATION- VOC/SVOC/PEST/PCB/EXP 
CTO 805, NSWC INDIAN HEAD 
SDG 80501 

SAMPLES: 14/Soil 

Overview 

The sample set for CTO 805, NSWC INDIAN HEAD, SDG 80501 consists of eleven (1 1) environmental soil 
samples, two (2) trip blanks, and one (1) field duplicate. The trip blank samples denoted with an aslerisk (') 
were analyzed for volatile organic compounds (VOC). All remaining samples were analyzed for VOC, 
semivolatile organic compounds (SVOC), pesticides (PEST), polychlorinated biphenyls (PCB), and 
explosives (EXP). The field duplicate pair included in this SDG is S42TPDUP0107 and S42TP0060107. 

The samples were collected by Tetra Tech NUS on February 6 and 7,2003 and analyzed by Laucks Testing 
Laboratories. All analyses were conducted in accordance with Naval Facilities Engineering Service Center 
(NFESC) Quality Assurance/Quality Control (QAIQC) criteria using 0LM04.2 and SW-846 8330 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 spikeblank 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 semivolatile continuing calibration performed on February 27 at 07:18 was below the 0.05 
relative response factor (RRF) quality control criteria for hexachlorocyclopentadiene. All non- 
detected results for hexachlorocyclopentadiene in samples S42TP0100107, S42TP0110107. 
S42TP0120107, S42TP0130107, S42TP0140107, S42TP0150107, and S42TPDUP0107 were 
rejected (UR). 



The following table summarizes the pesticide1PCB % difference between analytical columns 
non-compliances. 

Sample Compound O/O Difference Qualification 

S42TP0070107 Dieldrin 146.5 R 

S42TP0120107 Dieldrin 222.7 
alpha-Chlordane 137.1 

S42TPDUP0107 Dieldrin 746.7 R 

Minor 

Several samples had positive results below the detection limit but above the method detection 
limit. These samples were qualified as estimated (J) due to uncertainty near detection limit. 

The field duplicate pair S42TPDUP0107 and S42TP0060107 exceeded the 50% relative 
percent difference (RPD) quality control criteria for trichlorofluoromethane, 
benzo(a)anthracene, benzo(g,h,i)perylene, bis(2-ethylhexyl)phthalate, chrysene, fluoranthene, 
phenanthrene, and pyrene. All results for the aforementioned compounds were qualified as 
estimated (J) in the field duplicate pair. 

The volatile continuing calibration performed on February 13 at l4:38 and February 14 at 14:15 
on the "flipper" instrument exceeded the 25% difference quality control criteria (but was ~ 5 0 % )  
for acetone. The positive results for acetone in samples S42TB0020007, S42TP0070107, 
S42TP0080107, S42TP0090107, S42TPO110107, S42TP0120107, S42TP0130107, 
S42TP0150107, and S42TPDUP0107. 

The semivolatile continuing calibration performed on February 26 at l3 : lg  exceeded the 25% 
difference quality control criteria (and was 950%) for hexachlorocyclopentadiene. All results 
for hexachlorocyclopentadiene were qualified as estimated (UJ) in samples S42TP0050107, 
S42TP0060107, S42TP0070107, S42TP0080107, and S42TP0090107. 

The following compound was detected in the soil method blank: 

Maximum Blank 
Compound Concentration Action Level 
Methylene chloride 5.0 ugkg 50 ugkg 

Sample aliquot, and dilution factors were taken into consideration when applying the blank action 
levels. Positive results for methyiene chloride below the blank action level were qualified as non- 
detected, (B). The field quality control blanks were not qualified for method blank 
contamination. The semivolatile method blank also had TICS present at 6.49, 8.88, and 18.16 
minutes. All TICS in the environmental samples with the above retention times were lined-out of 
the Form 1's. 

Samples S42TP0050107, S42TP0060107, S42TP0070107, S42TP0080107, S42TP0120107, 
and S42TPDUP0107 exceeded the holding time for explosives analysis by SW-846 8330. All 
results for 1,3,5-trinitrobenzene, 1,3-dinitrobenzene, 2,4,6-trinitrotoluene, 2-amino-4,6- 
dinitrotoluene, 2-nitrotoluene, 3-nitrotoluene, 4-amino-2,6-dinitrotoluene, 4-nitrotoluene, HMX, 



nitrobenzene, RDX, and TETRYL were qualified as estimated (J. UJ) in the aforementioned 
samples. 

Samples S42TP0100107, S42TP0110107, S42TP0120107, and S42TPDUP0107 exceeded the 
holding time for nitroguanidine analysis by SW-846 8330. All results for nitroguanidine were 
qualified as estimated (UJ) in the aforementioned samples. 

The following table summarizes the pesticideJPCB % difference between analytical columns 
non-compliances. 

Sample Compound % Difference Qualification 

Notes 

The compounds 2,4-dinitrotoluene and 2,6-dinitrotoluene were analyzed in both the SVOC and EXP fractions 
with the exception that 2,6-dinitrotoluene was not reported in the EXP fraction of sample S42TP0120107. 
The results for the aforementioned compounds were removed from the EXP fraction. 

The volatile initial calibration performed on February 14 on the "orcan instrument was below the 0.05 relative 
response factor (RRF) quality control criteria for Acetone. No qualifications were made on this basis because 
no results for acetone were used from this calibration. 

The volatile continuing calibration performed on February 18 at 11 :27 on the "orcan instrument exceeded the 
25% RSD quality control criteria (but was <50%) for 1,1,2,2-tetrachloroethane. No qualifications were made 
on this basis because the associated result was non-detected. 

Sample S42TP0090107 was re-analyzed at a dilution because the concentration of xylenes and 
ethylbenzene present exceeded the linear calibration range of the instrument. The results for xylenes and 
ethylbenzene from the diluted analysis was transposed to the un-diluted analysis and used for validation. 
The result for ethylbenzene in the diluted analysis was below the reporting limit. The result from the diluted 
analysis was qualified as estimated (J) due to uncertainty near the detection limit and used for validation. 

The semivolatile initial calibration performed on December 31 exceeded the 30% RSD quality control criteria 
(but was ~50%) for hexachlorocyclopentadiene. No action was taken because all results for 
hexachlorocyclopentadiene 'were non-detected. 

The semivolatile continuing calibration performed on February 26 at 13:19 exceeded the 25% difference 
quality control criteria (but was <50%) for 2-nitroaniline, 2,4-dinitrophenol, 4,6-dinitro-2-methylphenol, and 
atrazine. No action was taken because all associated results for the aforementioned compounds were non- 
detected. 

The semivolatile continuing calibration performed on February 27 at 07:18 exceeded the 25% RSD quality 
control criteria (but was <50°h) for 2,4-dinitrophenol, 4-nitrophenol, atrazine, and di-n-octylphthalate. No 
action was taken because all associated results were nondetected. 

The surrogates phenoLd5 and nitrobenzene-d5 exceeded the percent recovery quality control criteria in 
sample S42TP0090107DL. No qualifications were made on this basis because the sample was analyzed at 
a dilution. 

Sample S42TP0090107 was re-analyzed at a dilution because the concentration of bis(2-ethylhexyl)phthalate 
present exceeded the linear calibration range of the instrument. The result for bis(2-ethylhexyl)phthalate 
from the diluted analysis was transposed to the un-diluted analysis and used for validation. 

The PESTPCB initial calibration performed on March 3 exceeded the 20% RSD quality control criteria (but 



was <4O0lO) for alpha-BHC and delta-BHC on both columns. No qualifications were made on this basis 
because all results for the aforementioned compounds were non-detected. 

The PESTIPCB initial calibration performed on March 3 exceeded the 20% RSD quality control criteria (but 
was <40%) for gamma-BHC on one column. No qualifications were made on this basis because the other 
column was compliant. 

The PESTIPCB continuing calibration performed on March 3 at 23:28 exceeded the 15% difference quality 
control criteria (but was <3O0lO) for 4,4'-DDT on one column. No qualifications were made on this basis 
because the other column was compliant. 

The PESTIPCB continuing calibration performed on March 4 at 09:08 exceeded the 15% difference quality 
control criteria (and was >30%) for alpha-BHC on one column. No qualifications were made on this basis 
because the other column was compliant. 

The PESTPCB continuing calibration perfonned on March 4 at 18:20 exceeded the 15% difference quality 
control criteria (but was <30%) for 4,4'-DDT on one column. No qualifications were made on this basis 
because the other column was compliant. 

The surrogate decachlorobiphenyl exceeded the percent recovery quality control criteria in the PESTIPCB 
fraction of samples S42TP0080107, S42TP0120107, and S42TP01201 O7DL on one column. No 
qualifications were made on this basis because the other column was compliant. 

The MSD of sample S42TP0090107 exceeded the percent recovery quality control criteria for dieldrin. No 
qualifications were made on this basis because the MS was compliant. 

The blank spike of the explosives fraction exceeded the percent recovery quality control criteria for 1,3- 
dinitrobenzene on both columns. No qualifications were made on this basis because all results for 1,3- 
didntrobenzene were non-detected. 

The blank spike of the explosives fraction exceeded the percent recovery quality control criteria for HMX and 
1,3,5-trinitrobenzene on one column. No qualifications were made on this basis because the other column 
was compliant. 

2,6-dinitrotoluene was reported in the SVOC fraction but not in the explosives fraction of sample 
S42TP0120107. The reviewer questioned the result and examined the spectra suggesting that the result 
was not real. The laboratory was contacted and concurred that the result was not valid. The result was 
changed in the database and the Form I was re-submitted. 

2,4 and 2,6-dinitrotoluene were reported in the SVOC and EXP fractions. The compounds were removed 
from the EXP fraction. 

Executive Summary 

Laboratory Performance: Qualifications were made based on calibrations, %D between analytical columns, 
holding time non-compliances, and method blank contamination. The laboratory reported a false positive for 
2,6-dinitrotoluene in the SVOC fraction. 

Other Factors Affecting Data Quality: Qualifications were made based on field duplicate imprecision. 

The data for these analyses were reviewed with reference to US. 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 
ChernistlData Validator 

Quality Assurance Officer 

Attachments: 

Appendix A - Qualified Analytical Results 
Appendix B - Results as Reported by the Laboratory 
Appendix C - Support Documentation 



Appendix A 

Qualified Analytical Results 



SDG: 80501 MEDIA: SOIL DATA FRACTION: OV 

nsample S42TB0010007 
samp-date 2/6/2003 

lab-Id 0302086.1 3 

qc-tYPe N M 
unlts UG/KG 
Pct-Solids 100 

DUP-OF: 

nsample S42TBOO10007 
samp-date 2/6/2003 
lab-id 0302086-1 3 

qc-tYPe NM 
unlts UGIKG 

Pct-Solids 100 
DUP-OF: 

Val 

CIS-1,3-DICHLOROPROPENE 101 UI 
CYCLOHEXANE 101 u I 

Parameter 

nsample S42TB0020007 
samp-date 2/7/2003 
lab-id 0302086-1 4 

qc-type N M 
units UG/KG 

Pct-Sollds 100 
DUP-OF: 

Qual 

DIETHYL ETHER 101 UI 
ETHYLBENZENE 101 UI 

Parameter Parameter / Result Qua1 Code 

ISOPROPYLBENZENE 10 U 
METHYL ACETATE 10 U 

METHYL CYCLOHEXANE 10 U 

Result 

METHYLENE CHLORIDE 7 J P 
STYRENE 10 U 
TETRACHLOROETHENE 10 U 

Result 

/TOTAL XYLENES I 101 UI I 

Val 
Qual 

TRICHLOROETHENE 10 U 
TRICHLOROFLUOROMETHANE 10 U 
VINYL CHLORIDE 10 U 

Qual 
Code 

Val 
Qua1 

. . - - , - . - 
I I I 

BENZENE 101 UI 

Qual 
Code 

- -  - - - 

BENZENE 10 U 

BROMODICHLOROMETHANE 10 U 

BROMOFORM 10 U 
BROMOMETHANE 10 U 

BROMOFORM 
BROMOMETHANE 
CARBON DlSULFlDE CARBON DlSULFlDE 101 UI 

CARBON TETRACHLORIDE 101 UI 
CHLOROBENZENE 101 u I CHLOROBENZENE 

CHLORODIBROMOMETHANE 
101 u I 

101 UI 

CHLOROFORM 

CHLOROMETHANE 

CIS-1 ,P.DICHLOROETHENE 
- - - -  
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CHLOROFORM 

CHLORODIBROMOMETHANE 

10 

10 

10 

101 UI 

101 u I 

U 

U 

U 
CHLOROMETHANE 101 u I 



PROJ-NO: 4020 
SDG: 80501 MEDIA: SOIL DATA FRACTION: OV 

nsample S42T80020007 nsample S42TP0050107 nsample S42TP0050107 
samp-date 2/7/2003 samp-date 2/6/2003 samp-date 2/6/2003 
lab-id . 0302086-1 4 lab-id 0302086-01 lab-id 0302086-01 
qc-tYPe NM qc-tYPe NM qc-tYPe NM 
unlts UGIKG units UGIKG unlts UGIKG 
Pet-Sollds 100 Pct-Solids 82 Pct-Solids 82 
DUP-OF: DUP-OF: DUP-OF: 

BROMOFORM 
BROMOMETHANE 
CARBON DlSULFlDE 
CARBON TETRACHLORIDE 

11 
11 

CHLORODIBROMOMETHANE 

CHLOROETHANE 
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U 

U 
11 

11 

CHLOROMETHANE 
CIS.1,2.DICHLOROETHENE 

U 
U 

11 

11 
U 
U 

11 
11 

U 
U 



PROJ-Nu: 4020 
SDG: 80501 MEDIA: SOIL DATA FRACTION: OV 

nsample 
samp-date 
lab-id 

qc-type 
units 
Pct-Sollds 
DUP-OF: 

nsample S42TP0060107 
samp-date 2/6/2003 
lab-id 0302086-02 

qc-tYPe NM 
unlts UGlKG 
Pct-Solids 76 
DUP-OF: 

Parameter 

nsample S42TPO070107 
samp-date 2/6/2003 
lab-Id 0302086-03 

qc-tYPe N M 
units UGlKG 
Pct-Solids 81 
DUP-OF: 

CIS-1,3-DICHLOROPROPENE 12 lJ 
CYCLOHEXANE 12 U 
DICHLORODIFLUOROMETHANE 12 U 

Parameter Parameter 

ETHYLBENZENE 12 U 
ISOPROPY LBENZENE 12 U 

METHYL CYCLOHEXANE 12 U 
METHYL TERT-BUTYL ETHER 12 U 

1 .l.l~TRICHLOROETHANE 12 U 

Result 
Qual 
Code Result Result 

STYRENE 12 U 
TETRACHLOROETHENE 12 U 

Val 
Qual 

TOTAL XYLENES 12 U 
TRANS-1,2-DICHLOROETHENE 12 U 

Val 
Qual 

Val 
Qual 

Qual 
Code 

Qual 
Code 

U 
U 

TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 

I 

4-METHYL.2.PENTANONE 

BENZENE 
BROMODICHLOROMETHANE 

12 
59 

12 

I I 

101 u I 
101 u 1 BROMODICHLOROMETHANE 121 UI 

BROMOMETHANE 
CARBON DlSULFlDE 

U 
J ACETONE 

CARBON DlSULFlDE 
CARBON TETRACHLORIDE 

G 12 

BROMOFORM 

10 
10 

CHLOROBENZENE 

121 UI 

12 
12 

CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHLOROETHANE 

121 u I 

CHLOROMETHANE 
CIS.1 ,P.DICHLOROETHENE -- 

U 
U U 

U 

CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
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- 

10 
10 
10 

CHLORODIBROMOMETHANE 
U 
U 
U 

121 u 1 
12 
12 
12 

U 
U 
U 



PROJ-NO: 4020 
SDG: 80501 MEDIA: SOIL DATA FRACTION: OV 

nsample 
samp-date 
lab-Id 

qc-type 
unlts 
Pct-Sollds 
DUP-OF: 

nsample 
samp-date 
lab-Id 

9CfYP9 
units !' 
Pct-Solids 
DUP-OF: 

nsample S42TP0080107 
samp-date 2/6/2003 
lab-Id 0302086-04 

qc-tYPe N M 
unlts UG/KG 
Pet-Solids 70 
DUP-OF: 

Parameter 

CIS-1 ~~DICHLOROPROPENE 161 u I 
CYCLOHEXANE 161 u I 

Parameter Result 
Val 

Qual Parameter 

CYCLOHEXANE 101 u I 
DICHLORODIFLUOROMETHANE 101 u I 

CIS-1 -3-DICHLOROPROPENE 10 U 

Val 
Qual Result 

Qual 
Code 

DIETHYL ETHER 161 u I 
ETHYLBENZENE 161 u I 

Qual 
Code Result 

- - 

ETHYLBENZENE 10 u 
ISOPROPYLBENZENE 10 U 

METHYL ACETATE 16 U 
METHYL CYCLOHEXANE 16 U 

Val 
Qual 

METHYL TERT-BUTYL ETHER 161 u I 
METHYLENE CHLORIDE 9 1 B I A 

Qual 
Code 

TETRACHLOROETHENE 16 U 
TOLUENE 16 U 

I 

TRICHLOROFLUOROMETHANE 16 UI 
VINYL CHLORIDE 16 U I  \VINYL CHLORIDE 101 UI BENZENE 161 UI 

BROMODICHLOROMETHANE 161 UI 

BROMOMETHANE 
CARBON DlSULFlDE 
CARBON TETRACHLORIDE 

CHLORODIBROMOMETHANE 
CHLOROETHANE 

Page 4 of 10 [5/1/2003 1 :32:24 PM] 

16 
16 
16 

CHLOROMETHANE 

U 
U 
U 

16 
16 

161 UI 

U 
U 

CIS.1,P-DICHLOROETHENE 161 U( 



PROJ-Nb: 4020 
SDG: 80501 MEDIA: SOIL DATA FRACTION: OV 

nsample 
samp-date 
lab-Id 

qc-type 
unlts . 

Pct-Sollds 
DUP-OF: 

nsample 
samp-date 
lab-id 

qc-type 
unlts 
Pct-Sollds 
DUP-OF: 

nsample ~ 4 2 ~ ~ 0 0 9 0 1 0 7  
samp-date 2/6/2003 
lab-id 0302086-05 

qc-tYPe NM 
units UGlKG 
Pct-Sollds 76 
DUP-OF: 

Parameter Parameter 
~- 

CIS-1,3-DICHLOROPROPENE 131 u 1 
CYCLOHEXANE 2 1 JI P 

Result Parameter 

DICHLORODIFLUOROMETHANE 131 u ] 
DIETHYL ETHER 131 u I 

Result 

- - 

ETHYLBENZENE 280 J P 
ISOPROPYLBENZENE 72 

Val 
Qual Result 

METHYL ACETATE 13 U 
METHYL CYCLOHEXANE 13 U 
METHYL TERT-BUTYL ETHER 7 J P 

Val 
Qual 

Qual 
Code 

p~ 

STYRENE 131 u I 
TETRACHLOROETHENE 131 u I 

Qual 
Code 

Val 
Qual 

TOLUENE I 281 
TOTAL XYLENES 58001 

Qual 
Code 

ACETONE 23 J C 
BENZENE 13 U 
BROMODICHLOROMETHANE 13 U 
BROMOFORM 13 U 

ACETONE 
BENZENE 

TRICHLOROFLUOROMETHANE 131 , UI 
VINYL CHLORIDE 131 u I 

12 
12 

U 
U 

BROMOFORM 

BROMOMETHANE BROMOMETHANE 
CARBON DlSULFlDE 

12 
12 

CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLORODlBROMOMETHANE 

U 
U 13 

13 

CARBON TETRACHLORIDE 
CHLOROBENZENE 

U 
U 

13 
13 
13 

CHLOROETHANE 

U 
U 
U 

12 
12 

12) u I - 

CHLOROFORM 
CHLOROMETHANE 
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U 
U 

13 
13 

CHLOROFORM 
U 
U 

CHLOROMETHANE 
U 
U 

121 u I 
12 

CIS-1,2-DICHLOROETHENE 12 



PROJ-NO: 4020 
SDG: 80501 MEDIA: SOIL DATA FRACTION: O V  

nsample 
samp-date 
lab-Id 

qc-type 
units 
Pct-Solids 
DUP-OF: 

nsample S42TP0100107 
samp-date 2/6/2003 
lab-Id 0302086-06 

qc-tyoe N M 
units UGIKG 
Pet-Solids 80  
DUP-OF: 

nsample 

samp-date 
lab-Id 

qc-type 
unlts 
Pct-Sollds 
DUP-OF: 

Parameter Result Parameter 

CIS-1.3-DICHLOROPROPENE 

Parameter 

1,'l ,l-TRICHLOROETHANE 
1.1,2,2.TETRACHLOROETHANE 

Val 
Qual Result 

10 CIS-1 ,3-DICHLOROPROPENE 
CYCLOHEXANE 

Qual 
Code Result 

10 
10 CYCLOHEXANE 

DICHLORODIFLUOROMETHANE 
DIETHYL ETHER 

Val 
Qual 

U 12 
12 

DIETHYL ETHER 
ETHYL~ENZENE 
ISOPROPYLBENZENE 

Val 
Qual 

U 
U 

Qual 
Code 

U 
U 10 

10 
10 

ISOPROPYLBENZENE 
METHYL ACETATE 

Qual 
Code 

U 
U 

U 12 
12 
12 

- 
10 U 
101 U 

METHYL CYCLOHEXANE 
METHYL TERTWTYL ETHER 

U 
u 
U 

METHYL TERT-BUTYL ETHER 
METHYLENE CHLORIDE 

12 
12 

I 

U 
U 10 

4 
STYRENE 
TETRACHLOROETHENE 
TOLUENE 

STYRENE . 101 u 1 
TOLUENE 
TOTAL XYLENES 

U 
19 

12 
12 
12 

TOTAL XYLENES 
TRANS.1,2-DICHLOROETHENE 

A 
U 
U 
U 

TETRACHLOROETHENE 

10 
7 

TRANS.1 $.DICHLOROPROPENE 

101 u I 

12 
12 

TRANS-1 J-DICHLOROPROPENE 
TRICHLOROETHENE 

121 UI 

U 
J U 

U 

4.METHYL-2-PENTANONE 

ACETONE 

P 

10 
10 TRICHLOROETHENE 

TRICHLOROFLUOROMETHANE 
VINYL CHLORIDE 

U 
U 10 

13 

121 UI -- 
TRICHLOROFLUOROMET HANE 
VINYL CHLORIDE 

12 
12 

BROMODICHLOROMETHANE 
BROMOFORM 

U 

J U 
U 

10 
'1 0 

CARBON DlSULFlDE 
CARBON TETRACHLORIDE 

C U 
U 

10 
10 

CHLORODIBROMOMETHANE 
CHLOROETHANE 
CHLOROFORM 
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U 
U 

10 
10 

CHLOROMETHANE 
CIS-1,2-DICHLOROETHENE, 

U 
U 

10 
10 
10 

- - 

U 
U 
U 

10 
10 

U 
U 



SDG: 80501 MEDIA: SOIL DATA FRACTION: OV 
--- 

nsample S42TP0120107 
samp-date 2/6/2003 
lab-id 0302086-08 

W-tYPe N M 
units UGIKG 
Pet-Solids , 81 
DUP-OF: 

nsample 
samp-date 
lab-Id 

qcfYPe 
unlts 
Pct-Solids 
DUP-OF: 

nsample 
samp-date 
lab-id 

qc-type 
unlts 
Pct-Solids 
DUP-OF: 

- -  -- - 

BROMODICHLOROMETHANE 
BROMOFORM 

Val Qual 
Parameter Result Qual Code 

CIS.1.3-DICHLOROPROPENE 12 U 

CARBON DlSULFlDE 
CARBON TETRACHLORIDE 
CHLOAOBENZENE 
CHLORODIBROMOMETHANE 

CYCLOHEXANE 121 UI 
DICHLORODIFLUOROMETHANE 121 UI 

12 
12 

DIETHYL ETHER 121 UI 
ETHYLBENZENE 121 UI 1 

U 
U 

12 
12 
12 
12 

ISOPROPYLBENZENE 12 U 
METHYL ACETATE 12 U 
METHYL CYCLOHEXANE 12 U 

U 
U 
U 
U 

METHYL TERT-BUTYL ETHER 12 U 
METHYLENE CHLORIDE 5 0 A 

Val Qual 
Parameter Result Qual Code 

1.1 .I-TRICHLOROETHANE 11 U 

- - - 
I 

4-METHYL-2-PENTANONE 11 u I 
ACETONE 14 J 1 C 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 

CARBON TETRACHLORIDE 
CHLOROBENZENE 

  CIS.^ ,2-DICHLOROETHENE 121 u I 
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11 
11 

11 

CHLOROETHANE 

U 

U 
U 

11 
11 

121 u I 

U 
U 

CHLOROFORM 121 u I 



PROJ-NO: 4020 
SDQ: 80501 MEDIA: SOIL DATA FRACTION: O V  

nsample 
samp-date 
lab-id 

qc-type 
unlts 
Pct-Sollds 
DUPLOF: 

nsample S42TP0140107 
samp-date 2/3/2003 
lab-Id 0302086-1 1 

qc-tYPe N M 
unlts UGlKG 
Pct-Sollds 80 
DUP-OF: 

Parameter 

CIS-13-DICHLOROPROPENE 
CYCLOHEXANE 

nsample 
samp-date 
lab-id 

qc-type 
unlts 
Pct-Solids 
DUP-OF: 

CIS-1,3-DICHLOROPROPENE. 11 U 
CYCLOHEXANE 11 U 
DICHLORODIFLUOROMETHANE 11 U 

Parameter 
Qual 
Code Parameter 

DIETHYL EHER 11 1 u I 
ETHYLBENZENE 11 1 u I EMY~GNZENE 111 UI 

ISOPROPYLBENZENE 11) UI 

1 .I .I-TRICHLOROETHANE 11 U 

Result Result 

- - - 

METHYL ACETATE 11 U 
METHYL CYCLOHEXANE 11 U 
METHYL TERT-BUTYL ETHER 11 U 

Val 
Qual 

STYRENE 11 U 

TETRACHLOROETHENE 11 U 
TOLUENE 11 U 

Val 
Qual 

TOLUENE 11 u 
TOTAL XYLENES 11 U 
TRANS-1.2-DICHLOROETHENE 11 U 

Qual 
Code 

TRANS-1,2-DICHLOROETHENE 11 U 
TRANS.1 $-DICHLOROPROPENE 11 U 

TRICHLOROETHENE 11 U TRICHLOROETHENE 11 u 
TRICHLOROFLUOROMETHANE 11 U 
VINYL CHLORIDE 11 U 

ACETONE 11 U 
BENZENE 11 U 
BROMODICHLOROMETHANE 11 U 

[VINYL CHLORIDE 11 1 U] I 
- .  

BROMOMETHANE 
CARBON DlSULFlDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 

CHLOROETHANE 
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11 
11 

CHLOROFORM 
CHLOROMETHANE 
CIS-1.2-DICHLOROETHENE 

U 
U 

11 
11 
11 
11 

U 
U 
U 
U 

11 
11 
11 

U 
U 
U 



PROJ-NU: 4020 
SDG: 80501 MEDIA: SOIL DATA FRACTION: OV 

nsample 
samp-date 
lab-id 

qc-type 
unlts 
Pct-Solids 
DUP-OF: 

nsarnple 
samp-date 
lab-id 

qc-type 
units 
Pct-Solids 
DUP-OF: 

S42TP0150107 nsample 
2/?/2003 sarnp-date 
0302086-1 2 lab-Id 
NM qc-tYPe 
UGIKG units 
83 Pct-Sollds 

DUP-OF: 

CHLOROBENZENE 
CHLORODIBROMOMEMANE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
CiS.1,P-DICHLOROETHENE 
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PROJ-NO: 4020 
SDG: 80501 MEDIA: SOIL DATA FRACTION: OV 

nsample 
samp-date 
lab-Id 

qc-type 
unlts 
Pct-Sollds 
DUP-OF: 

Qual 
Code Parameter 

U 
U 

I 

- - - - - - - . 

DlETyYL ETHER 
ETHYLBENZENE 
ISOPROPYLBENZENE 
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Result 

CIS-1,3-DICHLOROPROPENE 

TRANS.1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL CHLORIDE 

Val 
Qual 

12 

12 
12 
12 

U 
U 
U 

12 
12 

210 
12 

CYCLOHEXANE 12 

U 
U 
J 
U 

Q 



PROJ-NO: 4020 
SDG: 80501 MEDIA: SOIL DATA FRACTION: OS 

nsarnple S42TP0050107 

samp-date 2/6/2003 
lab-Id 0302086-01 

W-tYPe N M 
units UGIKG 
Pct-Solld~ 82 
DUP-OF: 

nsarnple S42TP0050107 nsarnple S42TP0050107 

sarnp-date 2/6/2003 samp-date 2/6/2003 
lab-Id 0302086-01 lab-Id 0302086-01 

qc-tYPe NM W-tYPe N M 
units UGIKG unlts UGIKG 
Pct-Sollds 82 Pct-Sollds 82 

DUP-OF: DUP-OF: 

-, ,- - -- - - - I . . 
2,4,6*TqlCHLOROPHENOL 410 U BENZO(B)FLUORANTHENE 410 U 

2,4.DICHLOROPHENOL 410 U BENZO(G,H,I)PERYLENE 410 U PYRENE 

2.4-DIMETHYLPHENOL 410 U BENZ0IK)FLUORANTHENE 410 U 

Qual 
Code Parameter 

BUTYLBENZYLPHTHALATE 
CAPROLACTAM 
CARBAZOLE 

410 CHRYSENE 410 

1,l-BIPHENYL 
2,2'-OXYBIS(1-CHLOROPROPANE) 

Parameter Parameter Result 

2.4.5.TRICHLOROPHENOL 1000 U ,  BENZ0fA)PYRENE 410 U PHENANTHRENE 410 U 

410 
1000 

ACENAPHTHENE 4101 u I 
ACENAPHTHYLENE 4101 u I 

Val 
Qual Result 

Val 
Qual 

U 
U 

410 
410 

4,6-DINITRO.~METHYLPHENOL 1000 U 

DIBENZOFURAN 410 U 

DIETHYL PHTHALATE 410 U 

DIMETHYL PHTHALATE 410 U 

Result 
Qual 
Code 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO+METHYLPHENOL 

U 
U 

- 

HEXACHLOROBUTADIENE 410 U 
HEXACHLOROCYCLOPENTADIENE 410 UJ C 
HEXACHLOROETHANE 410 U 

Val 
Qual 

410 

410 

Dl-N-OCTYL PHTHALATE 

FLUORANTHENE 

. - - . . . - . . - . - 
NAPHTHALENE 410 U 

NITROBENZENE 410 U 

Qual 
Code 

U 
U 
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- .- 
N-NITROSODIPHENYLAMINE 

PENTACHLOROPHENOL 
BENZALDEHYDE 

BENZO(A)ANTHRACENE 

FLUORENE 410 U 

410 

410 

U 

U 

410 
410 

u 
U 



SDG: 80501 MEDIA: SOIL DATA FRACTION: OS 

nsample S42TP0060107 
samp-date 2/6/2003 
lab-Id 0302086-02 

V-tYPe N M 
unlts UGIKG 
Pct-Solids 76 
DUP-OF: 

nsample 
samp-date 

lab-id 

qc-type 
unlts 
Pct-Sollds 
DUP-OF: 

nsample S42TP0060107 
samp-date 2/6/2003 

lab-Id 0302086-02 

W-tYPe NM 
unlts UGlKG 
Pct-Sollds 76 
DUP-OF: 

Qual 
Code Parameter Parameter 

Val 
Qual Result 

Qual 
Code Parameter Result 

N-NITROSODIPHENYLAMINE 
PENTACHLOROPHENOL 

CHRYSENE 47 J GP 
DlBENZO(A,H)ANTHRACENE 440 U 
DIBENZOFURAN 440 U 

DIETHYL PHTHALATE 96 J GP 

Qual 
Code 

Val 
Qual 

PHENANTHRENE 
PHENOL 
PYRENE 

- -  - 

Dl-N-BUTYL PHTHALATE 440 U 
Dl-N-OCTYL PHTHALATE 440 U 

Result 

440 
1100 

4-BROMOPHENYL PHENYL ETHER 440 U 
4-CHLORO-3aMETHYLPHENOL 440 U 
4-CHLOROANILINE 440 U 

Val 
Qual 

I 

UI 
UI 

58 
440 
79 

FLUORANTHENE 
FLUORENE 

HEXACHLOROBUTADIENE 440 U 
14-CHLOROPHENYL PHENYL ETHER 1 4401 u 1 I 

J 

U 
J 

4.NITROPHENOL 1 1001 u 1 
ACENAPHTHENE 4401 u I 

GP 

GP 
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- - - - . .  . . . . . . . . . .  . .  \ . .  . 
ACENAPHTHYLENE 440 

ACETOPHENONE 440 

ANTHRACENE 440 
ATRAZlNE 440 

--- 
U 

U --- 
U 
U 

ISOPHORONE 
NAPHTHALENE 
NITROBENZENE 
N-NITROSO-Dl-N-PROPYLAMINE 

440 
440 
440 
440 

U 
U 
U 
U 



PROJ-NO: 4020 
SDG: 80501 MEDIA: SOIL DATA FRACTION: OS 

- - 

PHENYL 1 4101 U I  I 

nsample S42TP0070107 
samp-date 2/6/2003 
lab-Id 0302086-03 

qc-tYPe N M 
unit8 UGIKG 
Pet-Solids 81 
DUP-OF: 

- - - -  
I I 

3,3'.DICHLOROBENZIDINE 4101 U I  
?.NITRnANll INF 10001 UI 1 

Val 

I~~ROMOPHENYL PHENYL ETHER I u I 

Qual 
Parameter Result Qual Code 

BENZALDEHYDE 95 J P 
BENZO(A)ANTHRACENE 98 J P 

nsample S42TP0070107 
samp-date 2/6/2003 
lab-id 0302086-03 

qc-tYPe NM 
unlts UG/KG 
Pct-Solids 81 
DUP-OF: 

CAPROLACTAM 410 u 
CARBAZOLE 410 U 
CHRYSENE 120 J P 

nsample 
samp-date 

lab-Id 

qc-type 
unlts 
Pct-Sollds 
DUP-OF: 

Parameter 
Val 

Qual Result 
Qual 
Code 
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Parameter 

N-NITROSODIPHENYLAMINE 
PENTACHLOROPHENOL 
PHENANTHRENE 
PHENOL 
PYRENE 

Result 
Val 

Qual 
Qual 
Code 

410 

1000 

120 

410 

160 

U 
U 

J 
U 
J 

P 

P 



PROJ-NO: 4020 
SDG: 80501 MEDIA: SOIL DATA FRACTION: OS 

nsample S42TP0080107 
samp-date 2/6/2003 

lab-id 0302086-04 

qc-tYPe NM 
units UGlKG 
Pct-Sollds 70 
DUP-OF: 

Val Qual 
Parameter Result Qual Code 

1 ,l.BIPHENYL 480 U 
2,2'.OXYBIS(l-CHLOROPROPANE) 480 U 

nsample 
samp-date 

lab-Id 

qc-type 
units 
PctSollds 
DUP-OF: 

Val Qual 
Parameter Result Qual Code 

nsample S42TP0080107 
samp-date 21612003 

lab-Id 0302086-04 

W-tYPe N M 
unlts UGIKG 
Pct-Sollds 70 
DUP-OF: 

N-NITROSODIPHENYLAMINE 480 U 
PENTACHLOROPHENOL 1200 U 

Val 
Parameter Result Qual 

PHENOL 480 U 
PYRENE 1200 

Qual 
Code 

- 

CARBAZOLE 110 J P 
CHRYSENE 810 

DIETHYL PHTHALATE ,480 U 
DIMETHYL PHTHALATE 480 U 

- - 

3-NITROANILINE 1200 U 
4,6-DINITRO-2mMETHYLPHENOL 1200 U 
44ROMOPHENYL PHENYL ETHER 480 U 

DI-N-BUTYL PHTHALATE 4801 u I 
Dl-N-OCTYL PHTHALATE 4801 u I 
FLUORANTHENE 1400 
FLUORENE 72 J P 4.CHLOROANILINE 480 U 

4CHLOROPHENYL PHENYL ETHER 480 U HEXACHLOROBENZENE 4801 u I 
HEXACHLOROBUTADIENE 4801 UI 
HEXACHLOROCYCLOPENTADIENE 480 UJ C 
HEXACHLOROETHANE 480 U 
INDENO(1,2,3-CD)PYRENE 380 J P 

ISOPHORONE 480 U 
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ACETOPHENONE 
ANTHRACENE 

NAPHTHALENE 
NITROBENZENE 

480 
140 

480 
480 

U 
U 

U 
J P 



PROJ-NO: 4020 
SDG: 80501 MEDIA: SOIL DATA FRACTION: OS 

nsarnple S42TP0090107 
sarn p-date 2/6/2003 

lab-Id 0302086-05 

qc-tYPe NM 
unlts UGIKG 
Pct-Solids 76 
DUP-OF: 

I Val I Qual 1 

nsarnple 
sarnp-date 

lab-Id 

qc-vpe 
units 
Pct-Solids 
DUP-OF: 

nsarnple S42TP0090107 
sarnp-date 2/6/2003 
lab-Id 0302086-05 

qc-tYPe N M 
unlts UGIKQ 
Pct-Solids 76 
DUP-OF: 

Parameter 

N-NITROSODIPHENYLAMINE 
PENTACHLOROPHENOL 
PHENANTHRENE 

Parameter 

1 .l-BIPHENYL 

DlBENZO(A,H)ANTHRACENE 440 U 
DIBENZOFURAN 440 U 
DIETHYL PHTHALATE 860 

Parameter 

DIMETHYL PHTHALATE 4401 u I 
Dl-N-BUTYL PHTHALATE 2601 JI P 

Result 

440 

- -  - 

Dl-N-OCTYL PHTHALATE 440 U 
FLUORANTHENE 180 J P 

Result 
Val 

Qual 

U BENZALDEHYDE 

Qual 
Code Qual 

1101 J I P 

4-CHLOROANILINE 440 U I 

Code 

4-CHLOROPHENYL PHENYL ETHER 
4-METHYLPHENOL 

- - -  - 

HEXACHLOROBENZENE 
HEXACHLOROBUTADIENE 

HEXACHLOROETHANE 
INDENO(1,2,3-CD)PYRENE 

ISOPHORONE 

440 
440 

440 
440 

4-NITROPHENOL 

U 
U 

U 
U 

440 
50 

440 

76 1 JI P 

ACETOPHENONE 

- --- - 
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4401 u I NAPHTHALENE 
NITROBENZENE 
N-NITROSO-Dl-N-PROPYLAMINE 

U 
J 
U 

ACENAPHTHENE P 4401 u I 

69 
440 
440 

ANTHRACENE 4401 u 1 
J 

U 
U 

P 



PROJ-NO: 4020 
SDG: 80501 MEDIA: SOIL DATA FRACTION: OS 

nsample S42TP0100107 
samp-date 2/6/2003 
lab-Id 0302086-06 

qc-tYPe N M 
unlts UGIKG 

Pct-Sollds 80 
DUP-OF: 

nsample 
samp-date 
lab-Id 

qc-type 
unlts 
Pct-Sollds 
DUP-OF: 

Parameter 

nsample S42TP0100107 
samp-date 2/6/2003 
lab-id 0302086-06 

qc-tYPe N M 
unlts UGIKG 
Pct-Solids 80 
DUP-OF: 

Parameter Result Parameter 
Val 

Qual Result 

BENZALDEHYDE 
BENZO(A)ANTHRACENE 

Val 
Qua1 

Qual 
Code 

N.NITROSODIPHENYLAMINE 
PENTACHLOROPHENOL 

Qual 
Code 

60 
420 

PHENANTHRENE 

420 
1000 
4201 u I 

CAPROLACTAM 

DIBENZOFURAN 
DIETHYL PHTHALATE 
DIMETHYL PHTHALATE 
Dl-N-BUTYL PHTHALATE 420 

J 
U 

U 
U 

4201 u I 

CHRYSENE 

D1.N-OCTYL PHTHALATE 4201 

FLUORANTHENE 4201 u I 

P 

PHENOL 

4201 UI 

4201 u I 

CARBUOLE 4201 u I 

DIBENZO(A,H)ANTHRACENE 

4-CHLOROANILINE 

4201 UI 

4201 U I FLUORENE 
HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 
4CHLOROPHENYL PHENYL ETHER I 4201 UI 

HEXACHLOROCYCLOPENTADIENE I 4201 URI C 

420 
420 
420 

HEXACHLOROETHANE 

- - 

ACENAPHTHYLENE . 
ACETOPHENONE 

(ATRAZINE 4201 UI 
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U 
U 
U 

4201 UI 

ISOPHORONE 
NAPHTHALENE 
NITROBENZENE 

420 
420 

U 
U 

420 
420 
420 

U 

U 
U 



PROJ-NO: 4020 
SDG: 80501 MEDIA: SOIL DATA FRACTION: OS 

nsample S42TPOll0107 
sarnp-date 2/6/2003 
lab-Id 0302086-07 

qc-tYPe NM 
units UGlKG 
Pct-Sollds 84 
DUP-OF: 

I ( Val I Qual / 

nsarnple S42TP0110107 
samp-date 2/6/2003 
lab-Id 0302086-07 

qc-tYPe N M 
units UGIKG 
Pct-Solids 84 

DUP-OF: 

nsarnple 
sarnp-date 
lab-id 

qc-type 
unlts 
Pct-Solids 
DUP-OF: 

Parameter 

1.1.BIPHENYL 

Parameter 

N-NITROSODIPHENYLAMINE 
PENTACHLOROPHENOL 
PHENANTHRENE 

Result 

400 

Parameter 

BENZALDEHYDE 
BENZ0fA)ANTHRACENE 

Val 
Qual 

U 

PHENOL 

- . . . . - . . . . - . . . . . -. . - 

Dl-N-BUTYL PHTHALATE 400 U 

Dl-N-OCTYL PHTHALATE 400 U 

Qual 
Code Result 

400 
400 

4001 u 1 

BUTYL BENZYL PHTHALATE 
CAPROLACTAM 
CARBAZOLE 

4-BROMOPHENYL PHENYL ETHER 400 U 
4CHLORO.3-METHYLPHENOL 400 U FLUORANTHENE 4001 U I 

FLUORENE 4001 u 1 

Qual 

U 
U 

PYRENE 

400 
400 
400 

4-CHLOROPHENYL PHENYL ETHER I 4001 U I 
4aMETHYLPHENOL 4001 UI 

Code 

- 

4001 u 1 

U 
U 
U 

HEXACHLOROBUTADIENE 400 U 
HEXACHLOROCYCLOPENTADIENE 400 UR C 
HEXACHLOROETHANE 400 U 

400 U 

ACENAPHTHYLENE 
ACETOPHENONE 

- - - , .-, , 

ISOPHORONE 
NAPHTHALENE 
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ANTHRACENE 

400 
400 

400 
400 

4001 UI 

--- 
U 

U 

U 
U 

ATRAZINE 4001 u I 



PROJ-NO: 4020. 
SDG: 80501 MEDIA: SOIL DATA FRACTION: OS 

nsample 
samp-date 
lab-Id 

qc-type 
unlts 
Pct-Sollds 
DUP-OF: 

14-BROMOPHENYL PHENYL ETHER I 4101 u 1 

Parameter 

1 ,I-BIPHENYL 
2.2'-OXYBISfl~CHLOROPROPANE) 

14-CHLOROPHENYL PHENYL ETHER I 4101 UI 

Result 

57 
410 

nsample S42TP0120107 
samp-date 2/6/2003 
lab-Id 0302086-08 

W-type NM 
unlts UGIKG 
Pct-Solids 81 
DUP-OF: 

Parameter 
Val 

Qual 

J 

U 
BENZALDEHYDE 
0ENZOfA)ANTHRACENE 

nsample S42TP0120107 
samp-date 2/6/2003 
lab-Id 0302086-08 

W-type NM 
units UGlKG 
Pct-Solids 81 
DUP-OF: 

Qual 
Code 

P 

PHENOL 4101 UI 
PYRENE 17001 1 

Result 

92 
950 

N-NITROSODIPHENYLAMINE 
PENTACHLOROPHENOL 

BUTYL BENZYL PHTHALATE 120 J P 
CAPROLACTAM 41 0 U 
CARBAZOLE 140 J P 

Parameter 

DlBENZO(A,H)ANTHRACENE 200 J P 
DIBENZOFURAN 170 J P 
DIETHYL PHTHALATE 410 U 

Val 
Qual 

Val 
Qual Result 

J 41 0 
1000 

DIMETHYL PHTHALATE 4101 UI 1 

Qual 
Code 

Qual 
Code 

P U 
U 

DI.N.BUTYL PHTHALATE 4101 u1 
Dl-N-OCTYL PHTHALATE 4101 UI 
--. 

FLUORENE 220 J P 
HEXACHLOROBENZENE 410 U 

HEXACHLOROBUTADIENE 4101 UI 
HEXACHLOROCYCLOPENTADIENE I 4101 URI c. 

- - 

ACENAPHTHENE 

ACENAPHTHYLENE 
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ACETOPHENONE 

ANTHRACENE 
ATRAZINE 

140 
70 

410 

350 
410 

J 

J 

U 
J 
U 

P 
P 

P 

INDENO(1,2,3.CD)PYRENE 

ISOPHORONE 
NAPHTHALENE 
NITROBENZENE 
N-NITROSO.DI-N-PROPYLAMINE 

610 
410 U 

200 
410 
410 

J 

U 
U 

P 



PROJ-NO: 4020 
SDG: 80501 MEDIA: SOIL DATA FRACTION: OS 
- 

nsample 
samp-date 
lab-Id 

qc-type 
unlts 
Pct-Sollds 

DUP-OF: 

nsample 
samp-date 
lab-id 

qc-type 
unlts 
Pct-Sollds 
DUP-OF: 

nsample 
$amp-date 
lab-Id 

qc-type 
units 

Pct-Solids 
DUP-OF: 

Parameter 
Val Qual 

Parameter Result Qual Code Parameter 

N-NITROSODIPHENYLAMINE 400 U 

PENTACHLOROPHENOL 1000 U 
PHENANTHRENE 400 U 

BENZALDEHYDE 400 U 
0ENZOIA)ANTHRACENE 400 U 

I I 

PYRENE 4001 UI 

- . . . - . - - - - I I I 

CHRYSENE 4001 UI 

DIBENZOFURAN 400 U 
DIETHYL PHTHALATE 400 U 

DIMETHYL PHTHALATE 400 U 

4,6-DINITRO-2aMETHYLPHENOL 1000 U 
4-BROMOPHENYL PHENYL ETHER 400 U DICCTVL PHTHALATE 4001 U) 

FLUORANTHENE 4001 u I 
FWORENE 400 U 
HEXACHLOROBENZENE 400 U 

HEXACHLOROBUTADIENE 400 U 
14-CHLOROPHENYL PHENYL ETHER I 4001 u I 

HEXACHLOROCYCLOPENTADIENE 400 UR C 
HEXACHLOROETHANE 400 U 

INDENO(1,2,3CD)PYRENE 400 U . - 
I 

ACENAPHTHYLENE 400 U 

ACETOPHENONE 400 U 

ISOPHORONE ' 400 U 
NAPHTHALENE 400 U 

NITROBENZENE 400 U ANTHRACENE 4001 U I 
ATRAZINE 4001 u 1 
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PROJ-NO: 4020 
SDG: 80501 MEDIA: SOIL DATA FRACTION: OS 

nsample S42TP0140107 
samp-date 2/7/2003 
lab-Id % 0302086-1 1 

qc-tYPe N M 
unlts UGlKG 
Pct-Solids 80 
DUP-OF: 

I 

ATRAtlNE 4201 u 1 
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- 

3,Y-DICHLOROBENZIDINE 
3.NITROANILINE 
4,6-DINiTRO-2aMETHYLPHENOL 

nsample 
samp-date 
lab-Id 

qc-type 
unlts 
Pct-Solids 
DUP-OF: 

Qual 
Code Parameter 

& 2 ~ ~ 0 1 4 0 1 0 7  
2/7/2003 
0302086-1 1 
t&l 
UGlKG 
80 

4-BROMOPHENYL PHENYL ETHER 420 U 

420 
1000 
1000 

Result 

U 

U 
U 

BENZALDEHYDE 420 U 

BENZ0lA)ANTHRACENE 420 U 

Val 
Qual 

CARBAZOLE 420 U 

CHRYSENE 420 U 

DIBENZO(A.H)ANTHRACENE 420 U 

Parameter 
Val 

Qual Result 

D I - N - O C ~ ~ L  PHTHALATE 4201 UI 

FLUORANTHENE 4201 UI 

Qual 
Code 

DIBENZOFURAN 420 U 

. - - - . . - . - 
HEXACHLOROBENZENE 420 U 

HEXACHLOROBUTADIENE 420 U 
HEXACHLOROCYCLOPENTADIENE 420 UR C 

DIETHYL PHTHALATE 
DIMETHYL PHTHALATE 
Dl-N-BUTYL PHTHALATE 

-. . - - - - - 

INDENO(1,2,3-CD)PYRENE 420 U 
ISOPHORONE 420 U 

nsample 
samp-date 
lab-Id 

qc-type 
units 
Pct-Solids 
DUP-OF: 

420 
420 
420 

S42TP0140107 
2/7/2003 
0302086-1 1 
N M 
UGIKG 
80 

U 
U 
U 

Qual 
Code 

N-NITROSODIPHENYLAMINE 

PENTACHLOROPHENOL 
PHENANTHRENE 

Val 
Qual Parameter 

PHENOL 
PYRENE 

Result 

420 
1000 
420 

U 
U 
U 

420 
' 420 

U 
U 



PROJ-NO: 4020 
SDG: 80501 MEDIA: SOIL DATA FRACTION: P S  

nsample S42TP0150107 
samp-date 2/7/2003 
lab-Id 0302086-1 2 

qc-tYPe N M 
unlts UGIKG 
Pct-Solids 83 
DUP-OF: 

Parameter 

BENZALDEHYDE 
BENZO(A)ANTHRACENE 

nsample 
samp-date 
lab-Id 

qc-type 
unlts 
Pct-Solids 
DUP-OF: 

nsample 
samp-date 
lab-Id 

qc-type 
units 
Pct-Sollds 
DUP-OF: 

Val Qual 
Parameter Result Qual Code I Parameter 

N-NITROSODIPHENYLAMINE 
PENTACHLOROPHENOL 
PHENANTHRENE 400 
PHENOI dnn I I I .-- - 
PYRENE 4001 u I 

BE(~.ETHYLHEXYL)PHTHALATE 400 U 
BUTYL BENZYL PHTHALATE 400 U 

CAPROLACTAM 400 U 

CARBAZOLE 400 U 

CHRYSENE 400 U 

DIBENZOIA.H)ANTHRACENE 400 U 

DIETHYL PHTHALATE 400 u 
DIMETHYL PHTHALATE 400 U 
Dl-N-BUTY L PHTHALATE 400 U 4,s-DINITRO-~-METH~LPHENOL 10001 UI 

4-BROMOPHENYL PHENYL ETHER I 4001 UI 101-N-OCTYL PHTHALATE 1 4001 UI ' 1  
FLUORANTHENE 400 U 

FLUORENE 400 U 

HEXACHLOROBENZENE 400 U 
. . - - . - . . - - 

4-CHLOROPHENYL PHENYL ETHER 400 U 
4-METHYLPHENOL 400 U HEXACHLOROBUTADIENE 400 U 

HEXACHLOROCYCLOPENTADIENE 400 UR C 

HEXACHLOROETHANE 400 U 
lNDENOIl,2J-CD)PYRENE 400 U ACENAPHTHENE 4001 UI 

ACENAPHTHYLENE 4001 UI . - - . . . - . . - - 

NAPHTHALENE 400 U 

NITROBENZENE 400 U 
ACETOPHENONE 400 U 
ANTHRACENE 400 U 

ATRAtlNE 400 U 
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PROJ-NO: 4020 
SDG: 80501 MEDIA: SOIL DATA FRACTION: OS 

nsample 
samp-date 
lab-Id 

qc-type 
unlts 
Pct-Solids 
DUP-OF: 

S42TPDUP0107 nsample 
2/6/2003 samp-date 
0302086-09 lab-id 
N M qc-tYPe 
UGIKG unlts 
80 Pct-Solids 
S42TP0060107 DUP-OF: 

S42TPDUP0107 nsample 
2/6/2003 samp-date 
0302086-09 lab-Id 
NM qc-tYPe 
UGIKG units 
80 Pct-Sollds 
S42TP0060107 DUP-OF: 

Parameter 

2,2'.OXYBlS(l.CHLOROPROPANE) 
2,4,5-TRICHLOROPHENOL 1000 
2.4.6-TRICHLOROPHENOL 420 

4,6.DINlTRO-2-METHYLPHENOL 
44ROMOPHENYL PHENYL ETHER 

4-CHLOROANILINE 

4.CHLOROPHENYL PHENYL ETHER 

Parameter Parameter 

BENZALDEHYDE 
BENZO(A)ANTHRACENE 1000 
BENZO(A)PYRENE 92 120 G P 

1000 

420 

ACENAPHTHYLENE 

U 
U 

420 
420 

4201 u I 

CAPROLACTAM 

U 

U 

4201 UI 

DlBENZO(A,H)ANTHRACENE 
DIBENZOFURAN 
DIETHYL PHTHALATE 
DIMETHYL PHTHALATE 

ACETOPHENONE 

Dl-N-BUTYL PHTHALATE 

4201 u I 

CARBAZOLE 

420 
420 
420 
420 

4201 UI 

FLUORENE 
HEXACHLOROBENZENE 

4201 UI 

U 
U 
U 
U 

- 

HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 
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Dl-N-OCTYL PHTHALATE 

420 
420 

ISOPHORONE 

4201 UI 

U 
U 

420 
420 

4201 UI 

UR 
U 

NAPHTHALENE 

C 

4201 u I 



SDG: 80501 MEDIA: SOIL DATA FRACTION: EX 

nsarnple 
samp-date 
lab-Id 

qc-type 
units 
Pct-Solids 
DUP-OF: 

- - 

NITROBENZENE 0.5 U J H 
NITROCELLULOSE 500 U 

Parameter 

1,3,5-TRINITROBENZENE 

NITROQUANIDINE 0.42 U 
RDX 0.5 U J H 

nsample 
samp-date 

lab-Id 

qc-type 
unlts 

Pct-Solids 
DUP-OF: 

1.3-DINITROBENZENE 0.5 UJ H 

Result 

0.5 

HMX 0.5 UJ H 
NITROBENZENE 0.5 UJ H 

Val 
Qual 

UJ 

Parameter 

1.3.5.TRINITROBENZENE 

NITROGLYCERIN 2.5 UJ H 
NlTROGUANlDlNE 0.42 U 

Qual ' 
Code 

H 

1 

RDX 0.5 . UJ H 
TETRYL 0.5 UJ H 

Result 

0.5 

nsample 
samp-date 
lab-id 

%type 
unlts 
Pct-Sollds 
DUP-OF: 

Val 
Qual 

U J 

Qual 
Code 

H 

.- .. 

Parameter 

Page 1 of 4 [5/1/2003 4:51:03 PM] . 

4-AMINO-2,6-DINITROTOLUENE 

4.NITROTOLUENE -- 

Result 

HMY I R I H 

0.5 
0.5 

Val 
Qual 

Qual 
Code 

UJ 

UJ 
H 
H 



PROJ-NO: 4020 
SDG: 80501 MEDIA: SOIL DATA FRACTION: EX 

nsarnple 
sarnp-date 
lab-id 

qc-type 
unlts 
Pct-Sollds 
DUP-OF: 

nsample 
sarnp-date 
lab-Id 

qc-type 
unlts 
Pct-Solids 
DUP-OF: 

~ 4 2 ~ ~ 0 0 9 0 1 0 7  nsample 
2/6/2003 sarnp-date 
0302086-05 lab-Id 
N M W-tYPe 
MGlKG unlts 
76 Pct-Sollds 

DUP-OF: 
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PROJ-NO: 4020 
SDG: 80501 MEDIA: SOIL DATA FRACTION: EX 

nsample S42TP0110107 
samp-date 2/6/2003 

lab-Id 0302086-07 

qc-tYPe NM 
units MGIKG 
Pct-Solids 84 
DUP-OF: 

Parameter 

NITROCELLULOSE 
NITROGLYCERIN 

NlTROQUANlDlNE 

nsample S42TP0120107 
sarnp-date 2/6/2003 

lab-Id 0302086-08 

qc-tYPe NM 
units MG/KG 
Pct-Solids 8 1 
DUP-OF: 

Val Qual 
Parameter Result Qual Code 

RDX 

I I I 

HMX 0.51 UJI HI 

Result 

500 
2.5 

0.42 
0.51 UI 

. . . . . . . . . 

NITROBENZENE 0.5 UJ H 

NITROCELLULOSE 500 U 

Val 
Qual 

U 
U 

UJ 

TETRYL 

nsample 
samp-date 

lab-Id 

qc-type 
unlts 

Pct-Solids 
DUP-OF: 

Qual 
Code 

H NITROGUANIDINE 

0.51 u ( 

Parameter 

1,3,5-TRINITROBENZENE 
1.3-DINITROBENZENE 0.5 

0.421 UJI H 
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NlTROGUANlDlNE 

RDX --- 
TETRYL 

RDX 0,5] UJI H 
0.42 

0.5 

0.5 

U 

U 

U 



PROJ-NO: 4020 
SDG: 00501 MEDIA: SOIL DATA FRACTION: EX 

nsample 
samp-date 
lab-Id 

qc-type 
unlts 
Pct-Sollds 
DUP-OF: 

3-NITROTOLUENE 0.5 U 
4.AMINO-2,6-DINITROTOLUENE 0.5 U 
4-NITROTOLUENE 0.5 U 
HMX 0.5 U 

Val Qual 

NITROGLYCERIN 2.5 u .  

NlTROGUANlDlNE 0.42 U 

nsample S42TP0150107 

samp-date 2/7/2003 
lab-Id 0302086-1 2 

qc-tYPe NM 
unlts MGlKG 

Pct-Solids 83 
DUP-OF: 

Parameter Result Qual Code 

RDX 0.5) UI 

TETRYL 0.51 u I 

Val 

nsample 
samp-date 
lab-Id 

qc-type 
units 
Pct-Sollds 
DUP-OF: 

Qual 

I I 

TETRYL 0.51 UJJ H 

Parameter Result 
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Qual 
Code Qual 

Val 
Qual Parameter Code Result 



PROJ-NO: 4020 
SDG: 80501 MEDIA: SOIL DATA FRACTION: PE 

nsample 
samp-date 
lab-id 

qc-type 
units 

Pct-Sollds 
DUP-OF: 

Val Qual 
~a;ameter Result Qual Code 

AROCLOR-1254 80 U 

AROCLOR.1260 80 U 

BETA-BHC 4.1 U 

DELTA-BHC 4.1 U 

DIELDRIN 8.0 U 

ENDOSULFAN l 4.1 U 
- -..-- 

I I I 

ENDOSULFAN SULFATE 8.01 UI 

ENDRIN ALDEHYDE 8.0 U 

ENDRIN KETONE 8.0 U 

GAMMA-BHC (LINDANE) 4.1 U 

HEPTACHLOR EPOXIDE 4.1 U 

METHOXYCHLOR 41 U 

TOXAPHENE 410 U 

nsample S42TP0060107 
samp-date 2/6/2003 
lab-Id 0302086-02 

qc-tYPe N M 
units UGIKG 
Pct-Solids 76 
DUP-OF: 

Val Qual 
Parameter Result Qual Code 

, - -  

ALDRIN 4.5 U 

ALPHA-BHC 4.5 U 

ALPHACHLORDANE 4.5 U 

AROCLOR-1016 87 U 

AROCLOR-1221 170 U 

BETA-BHC 4.5 U 

DELTA-BHC 4.5 U 

DIELDRIN 8.7 U 

ENDOSULFAN l 4.5 U 

ENDOSULFAN ll 8.7 U 

ENDOSULFAN SULFATE 8.7 U 

ENDRIN 8.7 U 

ENDRIN ALDEHYDE 8.7 U 

ENDRIN KETONE 8.7 U 

GAMMA-BHC (LINDANE) 4.5 U 
- 
GAMMACHLORDANE 4.5 U 
HEPTACHLOR 4.5 U 

HEPTACHLOR EPOXIDE 4.5 U 

nsample 
samp-date 
lab-Id 

qd-type 
unlts 
Pct-Sollds 
DUP-OF: 

ALDRIN 
ALPHA-BHC 

ALPHACHLORDANE 

AROCLOR-1016 
AROCLOR-1221 

AROCLOR.1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR.1254 

AROCLOR.1260 
BETA-BHC 

DELTA-BHC 
DIELDRIN 

ENDOSULFAN l 
ENDOSULFAN ll 

ENDOSULFAN SULFATE 

ENDRIN 
ENDRlN ALDEHYDE 
ENDRIN KETONE 

GAMMA-BHC (LINDANE) 
GAMMA-CHLORDANE 
HEPTACHLOR 
HEPTACHLOR EPOXIDE 

METHOXYCHLOR - . .. - - - - I 

TOXAPHENE - - . 4201 UI 
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PROJ-NO: 4020 
SDG: 80501 MEDIA: SOIL DATA FRACTION: PE 

nsample S42TP0080107 nsarnple S42TP0090107 nsample I- S42TP0100107 
samp-date 2/6/2003 samp-date 2/6/2003 samp-date 21612003 

lab-id 0302086-04 lab-id 0302086-05 lab-Id 0302086-06 

qc-type N M qc-type NM qc-tYPe N M 
unlts UGIKG unlts UGlKG unlts UGIKG 

Pct-Solids 70 Pct-Solids 76 Pct-Sollds 80 

D U P-0 F: DUP-OF: DUP-OF: 
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PROJ-NO: 4020 
SDG: 80501 MEDIA: SOIL DATA FRACTION: PE 

nsample 

samp-date 

lab-Id 

qc-type 
units 
Pct-Solids 
DUP-OF: 

nsarnple 

samp-date 

lab-Id 

qc-type 
unlts 

Pct-Sollds 
DUP-OF: 

nsample 

samp-date 

lab-Id 

qc-type 
unlts 
Pct-Solids 
DUP-OF: 

Val Qual 
Parameter Result Qual Code 

4,4-DDD 7.9 U 

4.4'eDDE 7.9 U 

Val Qual 
Parameter Result Qual Code Parameter 

-- 
4.4'mDDD 

ALDRIN 

- 

4,4'-DDT 
' 

7.9 U 

ALDRlN 1 4.0 U 
ALPHA-BHC 4.0 U 

. . . - . - - - 

AROCLOR-1254 2500 

AROCLOR-1260 81 U 
BETA-BHC 4.2 U BETA.BHC 4.0 U 

DELTA-BHC 4.0 U 
DIELDRIN 7.9 U 

DELTA-BHC 4.2 U 

DIELDRIN 34 R U 

ENDOSULFAN l 4.2 U 
~ E L D R I N  1 mi LJ~ 1 
ENDOSULFAN l - - .- - . . . . 
ENDOSULFAN ll 8.0 

- ...- 

ENDOSULFAN ll 7.9 U 

ENDOSULFAN SULFATE 7.9 U ENDOSULFAN SULFATE 8.11 UI 
ENDRIN 8.11 u I - - 

I 

ENDRIN ALDEHYDE 7.9 U 

ENDRIN KETONE 7.9 U 

ENDRIN ALDEHYDE 8.1 U 

ENDRIN KETONE 8.1 U 
GAMMA-BHC (LINDANE) 4.2 U 

ENDRIN KETONE 
GAMMA-BHC (LINDANE) 

GAMMACHLORDANE 4.1 
-. . . . . . . . - . . - ,- . -, 
GAMMA-CHLORDANE 4.0 U 

HEPTACHLOR 4.0 U 

GAMMA-CHLORDANE 4.2 U 
HEPTACHLOR 4.2 U 
HEPTACHLOR EPOXIDE 2 1 

METHOXYCHLOR 42 U METHOXYCHLOR 40 U 

TOXAPHENE 400 U 
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PROJ-NO: 4020 
SDG: 80501 MEDIA: SOIL DATA FRACTION: PE 

nsample 
samp-date 

lab-Id 

W Y P e  
unlts 

Pct-Solids 
DUP-OF: 

nsample 

samp-date 

lab-id 

qc-type 
unlts 

Pct-Sollds 
DUP-OF: 

S42TP0150107 nsample 
2/7/2003 samp-date 

0302086-1 2 lab-id 
NM qc-tYPe 

UGIKG unlts 

83 Pct-Sollds 
DUP-OF: 

Val Qual 
Parameter Result Qual Code I Val Qual 

Parameter Result Qual Code 
Val Qual 

Parameter Result Qual Code 

4.4'-DDD 8.2 U 

- 
ALDRIN 1 4.2 U 

ALPHA-BHC 4.2 U 

ALPHA-CHLORDANE 4.2 U 
ALPHA-BHC 4.11 u( 
ALPHA-CHLORDANE 4.11 u I 

. -. . . . - . I I I 

ALPHA-CHLORDANE 4.21 UI 1 

, . . . - - - - . . . - - - 
BETA-BHC 4.2 U 

DELTA-BHC 4.2 U 

BETA.BHC 4.1 U 

DELTA-BHC 4.1 U 

DIELDRIN 8.0 U 

ENDOSULFAN l 4.1 U 

DELTA-BHC 

DlELDRlN DIELDRIN 8.2 U 

ENDOSULFAN l 4.2 U 

ENDOSULFAN ll 8.2 U 

- - -  - -  

ENDOSULFAN ll 8.0 U 

ENDOSULFAN SULFATE 8.0 U 
ENDOSULFAN ll 8.21 U( 
ENDOSULFAN SULFATE 8.21 u I ENDOSULFAN SULFATE 8.2 U 

ENDRIN 8.2 U 

ENDRIN ALDEHYDE 8.2 U ENDRINALDEHYDE 8.0 u 
ENDRIN KETONE 8.0 U 
GAMMA-BHC (LINDANE) 4.1 U 

ENDRIN ALDEHYDE 
ENDRIN KETONE 
GAMMA-BHC (LINDANE) 4.2 ,- 

GAMMA-CHLORDANE 4.2 U 

HEPTACHLOR 4.2 U HEPTACHLOR 4.1 U 

HEPTACHLOR EPOXIDE 4.1 U 

METHOXYCHLOR 41 U 

HEPTACHLOR 
HEPTACHLOR EPOXIDE 

METHOXYCHLOR METHOXYCHLOR 421 u I 
TOXAPHENE 4201 U( 

- 
TOXAPHENE 4201 U( I 

Page 4 of 4 [3/'7i?003 7:49:05 AM] 



TETRA TECH NUS, INC. CALCULATION SHEET PAGE 1 OF 7 

CLIENT: JOB NUMBER: 
IHDIV-NSWC 4020-1 150 I 
Site 42 - Olsen Road Landfill - Cost Estimate Calculations I 

OBJECTIVE: 

To provide support for the cost estimates developed for each cost estimate and to calculate site areas and 
material volumes for each alternatives major cost items. 

APPROVED BY: DATE: BY: TS 8 TR 

Date: 1-13 8 3-22-2000 

GENERAL: 

Revised By: TWS Date: 1 1-7-03 

CHECKED BY: 3 <a 
Date: 14- a -03 

The cost estimate for each alternative includes both capital and operation and maintenance (O&M) costs in 
current dollars. The capital costs reflect the initial costs that are expended at the beginning of the project and 
the O&M costs are costs expended in subsequent years that are required to maintain the remedy after the initial 
construction period. This present worth evaluation is a method used to evaluate expenditures, either capital or 
O&M, which occur over different time periods. This standard methodology allows for cost comparisons of 
different remedial alternatives on the basis of a single cost figure for each alternative. This single cost number 
referred to as the present value, or present worth, is the amount needed to be set aside at the initial point in time 
to assure that funds will be available in the future as they are needed. 

A "real discount rate" (or interest rate) is applied to O&M costs that occur in subsequent years following the 
initial construction costs. The real discount rate of 7% is used for the present worth analysis, and 30-years is 
the selected life of each evaluated alternative [USEPA's document entitled "A Guide to Developing and 
Documenting Cost Estimates During the Feasibility Study" (EPA 540-R-00-002 / OSWER 9355.0-75), July 
20001. 

CALCULATIONS: 

Area of Site 42 - Olson Road Landfill 

Terramodel Computer Software was used to calculate the following areas associated with Site 42. 

- - 

Quantities for each alternative were calculated using the areas above. 

Acres 
(ac) 
1.43 
0.39 
1.04 

Square Yards 
(sv) 

6,900 
1,880 
5,020 

Location 

Area of Landfill (Alts. 4,5A, & 5B) 
Asphalt Cap Area (Alts. 4 & 5A) 

Soil Cap Area (Alt. 4) 

Square Feet 
(sf) 

62,100 
16,950 
45,150 



TETRA TECH NUS, INC. CALCULATION SHEET PAGE 2 OF 7 

CLIENT: JOB NUMBER: 
IHDIV-NSWC 4020-1 150 I 

ISUBJECT: Site 42 - Olsen Road Landfill - Cost Estimate Calculations I 
Y 

ALTERNATIVE 4 - ENGINEERED CAP WITH INSTITUTIONAL CONTROLS I 

BASED ON: 

See Figure 6-1 

DRAWING NUMBER: 

APPROVED BY: DATE: BY: TS 8 TR 

Date: 1-13 8 3-z-2000 

Construction Survey = Total Area of Landfill = 
Site Clearing Area = Total Area of Landfill + 10% for Support Facilities = 

Site Preparation Area = Total Area of Landfill = 

Revised By: TWS Date: 11 -7-03 

CHECKED BY: & kL 
Date: la- 3 - 0 3  

Site Preparation (establish arade on which membrane will be placed) 

Excavation and regrade landfill material (Terramodel) = 
Excavation and regrade landfill material (additional area) = 

Total = 
Estimated time to excavate and regrade landfill material = 

Volume for off-site transportation and disposal = 

Number of samples for disposal sampling (1 per 1000 cy) = 

Volume of common fill import (Terramodel) = 
Volume of common fill import (6-inch layer) = 

Total volume of common fill to import = 
Characterization Samples (1 per source) = 

Estimated time to grade and compact common fill = 

Cappinq (install aeomembrane and subseauent lavers) 

Area of Geomembrane = Total Landfill Area + 20% for Overlap and Waste = 
Area of Geocomposite = Area of Soil Cover + 20% for Overlap and Waste = 
Area of Geotextile = Area of Asphalt Cover + 20% for Overlap and Waste = 

- - 
Drainage Piping = 

Number of Geomembrane Boots = 

Volume of Common Fill in Grass Cover Area (18" thick) = 
Characterization Samples (1 per source) = 

Estimated time to grade and compact common fill = 

Total Area of Asphalt for Asphalt Cover Area (3" asphalt, 6" subbase) = 
Asphalt Paving near Steam Lines (80% of area) = 

- - 
Remaining area of Asphalt Paving (20% of area) = 

- - 

Length of Gabion Wall (6-foot wide by 3-foot high) = 

2,250 cy 
1,130 cy 
3,380 cy 

30 days 

2 samples 

100 cy 
1,150 cy 
1,250 cy 

1 sample 
5 days 

96 boots 

2,510 cy 
1 sample 

10 days 
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I 

SUBJECT: Site 42 - Olsen Road Landfill - Cost Estimate Calculations 

CLIENT: 
IHDIV-NSWC 

DRAWING NUMBER: I 

JOB NUMBER: 
4020-1 150 

I 

By:  APPROVED BY: DATE: I 

I 

Site Restoration 

Volume of Topsoil Fill in Grass Cover Area (6" thick) = 840 cy 
Characterization Samples (1 per source) = 1 sample 

Seeding area (Maryland Standard Seed Mixture) = Area of Grass Cover = 45,150 sf 
- - 5,017 sy 

Riprap (18" of 6" d50 riprap) = 1,750 sf 
Volume of Riprap = 100 cy 

Length of Guide Rail = 190 If 

Wetland Restoration 

Emeraent Wetlands (2,500 sf) 
Number of Sprigs on 2-foot Centers 722 plants 
Cost for Sprigs $1.50 per plant 
Total Cost for Sprigs $1,083.00 

Forested Wetland (7,500 sf) 
Number of Sprigs on 2-foot Centers 
Unit Cost for Sprigs 
Total Cost for Sprigs 
Number of Shrubs on 10-foot Centers 
Unit Cost for Shrubs 
Total Cost for Shrubs 
Number of Trees on 10-foot Centers 
Unit Cost for Trees 
Total Cost for Trees 
Number of Tubes to Protect Trees and Shrubs 
Unit Cost for Tubes 
Total Cost for Tubes 

Total Cost for Wetlands Restoration 
Assume Labor Cost Equal to Material Cost 

2,165 plants 
$1.50 per plant 

$3,247.50 
87 plants 

$1 5.00 per plant 
$1,305.00 

87 plants 
$15.00 per plant 

$1,305.00 
174 tubes 

$2.50 per tube 
$435.00 

Monitorina Well Installation/Abandonment 

Abandon Monitoring Wells = 
Install New Monitoring Wells = 
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CLIENT: JOB NUMBER: 
IHDIV-NSWC 4020.1 150 I 

ISUBJECT: Site 42 - Olsen Road Landfill - Cost Estimate Calculations I 
BASED ON: 

See Figure 6-3. 

DRAWING NUMBER: 

Construction Survey = Total Area of Landfill = 1.43 ac 
Site Clearing Area = Total Area of Landfill + 10% for Support Facilities = 1.57 ac 

APPROVED BY: DATE: BY: TS a TR 
Date: 1-13 8 ~ - Z ~ - Z O O O  

Excavation of Landfill Material and Off-Site Disposal 

CHECKED BY: 
Date: 

Excavation Area (from Terramodel) = 1.04 ac 
Asphalt Cap Area (From Terramodel) = 0.39 ac 

Volume of Waste to Excavate and Load (From Terramodel) = 9,600 cy 
Volume of Waste to Excavate and Load (Area of Asphalt Cap) = 780 cy 

Terramodel assumes vertical excavation walls. Actual excavation will have 2H:l V excavation walls. Therefore, 
a portion of the excavation determined in Terramodel will actually stay in place. 

Volume of material to remain in place. 

Area of asphalt cap along parking lot area will have one side slope to the south of the cap. 

Length of cap area = 180 ft 
Average waste depth in this area = 9 ft 

Side slope = 2H:lV 

Volume to Remain in Place = 540 cy 

Area of asphalt cap west of parking lot area will have two side slope to the south and north of the cap. 

Length of cap area = 180 ft 
Average waste depth in this area = 5 ft 

Side slope = 2H:lV 
Volume to Remain in Place = 330 cy 

Volume of Waste Excavated and Disposed off-site (Adjusted from Terramodel) = 9,510 cy 

Area of Potential Hazardous Waste = 3,600 sf 
Depth of Waste in Area = 9 ft 

Volume of Hazardous Waste = 1,200 cy 
Volume of Non Hazardous Waste = 8,310 cy 

Estimated Time to Excavate Landfill Material = 15 days 

Number of Waste Characterization Samples (for disposal, 1 sample per 1000 cy) = 10 samples 

Determination Samples (12 samples per acre) = 12 samples 
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I 

SUBJECT: 
Site 42 - Olsen Road Landfill - Cost Estimate Calculations 

CLIENT: 
IHDIV-NSWC 

JOB NUMBER: 
4020-1 150 I 

BASED ON: 

Cap Surface Preparation 

DRAWING NUMBER: 

BY: TS TR 

Date: 1-13 a ~ - Z ~ - Z O O O  

Volume of Select Waste to grade (6" layer over area of geomembrane) = 
Volume of Common fill below geomembrane (6" layer over area of geomembarne) = 

Excavation Backfilling 

Revised Bv: TWS Date: 1 1-7-03 

CHECKED BY: 
Date: 

Volume of topsoil to backfill excavation (6" layer over area not being paved) = 
Characterization Samples (1 per source area) = 

Volume of common fill (Total excavation volume - topsoil) = 
Characterization Samples (1 per source area) = 

Estimated Time to Backfill Site = 

APPROVED BY: DATE: 

Cappinq and Backfillina Components 

Total Area of Asphalt for Asphalt Cover Area (3" asphalt, 6" sub-base) = 
Asphalt Paving near Steam Lines (80% of area) = 

- - 
Remaining area of Asphalt Paving (20% of area) = 

- - 

Area to receive Geomembrane (Area of Asphalt + Side Slopes) = 

Area of Geomembrane Plus 20% for overlap and waste = 
Area of Geotextile (equals area of asphalt + 20% for overlap and waste) = 

- - 
Area of Geocomposite Drainage Net (Area of Geomembrane - Area of Geotextile) = 

Number of Geomembrane Boots = 

Site Restoration 

Seeding area (Maryland Standard Seed Mixture) = Area of Grass Cover = 
- - 

Riprap (18" of 6" d50 riprap) = 
Volume of Riprap = 

Length of Guide Rail = 

For Wetlands Restoration cost, refer to calculation under Alternative 4. 

Monitorinq Well Installation/Abandonment 

Abandon Monitoring Wells = 
Install New Monitoring Wells = 

840 cy 
1 sample 

7,470 cy 
1 sample 

10 days 

96 boots 
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CLIENT: JOB NUMBER: 
IHDIV-NSWC 4020-1 150 I 
Site 42 - Olsen Road Landfill - Cost Estimate Calculations I 

BASED ON:  DRAWING NUMBER: I 

ALTERNATIVE 5B - TOTAL LANDFILL REMOVAL I 
See Figure 6-4. 

APPROVED BY: DATE: BY: TS& TR 

Date: 1-13 & 3-22-2000 

Construction Survey = Total Area of Landfill = 1.43 ac 
Site Clearing Area = Total Area of Landfill + 10% for Support facilities = 1.57 ac 

CHECKED BY: $A% 
Date: 14-a-og 

Excavation and Off-Site Disposal of Landfill Material 

Total Volume of Waste to Excavate (From Terramodel) = 13,320 cy 

Excavation of waste near the steam line will have to be done using smaller equipment and with greater care. 
Assume 60% of waste will be excavated with standard equipment and techniques, and 40% of waste will be 
excavated around steam line with care. 

Volume of Waste for Standard Excavation = 7,990 cy 
Volume of Waste Around Steam Lines = 5,330 cy 

Estimated Days to Excavate Landfill Material = 30 days 

Area of Potentially Hazardous Material = 3,600 sf 
Thickness of Potentially Hazardous Material = 9 ft 

Volume of Potentially Hazardous Material = 1,200 cy 
Volume of Non Hazardous Material = 12,120 cy 

Notes: 

1) The location of potentially hazardous landfill material is located within the area where standard 
excavation procedures would be used. 

2) Since the backfilling can not wait until the excavation is complete (i.e., backfilling will be done as 
excavation areas expand), the time to perform backfilling is included in the time to perform the 
excavation. 

Number of Waste Characterization Samples'(for disposal, 1 sample per 1000 cy) = 13 samples 

Determination Samples (12 samples per acre) = 17 samples 

Backfillina Excavation 

Backfilling will re-establish existing grades. Therefore, the volume of backfill material (asphalt, common fill and 
topsoil) will equal the volume of excavated material. 

Total Volume of Excavated Landfill Material = 13,320 cy 

Area to Receive Grass Surface (area of landfill - area of pavement) = 59,920 sf 
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IsuBJEcT: Site 42 - Olsen Road Landfill - Cost Estimate Calculations I 
CLIENT: 

IHDIV-NSWC 
JOB NUMBER: 

4020-1 150 

IRevised By: TWS Date: 1 1  -7-03 1 .  

1 

Volume of Topsoil Required (Area of Grass Surface, 6" thick) = 1,110 cy 
Characterization Samples (1 sample per source area) = 1 sample 

APPROVED BY: DATE: BY: TS TR 

Date: 1-13 8 522-2000 

Volume of Common Fill Required = 12,120 cy 
Characterization Samples (1 sample per source area) = 1 sample 

r 

CHECKED BY: 
Date: l a - a - 0 3  

Site Restoration 

Seeding area (Maryland Standard Seed Mixture) = Area of Grass Cover = 59,920 sf 
- - 6,658 sy 

Riprap (18" of 6" d50 riprap) = 1,750 sf 
Volume of Riprap = 100 cy 

Area of Asphalt Paving (Replace Existing Pavement, From Terramodel) = 2,180 sf 
Volume used for Asphalt Pavement (Pavement is 13" thick) = 90 cy 

For Wetlands Restoration cost, refer to calculation under Alternative 4. 

Monitorincl Well Installation/Abandonment 

Abandon Monitoring Wells = 
Install New Monitoring Wells = 
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INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 
Indian Head, Maryland 
Site 42 - Olsen Road Landfill 
Alternative 4: Enoineered Cav with Institutional Controls - Final FS 
Capital Cost 

1 PROJECT DOCUMENTS 
1.1 Prepare Documents 8 Plans including Permits 

2 MOBlLlZATlONlDEMOBlLlZATlON 
2.1 Office Trailer (2) 
2.2 Field Office Support 
2.3 Storage Trailer (1) 
2.4 Utility ConnectionlDisconnection (phonelelectric) 
2.5 Construction Survey 
2.6 Equipment MobilizationIDemobilization 
2.7 Site Utilities 
2.8 Field Construction Mgt. 

3 DECONTAMINATION 
3.1 Equipment Decon Pad 
3.2 Decon Water 
3.3 Decon Water Storage Tank, 6.000 gallon 
3.4 Clean Water Storage Tank. 4.000 gallon 
3.5 PPE (7 p ' 30 days) 
3.6 Disposal of Decon Waste (liquid 8 solid) 

4 SlTE PREPARATION 
4.1 Site Clearing (level D) 
4.2 ExcavateIRegrade Landfill Material (includes select waste) 
4.3 Haul 8 Dispose Nonhazardous Waste at Landfill 
4.4 Disposal Testing (TCLP) (1H ,000 cy) 
4.5 Common Fill, 6" thick 
4.6 Confirmation Sampling of Common Fill 
4.7 Common Fill. 6" thick (haul. grade. and compact) 

5 CAPPING 
5.1 HDPE Geomembrane, 60 mil 
5.2 HDPE Retrofit Attachments 
5.3 Geocomposite (net with fabric on both sides) 
5.4 6" HDPE Perforated Pipe, Cap Drain 
5.5 Common Fill 18" thick 
5.6 Confirmation Sampling of Common Fill 
5.7 Common Fill. 18" thick (haul, grade. and compact) 
5.8 Geotextile, 24 ozlsy, woven 
5.9 Asphalt Pavlng Near Steam Lines (6" gravel subbase 8 3" pavemel 
5.1 Asphalt Paving (6" gravel subbase 8 3" pavement) 

5.1 1 Rock Toe (Gabion Baskets, 660 If x 2 baskets) 
6 SlTE RESTORATION 

6.1 Topsoil, 6 thick 
6.2 Confirmation Sampling of Topsoil 
6.3 Haul Topsoil (16 cyltruck,lO mile W) 
6.4 Fine Grade 8 Seed Topsoil 
6.5 Wetlands Restoration 
6.6 Riprap (Stream) 
6.7 Guide Rail 
6.8 Guide Rail End Sections 

hr 

mo 
mo 
mo 

Is 
acre 

ea 
mo 

mwk 

IS 
gal 
mo 
mo 
day 
mo 

acre 
day 

CY 
ea 
CY 
ea 

day 

sf 
ea 
sf 
If 

CY 
ea 

day 
SY 

SY 
sf 
If 

CY 
ea 
CY 

SY 
Is 

CY 
If 

ea 

Shared:/Northdiv/CTO 0805 (SDIV)ISite 42-01sen Road LandfilllFeasibility StudylCost EstimatelAlternative 4 - Final FS - Nov 2003 
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INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 
Indian Head. Maryland 
Site 42 - Olsen Road Landfill 
Alternative 4: Engineered Cap with Institutional Controls - Final FS 

B WELL INSTALLATION - - 

8.1 Install 4"Well ( I  @ 15, 1 @ 27.5') 
8.2 Well Development (2 hrlwell) 
8.3 Abandon Well (1 @ 15, 1 @ 26', 1 @ 27.5') 
8.4 CollecVContainerize IDW (1 drum each well) 
8.5 TransporVDispose IDW Drums Off-site 
8.6 Stick-up Post with pad 

9 PROJECT DOWNTIME 
9.1 Project Downtime 

Subtotal $1 13,294 $1 91,420 $410.901 $318.406 $1,034,021 

Local Area Adjustments 100.0% 105.0% 100.0% 100.0% 

Subtotal $1 13,294 $200,991 $410.901 $318.406 $1,043,592 

Overhead on Labor Cost @ 30% 
G & A on Labor Cost @ 10% 

G & A on Material Cost @ 10% 
G & A on Subcontract Cost @ 10% 

Total Direct Cost 

lndirects on Total Direct Labor Cost @ 35% 
Profit on Total Direct Cost @ 10% 

Subtotal 3 

Total Field Cost 

Health & Safety Monitoring @ 2% 

Contingency on Total Field Cost @ 20% 
Engineering on Total Field Cost @ $150,000 

TOTAL COST 

Shared:! WCTO 0805 (SDIV)/Site 42-Olsen Road LandfilllFeasibility StudyICost EstimateIAlternative A TI FS - Nov 2003 
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INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 
Indian Head, Maryland 
Site 42 - Olsen Road Landfill 
Alternative 4: Engineered Cap with Institutional Controls - Final FS 
Annual Cost 

11 I Item cost I Item cost I 11 
I Item I Annually I per 5 Years I Notes 1 

Site Maintenance $6,480 1 Laborer 12 Days per Month for 12 Months 
(Soil Cap) $2,000 Mobilization & Demobilization (pickup truck) 

$1 00 Misc. Materials (seed, gravel, soil) 
$500 Misc. Equipment (mowers, hand tools) 

$4 
Site Maintenance $7,800 Seal Surface and Cracks 

$7,500 Repave Asphalt, 1 " thick (Asphalt Cap) 

Sampling $5,260 Collect four groundwater samples, per sampling period (once per year), plus 
travel and living 

Water samples, per sampling period, (including blanks & duplicates for each 
medium) VOCs, and inorganics 

Report $1 0,000 Obtain lab, prepare sampling plan, document sampling events and results 

Site Review $0 $18,000 Review of documents and data evaluation/recommendations 

TOTALS $34,890 $25,500 

Shared:/Northdiv/CTO 0805 (SDIV)/Site 42-01sen Road LandfilVFeasibility StudyICost EstimateIAlternative 4 - Final FS - Nov 2003 12/1/2003 3:10 PM 
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Share rthdivICT0 0805 (SDIV)/Site 42-01sen Road LandfillIFeasibility StudylCost ' 'natelAlternative 4 - Final FS - Nov 2003 

INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 
Indian Head, Maryland 
Site 42 - Olsen Road Landfill 
Alternative 4: Engineered Cap with Institutional Controls - Final FS 
Present Worth Analysis 

Present 
Worth 

0 $2,349,653 $2,349,653 1 .OOO $2,349,653 
1 $34,890 $34,890 0.935 $32,622 
2 $34,890 $34,890 0.873 $30,459 
3 $34,890 $34,890 0.816 $28,470 
4 $34,890 $34,890 0.763 $26,621 
5 $60,390 $60,390 0.71 3 $43,058 
6 $34,890 $34,890 0.666 $23,237 
7 $34,890 $34,890 0.623 $21,736 
8 $34,890 $34,890 0.582 $20,306 
9 $34,890 $34,890 0.544 $18,980 
10 $60,390 $60,390 0.508 $30,678 
1 1  $34,890 $34,890 0.475 $16,573 
12 $34,890 $34,890 0.444 $15,491 
13 $34,890 $34,890 0.415 $14,479 
14 $34,890 $34,890 0.388 $1 3,537 
15 $60,390 $60,390 0.362 $21,861 
16 $34,890 $34,890 0.339 $1 1,828 
17 $34,890 $34,890 0.31 7 $1 1,060 
18 $34,890 $34,890 0.296 $1 0,327 
19 $34,890 $34,890 0.277 $9,665 
20 $60,390 $60,390 0.258 $1 5,581 
21 $34,890 $34,890 0.242 $8,443 
22 $34,890 $34,890 0.226 $7,885 
23 $34,890 $34,890 0.21 1 $7,362 
24 $34,890 $34,890 0.197 $6,873 
25 $60,390 $60,390 0.184 $11,112 
26 $34,890 $34,890 0.172 $6,001 
27 $34,890 $34,890 0.161 $5,617 
28 $34,890 $34,890 0.150 $5,234 
29 $34,890 $34,890 0.141 $4,919 
30 $60,390 $60,390 0.131 $7,911 

TOTAL PRESENT WORTH $2,837,581 

Annual Discount 
Rate at 7% 

Total Year 
Cost 

Annual 
Cost Year 

Capital 
Cost 
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Site 42 - Olsen  bad Landfill 
Alternative 5A: Partial Landfill Removal - Final FS 
Capital Cost 

Total D~rec 
Cos 

1 PROJECT DOCUMENTS 
1 .I Prepare Documents 8 Plans including Permits 

2 MOBlLIZATION/DEMOBILIZATION 
2.1 Office Trailer (2) 
2.2 Field Office Support 
2.3 Storage Trailer ( I )  
2.4 Utility Connection/Disconnection (phonelelectric) 
2.5 Construction Survey 
2.6 Equipment Mobilization/Demobilization 
2.7 Site Utilities 
2.8 Field Construction Mgt. 

3 DECONTAMINATION 
3.1 Equipment Decon Pad 
3.2 Decon Water 
3.3 Decon Water Storage Tank, 6,000 gallon 
3.4 Clean Water Storage Tank. 4.000 gallon 
3.5 PPE (5 p ' 15 days) 
3.6 Disposal of Decon Waste (liquid 8 solid) 

4 LANDFILL EXCAVATION AND DISPOSAL 
4.1 Site Clearing (level D) 
4.2 Excavate Landfill Material 
4.3 Haul 8 Dispose Non Hazardous Waste at Landfill 
4.4 Haul 8 Dispose Hazardous Waste at Landfill 
4.5 Disposal Testing (TCLP) (111,000 cy) 
4.6 Confirmation Sampling of Landfill 
4.7 Common Fill, 6" thick 
4.8 Confirmation Sampling of Common Fill 
4.9 Common Fill, 6" thick (haul. grade, and compact) 

5 BACKFILL EXCAVATION 
5.1 Common Fill To Establish Interim Grades 
5.2 Confirmation Sampling of Common Fill 
5.3 Haul, Grade, Compact Common Fill 

6 CAPPING 
6.5 HDPE Geomembrane, 60 mil 
6.6 HDPE Retrofit Attachments 
5.3 Geocomposite (net with fabric on both sides) 
6.7 Geotextile, 24 ozlsy, woven 
6.8 Asphalt Paving Near Steam Lines (6" gravel subbase 8 3" pavemel 
6.9 Asphalt Paving (6" gravel subbase 8 3" pavement) 

hr 

mo 
mo 
mo 
IS 

acre 
ea 
mo 

mwk 

Is 
gal 
mo 
mo 
day 
mo 

acre 
day 

CY 
CY 
ea 
ea 
CY 
ea 

day 

CY 
ea 

day 

sf 
ea 
sf 
SY 

SY 
sf 

Shared:/Northdiv/CTO 0805 (SDIV)ISite 42-01sen Road Landfill/Feasibility StudyICost EstimateIAlternative 5A - Final FS - Nov 2003 
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INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 
Indian Head. Maryland 
Site 42 - Olsen Road Landfill 
Alternative 5A: Partial Landfill Removal - Final FS 

Local Area Adjustments 

Subtotal 

Capital Cost 

I 

Overhead on Labor Cost @ 30% 
G & A on Labor Cost @ 10% 

G & A on Material Cost @ 10% 
G & A on Subcontract Cost @ 10% 

Unit Cost 

Total Direct Cost 

Total Cost 

lndirects on Total Direct Labor Cost @ 35% 
Profit on Total Direct Cost @ 10% 

Subtotal 3 

Health 8 Safety Monitoring @ 2% 

Total Field Cost 

Contingency on Total Field Cost @ 10% 
Engineering on Total Field Cost @ $140,000 

Item 

TOTAL COST 

NOTE: No costs have been included in this estimate for temporary utility by-passes and support of existing foundations next to excavations if required. 

7 SITE RESTORATION 
7.1 Topsoil, 6' thick 840 CY $12.30 $0 $10,332 $0 $0 $10.332 
7.2 Confirmation Sampling of Topsoil 1 ea $14.00 $5.00 $20.00 $10.00 $1 4 $5 $20 $1 0 $ 49 
7.3 Haul Topsoil (16 cy/truck,lO mile FVT) 840 cy $2.40 $6.90 $0 $0 $2.016 $5.796 $7.812 
7.4 Fine Grade & Seed Topsoil 5,017 sy $0.26 $1.16 $0.18 $0 $1.304 $5.820 $903 $8.027 
7.5 Wetlands Restoration 1 IS $7,373.50 $7.373.50 $0 $7.374 $7.374 $0 $14.747 
7.6 Riprap (Stream) 100 cy $22.88 $7.60 $5.70 $0 $2.288 $760 $570 $3.618 

' 7.7 Guide Rail 190 If $17.00 $1.45 $0.98 $0 $3,230 $276 $1 86 $3.692 
7.8 Guide Rail End Sections 2 ea $46.50 $16.50 $1 I .20 $0 $93 $33 $22 $1 48 

8 WELL INSTALLATION 
8.1 Install 4' Well (I @ IS, 1 @ 27.5') 43 If $65.00 $2,763 $0 $0 $0 $2,763 
8.2 Well Development (2 hdwell) 4 ea $35.00 $140 $0 $0 $0 $140 
8.3 CollecVContainerize IDW (1 drum each well) 2 ea $50.00 $100 $0 $0 $0 $100 
8.4 TransporVDispose IDW Drums Off-site 2 ea $150.00 $300 $0 $0 $0 $300 
8.5 Abandon Well (I @ IS, 1 @ 26', 1 @ 27.5') 70 If $5.25 $368 $0 $0 $0 $368 
8.6 Stick-up Post with pad 2 ea $500.00 $1,000 $0 $0 $0 $1,000 

9 PROJECT DOWNTIME 
9.1 Project Downtime 1 Is $189.90 $9,090.65 $78,333.25 $0 $190 $9.091 $78,333 $87.614 

Subtotal $694.224 $157,444 $261,564 $231,172 $1,344,404 

Quantity 

Shared./' IivICTO 0805 (SDIV)/Site 42-01sen Road Landf~lllFeasibility StudyICost EstimateIAlternatwe 5' i a l  FS - Nov 2003 

Subcontract Material Labor Equipmen Unit Subcontract Material Labor Equipment 



INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 
Indian Head, Maryland 
Site 42 - Olsen Road Landfill 
Alternative 5A: Partial Landfill Removal - Final FS 

Page 1 of 1 

Annual Cost 
II I Item cost I Item Cost I 1 

Item I Annually I per 5 Years I Notes 
Site Maintenance $7.800 Seal Surface and Cracks . . 

(Asphalt Cap) $7,500 $600 

Sampling $5,260 Collect four groundwater samples, per sampling period (once per year), plus 
travel and living 

Water samples, per sampling period, (including blanks & duplicates for each 
medium) VOCs, and inorganics 

Report $1 0,000 Obtain lab, prepare sampling plan, document sampling events and results 

Site Review $0 $18,000 Review of documents and data evaluationlrecommendations 

TOTALS $25,810 $25,500 

Shared:/NorthdivlCTO 0805 (SDIV)/Site 42-Olsen Road LandfillIFeasibility StudylCost EstimateIAlternative 5A - Final FS - Nov 20~3!/1/2003 3:10 PM 
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INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 
Indian Head, Maryland 
Site 42 - Olsen Road Landfill 
Alternative 5A: Partial Landfill Removal - Final FS 

TOTAL PRESENT WORTH 

Present Worth Analysis 

Share? thdiv/CTO 0805 (SDIV)/Site 42-01sen Road LandfilllFeasibility StudyICost Estir 'Alternative 5A - Final FS - Nov 2003 

Present 
Worth 

0 $2.472.648 $2,472,648 1.000 $2,472,648 

Annual Discount 
Rate at 7% Year 

Annual 
Cost 

Capital 
Cost 

Total Year 
Cost 
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INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 
Indian Head, Maryland 
Site 42 - Olsen Road Landfill 
Alternative 58: Total Landfill Removal - Final FS 

1.1 Prepare Documents & Plans including Permits 
2 MOBILIZATION/DEMOBILlZATlON 

2.1 Office Trailer (2) 
2.2 Field Office Support 
2.3 Storage Trailer (1) 
2.4 Utility ConnectionlDisconnection (phonelelectric) 
2.5 Construction Survey 
2.6 Equipment Mobilization/Demobilization 
2.7 Site Utilities 
2.8 Field Construction Personnel 

3 DECONTAMINATION 
3.1 Equipment Decon Pad 
3.2 Decon Water 
3.3 Decon Water Storage Tank, 6,000 gallon 
3.4 Clean Water Storage Tank. 4,000 gallon 
3.5 PPE (8 p 30 days) 
3.6 Disposal of Decon Waste (liquid 8 solid) 

4 LANDFILL EXCAVATION AND DISPOSAL 
4.1 Site Clearing (level D) 
4.2 Excavate Landfill Material 
4.3 Haul & Dispose Non Hazardous Waste at Landfill 
4.4 Haul & Dispose Hazardous Waste at Landfill 
4.5 Disposal Testing (TCLP) ( I l l  ,000 cy) 
4.6 Confirmation Sampling of Landfill 

5 BACKFILL EXCAVATION 
5.1 Common Fill 
5.2 Confirmation Sampling of Common Fill 

6 SITE RESTORATION 
6.1 Topsoil. 6" thick 
6.2 Confirmation Sampling of Topsoil 
6.3 Haul Topsoil (16 cy/truck,l0 mile W) 
6.4 Fine Grade & Seed Topsoil 
6.5 Asphalt Paving (6" gravel subbase & 3 pavement) 
6.6 Wetlands Restoration 

7 STEAM LINE SUPPORT REMOVAL AND REPLACEMENT 
7.1 Provide and Setup Temporary Supports 

Capital Cost 

I 
hr 

mo 
mo 
mo 

IS 
acre 

ea 
mo 

mwk 

Is 
gal 
mo 
mo 
day 
mo 

acre 
day 

CY 

CY 
ea 
ea 

CY 
ea 

CY 
ea 
CY 
SY 
sf 
IS 

Is 

Shared:INorthdivlCTO 0805 (SDIV)/Site 42-01sen Road LandfilllFeasibility StudyICost EstimateIAlternative 58 - Final FS - Nov 2003 

Total Cost 
Subcontract Material Labor Equipmen 

1 PROJECT DOCUMENTS 
Item Unit Quantity 

Unit Cost 
Subcontract Material Labor Equipment 
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8.1 lnstall New Hydrant on Existing Line 
8.2 lnstall New Valve on Existing Line 
8.3 Install 8" Ductile lron Water Llne 
8.4 lnstall 8' Ductile lron Water Line Elbow 
8.5 lnstall New Hydrant on New Line 
8.6 Electric Poles 
8.7 Electrical Wiring (650' 8 wires) 

9 WELL INSTALLATION 
9.1 lnstall 4' Well ( I  @ 15'. 1 @ 27.5') 
9.2 Well Development (2 hrlwell) 
9.3 CollecVContainerize IDW (1 drum each well) 
9.4 TransportIDispose IDW Drums Off-slte 
9.5 Abandon Well ( I  @ 15',1 @ 26', 1 @ 27.5') 
9.6 Stick-up Post with pad 

10 PROJECT DOWNTIME 
10.1 Project Downtime 

INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 
Indian Head, Maryland 
Site 42 - Olsen Road Landfill 
Alternative 5B: Total Landfill Removal - Final FS 
Capital Cost 

I 

Subtotal 

Item 

Local Area Adjustments 

Subtotal 

8 UTILITY REMOVAL AND REPLACEMENT 
Quantity Unit 

Overhead on Labor Cost @ 30% 
G&AonLaborCost @ 10% 

G 8. A on Material Cost @ 10% 
G & A on Subcontract Cost @ 10% 

Unit Cost Total Cost Total Direc 
Subcontract Material Labor Equipment Subcontract Material Labor Equipmen Cos 

Total Direct Cost 

Subtotal 3 

Total Field Cost 

lndirects on Total Direct Labor Cost @ 35% 
Profit on Total Direct Cost @ 10% 

Health & Safety Monitoring @ 2% 

Contingency on Total Field Cost @ 10% 
Engineering on Total Field Cost @ $150,000 

TOTAL COST 

NOTE: No costs have been included in this estimate for temporary utility by-passes. 

Shared WCTO 0805 (SDIV)/Site 42-01sen Road LandfilWFeasibil~ty StudyICost EstimateIAlternative F ia l  FS - Nov 2003 
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INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 
Indian Head, Maryland 
Site 42 - Olsen Road Landfill 
Alternative 58: Total Landfill Removal - Final FS 
Annual Cost 

I I Item cost I Item cost I 1 
Item I Annually I per 5 Years I Notes 11 

Sampling $5,260 Gollect tour groundwater samples, per sampllng perlod (once per year), plus 
travel and living 

-Water samples, per sampling period, (including blanks & duplicates for each 
medium) VOCs, and inorganics 

Report $10,000 Obtain lab, prepare sampling plan, document sampling events and results 

Site Review $0 $18,000 Review of documents and data evaluation/recommendations 

TOTALS $1 8,010 $1 8,000 

Shared:/Northdiv/CTO 0805 (SDIV)/Site 42-01sen Road LandfiIVFeasibility Study/Cost EstimateIAlternative 58 - Final FS - Nov 2003 12/1/2003 3:09 PM 



Page 1 of 1 

INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 
Indian Head, Maryland 
Site 42 - Olsen Road Landfill 
Alternative 5B: Total Landfill Removal - Final FS 

TOTAL PRESENT WORTH 

Present Worth Analysis 

Sharec' ThdivICTO 0805 (SDIV)/Site 42-01sen Road LandfilllFeasibility StudylCost Estir 'Alternative 58 - Final FS - Nov 2003 

Present 
Worth 

0 $2,654,430 $2,654,430 1 .OOO $2,654,430 

Annual Discount 
Rate at 7% Year 

Annual 
Cost 

Capital 
Cost 

Total Year 
Cost 
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